{No Mrodel.) . ) . 3 Sheets—Sheet 1'..
E. F. BRAGG. -
- MIXING MILL FOR RUBB_'ER.

No. 530,157, ' Patented Dec. 4, 1894,

I Hﬂlﬂ .

0 0 7]

Wy TEm—i_ ]
N
N n
:\l_i 'E
N
NN %@ | ':
R A NEn 1

y ) o
N
0 _

w rresses. Eiwezzyéo?"
/ _Z'dwca CZF,Bra,




3 Sheets—Sheet 2.

Patented Dec. 4, 1804,

- E. F. BRAGG.
MIXING MILL FOR RUBBER.

‘No. 530,157,

(No Model.)

yEreg
ctttys,

- Fetweere £ B7
By by

_Trevercbor

..........

i L

1

!
llﬂllm[ o

LN

\

N
J

Fiike "I‘m <' oy
Y
S & i
< 1
l} < i
<
5> !
- ~ I
- T i
H h 1
N




(No Model.)

' : '3 Sheets—sh eeeee |
E. F. BRAGG. , a
MIXING MILL FOR RUBB ER.




—

- UNrrep StaATES PATENT OFFICE.

I0

L5

20

25

30

35

EDWARD F. BRAGG, OF BOSTON, MASSACHUSETTS.

MIXING-MILL

FOR RUBBER.

SPECIFICATION forming partof Letters Patent No. 530,157, dated December 4,1894,
‘ Applicdtion filed November 15, 1893, Serial No, 400,974, (No model.) '

Zo all whom it may concern:

Be it known that I, EDWARD F. BRAGG, of
Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in
Mixing-Mills for Rubber, of which the follow-
ing description, in connection with the ac-
companying drawings, is a specification, like
letters on the drawings representing like
parts. : _ -

Mixing mills for rubber, and like material,
as commonly constructed, contain two cylin-
drical rolls driven in opposite directions, one
at a speed considerably in excess of the other,
said rolls being rotated usually at speeds re-
spectively of about eight and fifteen rotations
per minute. The crude rubber is passed be-
tween these rolls, it clinging to the slow one,
the foreign substance or compound with
which the rubber is to be mixed being de-
posited between the rolls or upon the rubbet
clinging to the slow roll and thereby thor-
oughly worked into and mixed with the rub-
ber.

It is impossible for all of the compound to

be taken up at once, and it is therefore cus-
tomary to provide an endless traveling apron
to catch such portion or portions of the com-

pound as may escape unmixed from between

the rolls and return the same again to the top
of the mill to be again passed one or more
times between the rolls, this operation being
repeated until all of the compound is thor-
oughly worked into or mixed with the rubber.

The endless carrier or apron which eatches
and returns the compound, as described, usu-
ally travels upon three rollers, two of which
are stationary while the third is carried by a

-yoke pivoted in the frame of the machine,
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and held by hooks, cords or other inflexible
fastening devices in proper position to cause
the apron to hug one of the rolls, the fasten-
ing devices being released when necessary to
permit the said yoke and movable roller to be

“thrown down away from the rolls in order
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that the rubber thereon may be removed.
Again, it has been customary to so  mount
this endless carrier or apron that it runsin
contact with the faster of the two rolls, the
rubber and compound as before stated cling-
ing to the slower roll. _
Thisinvention has for its objeet to improve

mills of ‘the class above deseribed, whereby

the capacity of the mill and the thoroughness
of the mixture of the compound with the pure
rubber are increased, and the operation and

control of the mill made more convenient and-

simple.

My invention therefore consists, first, in
supporting the endless apron so that it runs
in contact and co-operation with the slow roll
instead of the fast one, to thereby obtain a
more thorough mixture of the compound as

"will be hereinafter described.

My invention also consists in pivoting the
roller carrier by which the endless apron is
thrown against the roll in such manner that
when in its position against said roll, it stands
atone side its dead eenter, whereby the ten-
sion alone of the-apron is sufficient to auto-
matically retain the said carrier in such po-
sition. One of the other rollers, about which
the said apron passes, is made to yield by
means of suitable springs, to enable the said
carrier and its roller to be moved from one to
anotherof its positions past the intermediate
dead center and to exert the proper tension
upon the apron to retain the carrier in its po-
sition against the roll as desecribed; also to
permit the apron to adjust itself to the in-
creasing diameter” of the layer of rubber or
material upon the roll asthe said layer thick-

‘ens by introduction of the foreign substance

or compound. o )
My invention also comprehends various de-
tails of construction to be more fully herein-

