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This invention relates to machines of the type 
having cooperating rotary elements or rols, such 
as rubber mills and the like, and more particu 
larly to a machine of this character having novel 
means for controlling and varying the spacing 
of the rolls. 
An object of our invention is to provide a ma 

chine of this type having cooperating rolls and 
novel means for controlling and varying the 
spacing of Such rolls. 
Another object of our invention is to provide 

a mill of this type in which pressure fluid respon 
sive devices having operative connection with 
One of the rolls serve to control and vary the 

A further object of our invention is to provide 
a machine, of the type mentioned, having power 
means adapted to cause relative translation be 
tween the rolls and a novel control for such power 
means whereby the direction and extent of rela 
tive translatory movement between the rolls can 
be readily and accurately controlled by an Opera 
tor. 

Still another object of our invention is to pro 
vide an improved mill, of the type referred to, 
in which the pressure, fluid responsive means for 
causing relative translatory movement between 
the rolls is controlled by valve means which is 
operable both manually and automatically. 

It is also an object of our invention to provide 
an improved mill, of the type referred to, in 
which the pressure fluid responsive means holds 
the rolls at the desired spacing during normal 
operation but permits separation of the rolls to 
prevent breakage of the apparatus upon the oc 
currence of an Overload. 
Other objects and advantages of our invention 

will be apparent from the following description 
when taken in conjunction with the accompany 
ing drawings in which 

Fig. 1 is a plan view of a mill embodying our 
invention; 

Fig. 2 is an end view of the mill but with the 
adjacent ends of the rolls shown in section; 

Fig. 3 is a partial sectional plan view taken 
through one of the fluid pressure responsive de 
vices as indicated by line 3-3 of Fig. 2; and 

Fig. 4 is a sectional view taken through one of 
the valve elements of Our control device as indi 
cated by line 4-4 of Fig. 2. 
More detailed reference Will now be made to 

the drawings and to the particular embodiment 
of the invention illustrated therein, but it should 
be understood that the drawings are to be re 
garded as illustrative and that the invention may 

(C. 8-12) 
be embodied in various other mills and similar 
machines. 
The machine illustrated in Figs, 1 and 2 has a 

frame and a pair of cooperating rotating ele 
ments or rolls and 2 operably mounted there 
on. The frame may comprise laterally spaced 
end members 3 and 4 between which the pair 
of rolls extends. These end members may be 
formed with a recess 5 therein in which the 
bearing blocks and 8 of the cooperating rolls 
are disposed. The end members 3 and 4 are 
provided respectively with cap members 9 and 
20 which may be secured thereto by suitable 
Screws 2 to retain the bearing blocks and 
8 in the recesses 5. The bearing blocks 7 of 
the roll are preferably held stationary in the 
recess 5 by means of screws 22 extending through 
the frame members 3 and 4 at One side there 
of. The blocks 8 are slidable in the recesses 5 
to permit relative translatory movement between 
the rolls or, in other words, to permit variation 
of the spacing between the rolls. 
The rolls and 2 are geared together, as by 

means of gears 24 and 25 which are keyed or 
otherwise connected with extensions of the rolls 
at one end of the machine, and may be driven 
by Suitable power means such as an electric motor 
26 provided at the opposite end of the machine. 
A drive connection between the motor and One of 
the rolls, for example, the roll l ll, may be pro 
vided by means of a gear 27 connected to such 
roll and a motor pinion 28 meshing with the gear. 
The gears 24 and 25 are formed with relatively 
long teeth So, that they will remain in mesh 
when the rolls f and f2 are separated the desired 
amount. - 
A machine of this type may be used for various 

purposes among which is the working of raw 
rubber stock or composition. When used for 
this purpose, the rubber stock is placed on top 
of the rolls in the bight therebetween, and, as 
the rolls are rotated in the direction indicated by 
the arrows in Fig. 2, the stock passes downwardly 
between the rolls and drops into a pan or onto 
the floor from which it can be removed and again 
placed on top of the rolls for reworking. By 
controlling and varying the spacing of the rolls, 
the effect thereof on the stock can be controlled 
and varied. 

