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To all whom it maz i/ CORCEFIL: |
Be it known that I, JosipH L. WILLFORD,
of Minneapolis, in the county of Hennepin,

‘State of Minnesota, have invented certain

Improvements in Roller- Mills, of whlch the
following 1s a specification. |

This :uwemlon relates to 11111}10V8111euts in
roller-mills forgrinding orreducing grain, and
particularly to that eclass of 101181 mills 1n
whieh two sets—of rolls are arranged side hy
side on a single casing or frame.

The object “of my. invention is to pr ovide a |

roller-mill with an improved means for throw-

ing the non-yielding rollsinto or out of grind- .
ing contact with the yielding rolis and regu-

lating the grinding adjustment without chfl.nn -
ing thc tensl@n of the yielding rolls.

Auothel object is to provide a four-roller '

mill with common tension devieces for both 0[’

its yielding rolls, so that the same tension is

consmntly apphed to both yielding rolls.
Another object of the invention is to pro-

vide means for taking up any lost motion re-
sulting from the wear of the parts, thus pro-
a positive adjustment of the rolls.
~and preventing their running together when\;

vlqu for a

the feed is off and wearing OU_‘ thmr cmm
tions.

~Another object of the mveutlou is to render.

all of the adjustments easy and positive.

Other objects of the invention will appear

- from the following detailed description.

35

and casing.

In the accompanying drawings, forming a

part of this specification, Figure 1 18 a side
elevation of my improved machme. ig. 218

an elevation of the opposite side thereof.

Fig. 3 is a vertical section of the hopper, rolls,

tial section of the rolls and their supporting

4.0

45

- 50

and adjusting means. Tigs. 5 and 6 are de-

tails of the spring- ﬁfltlldmmnn device for the
IMig. 7 is a detall plan

noun-yielding rolls.
view in section of one of the eecentmc JOIII‘-
nals and ifs bearings.

In the drawings, 2 1@1)1*ebents any suitable
frame or casing. It is preferably formed as a
cast-metal shell, upon the upper part of which
the hopper-casing is supported. The grind-

“ing-rolls 3 3 and 5 5 are arranged across the
upper part of the casing in the usual way.
The outer rolls, 3 3, are yielding and the in-
ner rolls, 5 5, are non- yielding,

IFig. 4 is an elevation and par-

'[‘lle yielding |

rolls are mounted in bearings formed 1n arms
9, that are pivoted on bars11. These bars are
preferably rectangular in cross-section, and ex-
tend through the casing from onec SIdB to the
other. ‘They are pmfel ably provided with ad-

o Jllstlnfr-sclews 13, by meansof which the yield-

ing rolls may be vertically adjusted and made
pamllel with the other rolls. =~ This means for
vertically adjusting the yielding rolls is shown

and . deseribed in my Patent No. 315,201 -

granted April 7, 1885.
Hach of the suppm ting-arms for the ymld
ing rolls plefemb]y extends above its roll-

'be‘u‘mﬂ*, and in a four-roller mill such asshown

A4
(It

in the drawings the arms upon each side of the

casing are'provided with a single tension de-
vice, which tends to draw the two arms to-
wether, and holds both yielding rolls agmnst

' the non-yielding rolls with an equal tension
‘upon both.

- Any suitable tension device may
be used for this purpose. |

The deviee that I have shown and pr efer to
ase is arranged as follows: Ilach arm 9 is pro-
vided with a rod, 17, that extends through its
upper end. These rods are threaded :md are
provided on their outer ends with threaded
nuts or hand-wheels. A tube or pipe, 19, hav-

| ing caps 21, is arranged between the two 1‘0(]&,

and a follt)wer 23, upon one of the rods, 1s ar-
ranged within the tube. A spring, 25, sur-
lOl.llldS the rod within the tube and befus af;
one end against the follower 23 and at the
other on the inside of the ¢ cap. 'T'he other
rod is connected to the other cap of the tube.
The expansive force of the spring tends to
move the follower into the tube, and through
the rods 17 and arms 9 the tension of the
spring is at all times exerted equally upon

both outer rolls. .

70

73

slo) '

The arms 9 are efwh provided at a- pomt

about opposite the axes of the rolls with a
projecting bolt or stud, 27, which passes
through a lug or pr(JJectmn 29 on the frame
of the. machine, and is provlded with an ad-

justable nuft, 30. These nuts encounter the-

projections 29, and thereby limit the inward

movement of the yielding rolls. - As the spring
tension devices draw the upper ends of the
arms inward, the nuts 30 strike on the pro-

100 |

jections, Whlch act as fulerums about which

the arms turn, their lower ends being thrown
outward and held to a posiftive bearing, even




