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4. Claims. (CI. 8-2) 
This invention relates to rubber refining na 

chines such as ai'e commonly built with a pair 
of rolls forming the botton of a hopper in which 
the rubber to be worked is placed; the two rolls 
evolve in contrary directions, their adjacent Sur 

faces moving down Wardly at different speeds and 
acting to Squeeze out the rubber in a thin sheet 
under a graduated pressure. The present inven 
tion has for its object an improvement upon such 
machines. 
According to the present invention the botton 

Of the hopper is closed by one large roll and one 
Or two Shaller rolls, the latter being backed up 
by a Second large roll, so that the pressure stresses 
are carried by the Wo large rollis. This affords 
the advantage that the rubber in passing between 
the rolls is Subjected to a pressure which is greater 
in proportion to the mechanical pressure exerted 
against the rolls, thus providing for a given run 
With reduced power, and also making it possible 
to increase the output of the machine bypassing 
a greater quantity of rubber between the rolls 
in a given time. 
The accompanying drawings illustrate two em 

bodiments of the invention. 
Figure 1 is a vertical transverse section of a 

machine employing beineath the hopper a large 
roll and a Small roll backed up beyond the hopper 
by a Second large rolli. FigS. 2 and 3 are diagrams 
showing the three rolls in two different relative 
positions as connpared with Fig. 1. - 
The other embodiment is shown in Figs. 4, 5 

and 6. - 

Fig. 4 is a vertical transverse section corre 
Sponding to Fig. 1, but showing two small rolls 
between the large rolls, both of the latter being 
beneath the hopper. 

FigS. 5 and 6 are diagrams showing different 
arrangementS Of the four rolls as compared with 
Fig. 4. 

Fig. 7 is an end elevation showing an adjustable 
mounting for the Sinall roll. 

Referring to the dra Wings, the large rolls A A' 
are mounted at opposite ends in frames B B in 
the usual manner, it being deemed unnecessary 
to illustrate the machine in either plan or front 
elevation because the general construction is 
well understood and is not necessarily departed 
from according to the present, invention. The 
bearing boxes carrying the journals of the rolls 
are forced toward each other by adjusting screws 
as usual. The hopper C is mounted between the 
end frames B B in the usual manner. The rolls 
are rotated by power in the usual or any suitable 
ale. 

Referring to Fig. 1, there is shown a third roll 
D of much smaller diameter than the rolls A A', 
and mounted between them. In this construc 
tion the hopper rests upon the large roll A and 
the Snail roll D, and these rolls are rotated so 60 
that their adjacent faces move down Wardly at 
different speeds. The mass of rubber in the hop 
per is dragged by the rotation of the rolls toward 
the Outlet bite or gap between them, and is wiped 
and Squeezed down through this gap, thus dis- 65. 
charging the rubber in a sheet the thickness of 
which will depend upon the setting of the rolls. 
The rolls A, D, are pressed together with any suit 
able pressure exerted through the usual adjust 
ing screws, the pressure against the roll D being 70 
exerted through the roll A', which serves as a 
backing roll to the roll D. To provide for the 
Spring of the rolls incident to the pressure, they. 
are crowned in the Well understood manner. This 
crowning may be confined to the large rolls, in 75 
which case, the roll D is a true cylinder. 

For insuring the separation of the rubber from 
the rolls, and to remove any which may adhere 
to their Surfaces, the usual scrapers E E are pro 
Wided, consisting of plates carried in frames which 80 
are mounted to rock on pivots and constitute lev 
ers, the long arms E of which receive the stress 
of Springs F, as is customary. 
The rolls inay be driven from a shaft G through 

gears H, I, the latter being fast on the end journal 85 
of the roll A (this gear drive is preferably dupli 
cated at opposite ends). The roll D is driven 
froi in the roll. A through gears J, K, only the 
pitch lines of which are shown in Fig. 1. These 
pitch lines differ sufficiently from the diameters 90 
of the rolls as to drive their surfaces at sufficiently 
varying speeds to give the differential effect or 
wiping action which is required for efficient op 
eration in Such machines. 
The backing roll A' does not require to be 95 

driven, but Inay be geared to the roll D so that 
the two turn at the same surface speeds. 