For shifting the roll 2 laterally relative to the 
roll f to thereby vary the spacing therebetween, 
Iprovide pressure fluid responsive devices 30 and 
3 which may be mounted respectively on the 
frame members 3 and 14. These pressure fluid 
responsive devices, which may be of similar or 
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identical construction, are provided at Opposite 
ends of the machine so that the roll 2 can al 
ways be maintained with its axis parallel to the 
axis of the roil . As illustrated in Fig. 3, each 
of these fuid pressure responsive devices may 
comprise a housing 33 having a cylinder 3 
therein and a piston 35 which is reciprocably op 
erable in the cylinder. A rod 36 slidable in bear 
ings 37 and 38 extends inwardly from the piston 
for connecting the latter with the adjacent bear 
ing block i 8 of the roll 12. This connection be 
tween the rod 36 and the bearing block 8 may 
be formed by providing the latter with a coupling 
member 39 having a slot 40 in which a head 4 
on the inner end of the rod engages. A slotted 
cover 42 may be bolted to the member 39 to pre 
vent withdrawal of the head 4 so that a pushing 
and pulling connection is formed at this point 
between the inner end of the rod and the bearing 
block. 
The rod bearings 37 and 38 may be mounted 

in a sleeve member 44 which is centered in the 
inner end of the cylinder and extends into or 
through an opening 45 of the frame member 3. 
Circumferentially interrupted shoulder portions 
46 provided on this sleeve member cooperate with 
similar shoulder portions 47 on the frame men 
ber 3 and prevent withdrawal of the sleeve mem 
ber from the frame member after these parts 
have been initially assembled. 
The outer end of the sleeve member 44 forms a 

seat and aligning means for a coil spring 48 which 
engages the underside of the piston 35. The 
housing 33 may be connected with the frame mem 
ber 3 by means of suitable studs 49, as shown in 
Fig. 3, preferably with the spring 48 under con 
pression between the piston 35 and the sleeve 
member 44 so that this spring normally acts On 
the piston in a direction tending to separate the 
roll 2 from the roll . The cylinder 34 has 
pressure fluid supply and discharge conduits 5 
and 52 connected therewith for a purpose to be 
presently explained more in detail, but from the 
arrangement of apparatus as thus far described, it 
will be seen that when motive fluid, such as oil 
under pressure, is introduced into the cylinder 34 
through the conduit 5 while its escape through 
the discharge conduit 52 is prevented, pressure 
can be built up in the cylinder to cause the piston 
35 to move inwardly against the action of the 
spring 48 to thereby shift the roll (2 toward the 
roll f. 
The piston 35 may also have a rod 53 extending 

outwardly therefrom through the end of the hous 
ing 33 substantially in alignment with the rod 36. 
The rod 53 may have its outer end threaded and 
provided with a nut 54 adapted to engage the face 
55 of the housing to limit the inward shifting of 

60 
the piston 35 and the roll 2. The nut 54 may be 
provided with radial openings 56 to receive a bar 
or wrench whereby this nut can be adjusted, or 
can be rotated manually to abut against the Outer 
end of the housing 33 and cause Separation of the 
rolls in the event that the spring 48 does not satis 
factorily accomplish this purpose. Thus, in addi 
tion to its function as a stop, the nut 54 also pro 
vides a safety feature whereby the rolls may be 
manually opened if an emergency condition should 
OCC. 

Pressure fluid for the devices 30 and 3 may be 
obtained from any available source, but in this 
instance we show a pump 58 as the source of pres 
sure fluid. This pump is of a commercially avail 
able type which during operation will maintain, 
within given limits, a substantially constant pres 
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sure discharge regardless of variations in the vol 
ume of fluid which is permitted to flow away from 
the pump. A pump of this type is adapted to 
operate continuously with the excess fluid being 
returned through a by-pass to the reservoir 59 in 
which the pump has its suction. A conduit 60 
connects the pump discharge with the valve unit 
6 of my novel control means. 
The control means now to be described includes 

the valve unit 6 and manual and automatic Oper 
ating means for the valves of this unit. As shown 
in Figs. 1 and 4, the unit 6 may have two valve 
cylinders 62 and 63 which are associated respec 
tively with the pressure fluid responsive devices 
30 and 3. Piston valves 64 and 65 are recipro 
cably operable in the respective valve cylinders 62 
and 63. The valves 64 and 85 have actuating 
rods 66 and 67 which are connected with the 
lower ends of pivoted levers 68 and 69. Each 
valve may have a pair of axially spaced annular 
recesses 7 and 72 for controlling the distribution 
of fluid. The valve cylinders 62 and 63 have 
inlet ports 3 which are connected by a passage or 
conduit 74 with which the pressure fluid Supply 
conduit 60 from the pump 58 connects. These 
valve cylinders also have relief or discharge ports 
75 which are connected by a passage or conduit 
6 and which is in turn connected with a return 