‘after described and set forth in the claims,
-one of which consists in providing brushes to

sweep or brush the compound from the end-
less apron upon the mixing roll, and another
in providing the apron with a rib running in
suitable annular grooves in .the rollers, to
prevent the apron creeping laterally in either
direction. ‘

In thedrawings, Figure 1 represents,in end

‘view, partially broken away, one form of rub-

ber- mixing mill embodying my invention;
Fig. 2, a vertical section of the same taken on
the dotted line x—u, Fig. 1; Fig. 3, a per-
spective detail showing the rib upon the
apron; Figs. 4 and 4% sectional detail and

partial top views respectively, showinz the

preferred construction of the brushes for
cleaning the apron; Fig. 5, a cross section de-
tail showing one of the boxesfor the yielding
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roller; Fig. 5% a detail showing top of one of

the guides H,and Figs. 6, 7,8 and 9, diagrams
illustrating the action of the apron running
on the slow roll, to be referred to.

Referring to the drawings, in the embodi-
ment of my invention there shown, A, A, rep-
resent two end frames of the mill, which
may be of suitable shape and constrnetion to
sustain the working parts. TheframesA, A,

are provided with suitable horizontal guide-

ways to receive the boxes a, a, for the jour-
nals of the main rolls B and B/, cylindrieal in
shape and of any suitable or desired con-
struction, they being provided with suitable
means for eooling, which, not constituting an
essential part of this invention, is neither
shown nor described.

The journal boxes for the roll B are shown
as stationary, while the boxes for the roll B
are made to slidein the horizontal guideways
referred to and maintained in adjusted posi-
tion, by the usual set screws o/, a’.

In Fig.1 srepresents a main driving shaft
provided with a spur wheel s’ in mesh with
and driving the larger spur wheel &% shown
as fast npon one of the end journals of the

roll B, the two rolls being geared together at.

the opposite end of the machine by spur
wheels 5% and s shown in dotted lines Fig. 2,
and of such relative diameters that the speed
of rotation of the roll B shall be preferably
about double that of the roll B’, the relative
speeds of the two rolls in usual practice be-
ing fifteen rotations per minute for the roll
B and eight for the roll B’. It is evident,
however, that the relative speed of rotation
of the two rolls may be varied to meet the
various requiremeuts, and that any suitable
driving mechanism other than that herein
shown may, so far as this invention is con-
cerned, be employed.

In accordance with one part of thispresent
invention, I provide an endless apron C, the
same being passed about three rollers ¢, ¢/,
and ¢, the roller ¢ being mounted in suitable
fixed bearings ¢® on the front of the frame, as
shown. The roller ¢’; as herein shown, is
mounted in snitable journal boxes c*, shown
in dotted lines Fig. 2, the said boxes being
fitted to slide on suitable guide ribs cf see
Fig. 5, formed upon brackets c® bolted or
otherwise secured to the rear of the end
frames, said boxes being drawn rearwardly
by means of suitable springs, shown as close-
coiled springs ¢” connected at one of their ends
to the said boxes, and at their opposite ends
to the blocks ¢* threaded to receive the screws
¢8 loosely mounted in sunitable bearings ¢® on
the said brackets and provided with proper
means for adjustment shown as hand wheels
¢ The roller ¢? is journaled at its opposite
ends in the side armsd of a yoke D, said side
arms as herein shown being provided at their
lower ends with roller or other suitable studs
d’ shown in dotted lines Fig. 2, which enter
and are adapted to move in the elliptical or
cam-shaped openings ¢ in the cam plates ¢/,

at either end of the machine and bolted or
otherwise secured to the inner adjacent faces
of the end frames.

The top bar d? of the yoke D isshown as a
substantially semi-cylindrical member, bolted
or otherwise secured at its ends to the in-
turned upper ends d? of the side arms d, said
top bar being provided with conveniently lo-
cated handles d*shown as arranged compara-
tively near each other, in practice about
eighteen inches apart, instead of being ar-
ranged at the extreme ends of the yoke as is
the usual practice.