In Fig. I the roll D is shown mounted with its 
axis higher than the axes of the rolls A, A', which 
for most purposes is deemed preferable. It is, 100 
however, Within the invention to mount the roll 
D with its axis on the Same level as the rolls A, 
A', as shown in Fig. 2; or to drop it to a lower 
level, as shown in Fig. 3. It is proposed to con 
struct the machine so that these three positions, 105 
or any intermediate adjustments, may be afforded 
by setting the bearings for the end journals of 
the roll d up or down, as may be desired. This 
may be done in the manner shown in Fig. 7, 
where d shows an end journal of the roll D 110 
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mounted to turn in a bearing block e movable up 
or down in a slideway f formed vertically in the 
end frame B, and So that the bearing block e 
may be set up or down by turning adjusting 
Screws g and g, which may be set fast by set 
nuts as usual. All the bearing blocks e at op 
posite ends may be set up or down in any of the 
other ways which are usual in machines of this 
characts, Such as by means of Shins or blocks 
Of varying thicknesses introduced above and be 
low the bearing blocks. 
The construction thus described has certain 

marked advantages over the ordinary machine 
using two large rols (such as A, A") which come 
together beneath the hopper. With such a two 
roll machine the pressure required for proper 
working of the rubber is very heavy for each 
linea inch of the length of the rolls, so that as 
the rolls are eiongated to increase the capacity, 
the increased pressure at their end journals in 
volves serious difficulty in the bearings and hous 
ings, and the added spring of Such longer rolls 
requires greater crowning. To strengthen the 
rolls by enlarging their diameter involves fur 
ther difficulty in that the pressure per lineal inch 
is correspondingly increased, which in turn in 
tensifies the difficulty of carrying the thrust at 
the end bearings and in constructing the housings 
to carry this heavier stress. These difficulties are 
greatly diminished by the present invention, 
which enables a given pressure per Square inch 
between the bite of the rolls to be attained with a 
Snailer aggregate pressure per lineal inch be 
cause of the greater intensity of pressure at the 
bite between a little roll and a large One, with a 
given pressure exerted to force the rolls together. 
This enables the capacity to be increased by 
eiongating the rolls without increasing their di 
ameter. It is believed, also, that practical ex 
perience will demonstrate that an increased out 
put of rubber passed through the machine is at 
tained by the use of the intermediate smaller 
roll. 
The machine shown in Fig. 4 differs from the 

one already described only in that a second in 
termediate Small roll ID' is introduced between 
the roll D and the backing roll A', and the hop 
per is made wider so that it bridges between the 
two rolls A, A'. The drive by this construction is 
best imparted to both rolls A and A' to turn them 
in opposite directions at the same speed; the rolls 
D, D', are driven from the rolls A, A, through 
differential gearing adapted to cause them to ro 
tate at different Surface Speeds from the large 
rolls, it being most convenient to have their 
speeds slower than the large rolls, as indicated 
by the gear pitch lines J, K, at the right in Fig. 
4, similar gears being applied for driving the roll 
D' from the roll A'. In this case four scrapers E 
are applied to the four rolls, as shown. The rolls 
O, D', come into close contact with each other, 
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and since their surface movement is upwardly, no 
rubber passes down between them, so that they 
serve each as a backing roll for the other. The 
bites through which the rubber passes by the 
downward movement of the roller Surfaces are 
between the large roll A and Small roll D, and 
between the large roll A' and Small roll D'. This 
construction has the important advantage of 
practically doubling the output of the machine, 
Since there are two discharge passages formed 
by the bites between the rolls, instead of one as 
heretofore. 

Under SOrne circumstances there exists a tend 
ency for the two Snall rolls ), D', to “float' or 
move together to right or left, whereby the bites 
between them and the large rolls A, A, will not 
be uniform in thickness. This tendency inay 
be controlled by setting the rolls higher or lower, 
of which three examples are shown in Figs. 4, 5, 
and 6. It may be otherwise controlled if found 
necessary, by introducing means for limiting the 
displacement of the rolls D, D', to right or left at, 
their journal ends. . . . 

It will be understood that the invention may be 
otherwise embodied, and that it is susceptible of 
a reaSOnable degree of variance or modification 
according to the results desired and the judgment 
of the constructor. While it is preferable that the 
rolls A, A', be of equal size, and the rolls D, D', be 
Of equal size, yet this is not necessary as reason- 05 
able variations may be made in the diameters of 
the respective rolls. 
What I claim is: 
1. A rubber refining machine comprising re 

volving rolls, one of such rolls being of relatively 110 
large and the other of relatively Small diameter, 
and rotating means for backing the small roll 
against the thrusts of operation. 

2. A rubber refining machine comprising re 
volving rolls, one of such rolls being of relatively 115 
large and the other of relatively Small diameter, 
with a backing roll of relatively large diameter 
receiving the thrust of the Smaller roll. 

3. A rubber refining machine comprising a 
hopper and revolving rolls beneath the hopper, 120 
one of Such rolls being of relatively large and the 
other of relatively Small diameter, and a second 
roll of Such relatively Small diameter, the two 
Smaller rolls turning in contact with each other, 
and a second larger roll receiving the thrust of 125 
the Second Smaller roll. 

4. A rubber refining machine comprising a hop 
per and revolving rolls beneath the hopper, such 
rolls including two relatively Small rolls close to 
gether and two relatively large rolls located on 30 
opposite sides of the smaller rolls, whereby to 
afford two discharge gaps between respective 
pairs of rolls for the descent of the material from 
the hopper. 
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