conduit 77 leading to the reservoir 59. 
At a point between the Supply and discharge 

ports T3 and 75 the valve cylinder 62 has a port 
78 which is connected with the cylinder of the 
device 30 by the conduit 79. The valve cylinder 
63 has a similarly located port 80 which is con 
nected with the device 3 by a conduit 8. With 
the valve and conduit arrangement just described, 
it will be seen that when the piston valves 64 and 
65 are in the position shown in Fig. 4 the fluid 
connections to the cylinders of the devices 30 and 
3 are closed, but when the valves are moved in 
wardly, pressure fluid supplied to the valve cylin 
ders through the conduits 60 and 14 will flow to 
the cylinders of the devices 30 and 3 through the 
conduits 79 and 8 and the resulting inward 
movement of the pistons 35 will cause the roll f2 to 
be moved toward the roll ff. On the other hand, 
When the valves 64 and 65 are moved outwardly, 
pressure fluid will return to the valve cylinders 
from the devices 30 and 3 through the conduits 
79 and 8 and will flow back to the reservoir 59 
through the conduits 76 and 77, and such release 
of pressure in the cylinders of the devices 30 and 
3 will permit the springs 48 to shift the pistons 
35 }; the roll 2 outwardly with respect to the 
roll . 
For actuating the valves 64 and 65 to cause the 

shifting of the roll f2 in the manner just ex 
plained, I provide manually operable means 82 
and also linkage which is connected with opposite 
ends of the roll 2 and transmits motion in re 
sponse to shifting of the latter. The manual 
means 82 may comprise a bracket 83 which is 
slidably mounted, and an actuating member, pref 
erably a screw 84, for causing shifting of this 
bracket. The screw 84 may have its shaft jour 
naled in a base 85 and may be connected with an 
operating member, Such as the wheel 86 having a 
handle 87 thereon. The slidable bracket 83 forms 
a fulcrum for the levers 68 and 69 with which the 
valves 64 and 65 are connected. 
The upper ends of the levers 68 and 69 have 

links 88 and 89 connected therewith of which the 
link 88 is connected with the adjacent end of the 
roll 2 by means of the post or bracket 90. This 
post is substantially rigidly connected with the 
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bearing block 8 of the roll 2 and at its upper end 
has pivotal connection with the link 88. The link 
89 is connected with a lever 9 of a rock shaft 92. 
This rock shaft extends in the direction of the 

is rolls and 2 and is mounted in bearing brackets 
93 and 94 which are secured to the cap members 
9 and 20 of the frame. A lever 95 on the oppo 

site end of the rock shaft is connected with a post 
96, similar to the post 90, by means of a link 97. 

10 The post 96 is substantially rigidly connected with 
the bearing block 8 at the remote end of the roll 
2. With this lever and linkage arrangement it 

will be seen that motion may be transmitted from 
the respective ends of the roll 2 to the valves 64 

5 and 65 by rocking of the levers 68 and 69 on the 
bracket 83, but the effect of this movement on the 
valves may be modified by manual shifting of this 
bracket. Similarly, when the valves are actuated 
by manual shifting of the bracket 83, the manual 

20 actuation may be modified by the motion trans 
mitted to the levers 68 and 69 from the ends of the 
rol 2. 
When the operator wishes to move the roll 2 

toward the roll , he rotates the wheel 86 in a 
25 direction to cause inward shifting of the bracket 

83 which will cause inward movement of the 
valves 64 and 65, the levers 68 and 69 at this time 

the other. 

fulcruming at their connections with the links 
88 and 89. The inward shifting of the valves. 

30 causes pressure fluid to be supplied to the cyl 
inders of the devices 30 and 3, which results 
in the desired movement of the roll 2 toward the 
roll . Shifting of the roll 2 in this direction 
will continue as long as the operator rotates the 