In the full line position Fig. 2, it will be
seen that the movable roller ¢*is thrown to
the left past the dead center line drawn ver-
tically through the fulerum d’, the tension of
the apron created by the springs ¢’ at the rear
of the machine acting to retain the said roller
¢*and its yoke in the position shown with the
apron in close contact with the roll B’ with-
out the use of any fastening devices to retain
said yoke in sach position. When, however,
it is necessary to throw the yoke down and
away from the roll B’ for any purpose, the
operator grasps the handles d* and draws the
yoke to the right Fig.2 aboutd’ asa fulcrum,
the said fulerum at the same time sliding
along in the cam openings e into its dotted
position, to enable the said. roller ¢* to more
readily pass the dead center point, the ten-
sion upon the apron and gravity thereafter
operating to throw the said rollerand its yoke
away from the roll B’ and down into its dot-
ted position Fig.2. Thespringsc’which per-
mit the yielding roller ¢’ to slide bodily to-
ward the front of the machine, enable the
apron to also move toward the front of the
machine in order that the roller ¢* may rise
and pass the dead center line, which would
be impossible if both rollers ¢ and ¢’ were
fixed, without straining the apron.

The movement of the apron bodily toward
the front of the machine and the sliding
movement of the roller ¢’ is reduced to a
minimum by providing the sliding fulerum d’
for the yoke D, for were the said fulerum
fixed, said yoke in swinging about said ful-
crum from one to another gide of its dead
center line would take up and requirea much
greater length of apron. ‘

The apron C is preferably of a width equal
to the length of the rolls B, B, and is pro-
vided in the present instance, with a single
longitudinal rib ¢!, which runs in grooves c®
in the rollers ¢, ¢’ and ¢?, which prevent the

apron creeping in either direction, although-

more than one rib may be employed if de-
sired.

To brush any eompound from the apron
and to keep the latter always clean, I have
provided the top bar d? of the yoke D with
one or more, preferably a series of, independ-
ent brushes as E, see Fig. 4, which bear upon
the apron as the latter moves through the
yoke, said brushes E being acted upon and
pressed against the apron by means of suit-
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able springs as ¢% I having herein shown two.

such springs for each brush, the ends.of ad-
jacent brushes being overlapped as at e’ Fig.
4* to thereby break Jomts and present as lt
were a single continuous BHrush.

H, H, represent lateral guide plates shaped
to enter between the rolls at the top of the
mill to prevent the rubber working out at the
ends of the machine.

Asherein shown and preferably, the guides
I, H, are each fitted to and adapted to slide
vertically in suitable brackets 2, h, bolted or
otherwise secured to the end frames, said
brackets being provided  with adjusting
serews i/, by whlch to effect vertical adjust-
ment of sald guides.

To prevent %he compound working off the
ends of the roll B’, T have provided “said roll

with end collars b,‘ said collars, as herein
shown, being formed in segments preferably

two in number bolted together by bolts b’
shown in dotted lines FIO' 2, embracing the

~end of the roll.
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M represents a table arranged beneath the
machine to eateh and support the endless

apron when the latter is slackened by throw-’

ing back of the yoke.
The operatlon of the mill is as follows —

The screws o’ are first slackened, to permit:

the rolls B and B’ to separate sufﬁciently to
draw in the crude rubber deposited in lumps
or large pieces in the space between the rolls
from the top, said rubber being drawn be-
tween the rolls and worked into a sleeve or
Inyer surrounding and hugging the slow roll
B’, as shown by the heavy black line Fig 6.
During this time the yoke D is maintained
in its dotted position Fig. 2 with the apron
removed from the roll. After the rubber has
been rolled into a proper layer about the roll
B’, and the rolls pressed together by means
of the serews a’ until the said layer or sleeve
of rubber is of suifable thickness, the opera-
tor throws the yoke into its full line position
Fig. 2, in which position it is automatically
held, withoutfastening devices, by thesprings
¢, with the endless apron C in contact with
the rubber layer or sleeve surrounding the
rotating roll B/, the said apron being thereby
caused to travel in the same direction as said
roll. See arrows Fig. 2. The compound or
foreign substance or material with which the
rubber is to be mixed is then thrown in be-
tween the oppositely rotating rolls and is
more or less worked into the rubber at the
pinch between the rolls, the excess of com-
pound which cannot be taken up at once,
working or dropping through upon the trav-
eling apron C beneath, which ecarries it
around in contact with the layer of rubber
upon the roll, and again deposits it upon the
top of the said roll to be passed once more
between the rolls and worked into the rub-
ber, this operation being repeated until all of
the compound is thoroughly worked into the
rubber.