35 wheel 86, but no longer, because when inward 
movement of the bracket 83 ceases the movement 
transmitted from the ends of the roll 2 will pre 
dominate and cause the levers 68 and 69 to pivot 
On the bracket and move the valves outwardly 
to automatically check or cut of the supply of 
pressure fluid to the devices 30 and 3. 
When the roll 2 is to be moved away from the 

roll , the operator rotates the wheel 86 in a 
direction to cause outward movement of the 
bracket 83 and the valves 6 and 65, which re 
leases the pressure fluid from the cylinders of the 
devices 30 and 3 and permits the springs 48 to 
shift the roll 2 outwardly. However, the move 
ment of the roll 2 causes motion to be trans 
mitted to the levers 68 and 69 tending to rock the 
Same in a direction to move the valves inwardly. 
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Hence When the operator ceases to rotate the 
wheel 86, the motion transmitted from the roll 
2 will automatically move the valves inwardly 

to substantially the position illustrated in Fig. 
4 and prevent further outward movement of the 
rol 2. 
If desired, a suitable indicator may be provided 

on the manually operable means 82, such as grad 
uations on the shaft of the Screw 84 and on the 
base 85, to indicate the different positions or 
spacings for the roll 2. 
To prevent breakage of the machine or damage 

to the control apparatus, we provide novel relief 
means whereby separating movement of the roll 
2 is permitted upon the occurrence of an over 

load. This relief means may comprise conduits 
00 and f of leading from the cylinders of the 

devices 30 and 3 and connecting with a return 
conduit O2 which leads back to the reservoir 59. 
The conduit 00 has a check valve 03 therein 
which opens in a direction to permit flow through 
this conduit only in a direction away from the 
cylinder of the device. 30. The conduit 0 has 
a similar check valve 04 therein which permits 
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a flow through this conduit only in a direction 
away from the device 3. These two check valves 
thus permit a release of pressure from either of 
the devices 30 and 3 but prevent a transfer of 
pressure fluid from the cylinder of one device to 

The return conduit (02 may have a 
pressure relief valve fo5 therein which will open 
in response to a predetermined pressure in the 
cylinders of the devices 30 and 3 and will permit 
a flow of fluid from these devices back to the res- 0 
ervoir 59 only when such predetermined pressure 
is exceeded. A manually operable by-pass valve 
06 and appropriate connections may be provided 

for by-passirig fluid around the pressure felief 
valve 05 when this is desirable, ? 
From the foregoing description and the accom 

panying drawings it will now be readily under 
stood that we have provided novel means for con 
trolling and varying the spacing of the rolls of a 
mill or similar machine, whereby the direction 
and extent of relative translatory movement be 
tween the rolls can be readily and accurately con 
trolled by an operator. It will be seen further 
that this control for the relative translatory 
movement between the rolls of the machine in 
cludes valve means which is operable in part by 
manual means and in part automatically, as the 
result of the relative translatory movement. It 
will also be readily understood that we have pro 
vided novel fluid pressure control and relief 0 
means whereby opening of the rolls is permitted 
upon the occurrence of an overload. 
While we have illustrated and described the 

improved machine and control apparatus of our 
invention in a somewhat detailed manner, it will R 
be understood, of course, that we do not wish to 
be limited to the precise arrangements and de 
tails of construction herein disclosed, but regard 
our invention as including such changes and mod 
ifications as do not constitute a departure from 40 
the Spirit of the invention and the scope of the 

S 

appended claims. 
Having thus described our invention, we claim: 
1. In a mill having a pair of cooperating ro 

tating rolls of which one is shiftable relative to 
the other for varying the spacing therebetween, 
power means for shifting said one roll, a con 
trol for said power means, manual means for 
actuating said control to cause a desired shift 
ing of the roll, and a connection between the 
roll and said control whereby said shifting of 
the roll actuates the control in a direction to re 
tard further shifting of the roll. 

2. In a mill having a pair of cooperating ro 
tating rolls of which one is shiftable relative 
to the other for varying the spacing therebe 
tween, power means for shifting said one roll, 
a control for said power means, a lever having 
pivotal connection with said control, and manual 
and automatic control-actuating members con 
nected with the lever at different lever arm dis 
tances from said pivotal connection, the auto 
matic control-actuating member being respon 
sive to shifting of said one roll. 

3. In a mill having a pair of cooperating ro 
tating rolls of which one is shiftable relative 
to the other for varying the spacing therebe 
tween, power means for shifting said one roll, 
a control for said power means, a lever having 
One end thereof pivotally connected with said 
control, means connecting the other end of the 
lever with said. One roll, and a manually Oper 
able member having pivotal connection with the 
lever intermediate its ends. 
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4. In a mill of the character described, a 

frame, a pair of cooperating rolls, pairs of bear 
ing blocks for mounting said rolls on the frame, 
one pair of blocks being shiftable relative to the 
other pair for varying the spacing of the rolls, 
power means for shifting said one pair of blocks, 
a control for said power means, a lever having 
one end pivotally connected with said control, 
means connecting the other end of the lever with 
at least one of the pair of shiftable bearing 
blocks, and a manually movable member sup 
porting said lever and having pivotal connection 
therewith intermediate its ends. 

5. In a mill of the character described, a frame, 
a pair of cooperating rolls, pairs of bearing 
blocks for mounting Said rolls on the frame, One 
pair of, blocks being shiftable relative to the 
other pair for varying the spacing of the rolls, 
fluid pressure responsive means having Opera 
tive connection with said one pair of blocks for 
shifting the same, fluid pressure Supply means, 
a valve controlling the fluid pressure for Said 
responsive means, a lever having an end por 
tion thereof pivotally connected with said valve, 
means connecting the other end portion of said 
lever with at least one block of said pair, and 
a manually movable means supporting said lever 
and having pivotal connection therewith inter 
mediate said end portions. 

6. In a mill of the character described, a 
frame, a pair of cooperating rolls, a pair of bear 
ing blocks for each roll, One pair of Said blocks 
being shiftable relative to the other pair for 
varying the spacing of the rolls, a fluid pressure 
responsive device connected with each block of 
said pair for shifting the Same, a fluid pressure 
supply means, a valve for each responsive de 
vice, a pair of levers having one end pivotally 
connected with the respective valves, means 
connecting the other ends of said levers with the 
respective blocks of said pair, and a manually 
movable member Supporting said levers and hav 
ing pivotal connection therewith intermediate 
their ends. 

7. In a mill of the character described, a frame, 
a pair of cooperating rolls, a pair of bearing 
blocks for each roll, One pair of blocks being 
shiftable relative to the other pair for varying 
the spacing of said rolls, a pair of cylinders on 
said frame, pistons Operable in the respective 
cylinders and having push-pull connection with 
the blocks of said pair, springs acting on Said 
pistons tending to cause separation of the rolls, 
means for supplying fluid pressure to the cylin 
ders to cooperate with said springs in holding 
the rolls at a desired spacing, a discharge con 
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duit connected with the cylinders, a pressure 
relief valve controlling said conduit and oper 
able to permit separation of the rolls upon the 
Occurrence of an overload, and check valve 
means in said discharge Conduit between the 
cylinders and the pressure relief valve to pre 
vent the transfer of fluid pressure from one cyl 
inder to the other. 

8. In a mill of the character described, the 
Combination of a frame, a pair of cooperating 
rolls, a pair of bearing blocks for each roll, one 
pair of blocks being shiftable relative to the other 
for varying the spacing of the rolls, a pair of 
cylinders on the frame, pistons operable in the 
respective cylinders and having push-pull con 
nection with the blocks of said pair, springs 
acting in a direction to cause separation of the 
rolls, a reservoir, a pump connected with said 
reservoir and cylinders and adapted to operate 
continuously to provide a source of fluid pressure, 
a control valve for each cylinder, a pair of le 
vers having one end pivotally connected with 
the respective valves, means connecting the other 
ends of the levers with the respective blocks 
of said pair, and a manually movable member 
having pivotal connection with said levers at an 
intermediate point. 

9. In a mill of the character described, the 
Combination of a frame, a pair of cooperating 
rolls, a pair of bearing blocks for each roll, one 
pair of blocks being shiftable relative to the other 
for varying the spacing of the rolls, a pair of 
cylinders on the frame, pistons operable in the 
respective cylinders and having push-pull con 
nection with the blocks of Said pair, springs act 
ing in a direction to cause separation of the 
rolls, a reservoir, a pump connected with said 
reservoir and cylinders and adapted to operate 
continuously to provide a sourec of fluid pres 
Sure, a control valve for each cylinder, a pair of 
leverS having one end pivotally connected with 
the respective valves, means connecting the other 
ends of the levers with the respective blocks of 
Sald pair, a manually movable member hav 
ing pivotal connection with said levers at an in 
termediate point, a discharge conduit connected 
with said cylinders, a pressure relief valve con 
trolling said conduit and operable to permit sep 
aration of the rolls upon the Occurrence of an 
Overload, and check valve means in said dis 
charge conduit between the cylinders and said 
relief valve to prevent the transfer of fluid pres 
sure from one cylinder to the other. 
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