The brushes E act to brush all the

compound darried up by the endless apron off

“onto therubber coated roll.  As the compound

is worked into the rubber, the space between
therolls remaining fixed, the coatingorsleeve

| surrounding the roll B’ is necessarily length-

ened, owing to the additional material incor-

.porated with it during the mixing operation,

thesaid sleeve so lengthened tending to droop
or sag away from the roll at the under side.
The ‘traveling apron however being in con-
tact with the sagging sleeve of rubber takes
the sag or slack along with it to the upper
side of the roll as in Fig. 7, when it is lapped
over-upon itself as shown in Fig. 8,so0 that it
passes through the pinch between the rolls.
in three thicknesses instead of one as in ma-
chines as now constructed, the three thick-
nesses being thoroughly worked together
into a single thickness. This foldmo and
doubling operation takes place at each two or
three rotatlons of the roll B/, according to the
quantity of ‘compound worked into the rub-

1 ber and the rapidity with which it is incor-

porated therewith, dependent more or less

- upon the separation of the rolls, said folding

or doubling operation, due solely to running

.the endless apron on the slow roll B’ to which

the rubber adheres, being of the utmost im-
portance as it enables the compound to be
worked into the rubber in much less time
than has hitherto been possible. This is for
the reason that when the compound is rolled
upon the rubber it .mixes with the latter at
first only for a short depth in from the outer
face of the rubber, that portion of the rub-
ber next the roll receiving at first little or

.none of the compound. Asthe outer surface

of the rubber layer becomes more or less filled
with the compound at the very first, decreas-
ing its richness, its ability to take eompound
correspondingly lessens, rendering it more
difficult for the rolls to force the compound
thereafter through to the innerand richer por-
tions of the said layer; but by folding over or
doubling the layer every fewrotations of the
roll, as in the present invention, the richer
outer portions of the rubber layer which re-
ceive at first little or none of the compound,
are interposed between and worked into ad-
jacent faces of the layer which have at first re-
ceived the compound, the latter being thereby
introduced at different lines in the thickness
of the layer and more thoroughly and quickly
incorporated therewith. This is illustrated
in Fig. 9 where the heavily shaded portions
of the rubber layer represent the portions
which have received the compound, thelighter
shaded portions representing the pure or rich
rubber which has yet toreceive the compound.
It will be seen from this figure that by the
folding operation desecribed the rich portions
are interposed between portions which have
already received compound, thereby making
it possible to more thoroughly distribute the
compound through the entire thlckness of the
layer.
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In practice I have found that by running
the apron on the slow roll, the compound may
be incorporated with the rubber in at least
one quarter lesstime than when the apron is
run on the fast roll.

The spring ¢ permits the apron to move
toward and from the peripheral surface of the
roll B’ according as the rnbber layer thereon
is of greater or less thickness, thereby avoid-
ing injury to the apron usually caused by
stretching of the same beyond its normal
length. C

This invention is not restricted to the par-
tieular comnstruction of mill herein used to
illustrate this invention, nor isthe invention
otherwise restricted to the particular con-
struction and arrangement of parts shown,
for while I consider the construction shown

-an excellent one, yet the same may be varied

more or less without departing from the spirit
and scope of the invention.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
is—

1. In a mixing mill for rubber and like ma-
terial, two rolls,and means to rotate thesame
in opposite directions, one at a higher speed
than the other whereby the material adheres
to the latter, combined with an endless apron
moving in eontact with and in the same direc-
tion as the slow moving roll or the material
thereon, to act upon said material, substan-
tially as described. . )

2. In a mixing mill for rubber and the like,
two rolls, and means to rotate the same, com-
bined with an endless apron and movable
and yielding rollers over which said apron is
passed, the former movable toward and from
one of said rolls and the latter yielding to

530,157

permit such movement, substantially as de-
seribed. '

3. In amixing mill for rubber and like ma-
terial, two rolls,and means to rotate the same,
combined with an’endless apron adapted to
travel in contact with one of:said rolls or the
layer of material thereupon, and two or more
rollers over which said apron travels, and
springs to retain one of said rollers in normal
position whereby said roller may yield to ac-
commodate changes in‘position of said apron,
substantially as described.

4. In amixing mill for rubber and the like,
two rolls and means to rotate the same, com-
bined with an endless apron; a yoke; a cam
opening in which the fulerum thereof is mov-
able; a roller carried by said yoke and over
which said apron is passed; and a yielding
roller also for said apron whereby the said
apron is enabled to change its position to per-

| mitsaid yoke to be moved fromoune toanother

side of its dead eenter line, substantially as
described.

* 5. In a mixing mili for rubber and the like,
a frame; two rolls and means to rotate the
same, combined with an endless apron; a piv-
oted yoke; a roller carried thereby, and a
roller on said frame, over which said apron is
passed; and one or more brushes on and mov-
able with said yoke to sweep said apron, sub-
stantially as deseribed. -

“ In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

EDWARD F. BRAGG,.

Witnesses:
FREDERICK L. EMERY,
EvMMA J. BENNETT.

40

45

50

55

6o

65

70