"""" o feed 18 turned on, thus carrying their rollsout |
of grinding contact with the other rolls and |
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unreliable if the rolls were ‘““spread’’ by mov-
ing the yielding rolls. | |
In order to secure the advantages resulting
from the use of the common tension devices
without impairing these devices in spreading
the rolls, I mount the. non-yielding rolls in
movable and adjustable bearings, by means of
which they may be moved to or from the yield-
ing rolls, so as to bring them into or out of
grinding contact with them, and also to pro-
vide a fine adjustment, by which they may be
set more or less closely, according to the de-
gree of fineness required in the break, so that
whereas in a four-roller mill, where the yield-
1ng rolls alone are movable and the ecommon
tension device isapplied, such tension device,
when the rolls are spread, is stretched and
strained, as 1t must yield sufficiently for the

- movement of both rolls; but under the present

the tenslon devices.

invention the inner or non-yielding rolls are
moved to spread the rolls, and the common
tension devices are never unduly distended, so
that there 1s obtained all the advantages of the
common tensiondevices, and the rolls are sepa-
rated without unduly stretching the springs of

The non-yielding rolls are mounted in beai-
ings formed on the pivoted arms 31. Shafts

35 extend through the casing, and are mounted
in bearings therein. Upon each end of thege

367,670

cap 56, and a cap, 60, on the opposite end of

and spreads the rolls as soon as the eccentrics

are turned away from the arms. .The tube is
polygonal in eross-section on its outer surface,

and when it is desired to increase the tension

of the spring the tube may be turned by a

wrench applied thereto and the follower 52

screwed farther upon the rod 50,thereby com-
pressing the springand increasing the tension.

To throw the rolls into or out of grinding
contact, the arms carrying the non-yielding
rolls are turned on their axes by means of the
lever and the double eccentric.

armsof the non-yielding rolls are mounted
arc moved toward or from the yielding roll.
These pivots or journals are formed eccentric-
ally upon the shafts 33, so that by giving
the shafts a partial revolution the pivots and

‘the arms carried by them are moved toward

or from the yielding rolls. The shafts are
turned by means of the arm 37, nut 39, and
screw 41. . | '

several important advantages arise from
this construction besides those already set

| forth, viz: The rolls may be thrown together

by means of the lever and double eceentrie,
and a fine adjustment may then be made by
means of the eccentrie pivots upon which the
swinging armsg are mounted. The rolls may

be thrown apart and returned to grinding po-
sitlon without altering their adjustment, or

| either non-yielding roll may be thrown out of

_ To adjust the.
‘rolls the eccentric pivots upon which the

| the tube, to which the other rod is attached.

11O
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‘eontact with the other roll of the set by means.

of its movable eccentric pivots. The non-
yielding roll 18 also supported by means that
prevent any lost motion in adjusting this roll.

The pivoted arms in which this roll 18 jour-

naled are held at theirupper ends against the
eccentrics, and theirlower ends are constantly
drawn back against their pivots, and should
the arms become loose upon the pivots no lost
motion will result. With this construction

and arragement the 101]8 may be accumtelv |

adjusted. |
It is usual in roller ﬂrmdl.w mills to drive
one roll of each set .:113 a greater speed than
the other, and hence to obtfuu a differential
speed of the tworolls in cach set. One roll 1s
oenerally designated as the *‘fast’’ and the

the rolls are usually placed alternately on the
opposite sides of the frame, the pulleys on
the fast rolls being on oneside and the pulleys
on the slow rolls on the other. In some in-
stances the roll-pulleys are all of the samesize
and one belt is driven at a greater speed than
the other. In other instances the pulleys on
the fast rolls are smaller than the pulleys on
the slow rolls and the belts lmvc substantially

the same speed.

‘The drive that I prefer to employ for a four-
roller mill ecomprises two belts that are driven
abt {he same speed and each driving one fast
and one slow roll at one side of the ‘Tmachine.
A large pulley, 51, is mounted on the journal

of oneof the rolls, and a smaller pulley, 53, 18

mounted on the journal of one of the rolis of’
the other set. Similar pulleys 51 and 53 are
mounted on the other rolls at the other side
of the maechine. - A driving - belt, 55, passes
over the pulleys 51 and 53 on one side of the
machine, and another belt, 57, passes over the
pulleys on the other side of the machine.
These belts may be arranged 1n any conven-
ient manner. I prefer to provide a counter-
shaft, 61, in the lower part of the casing hav-
1ng similar belt- pulleys, 63, near 1£s ends. The
belt 55 passes from any convenient power-shalft

around one of the roll-pulleys, thence around

one of the pulleys on the eouuter shaft, and
thence around the other roll-pulley. Two of
the rollsand thecounter-shaftaredrivenbythis

helt. The other belt is passed around the pulley
on the other end of the counter-shaft, thence.
over one of the roll-pulleys, thence around an

idler placed Dbelow the rolls, and thence over
the other roll-pulley. Thisbeltisdriven from
the counter-shaft and drives the other rolls.
Both belts have substantially the same speed,

and each drives one fast and one slow roll.

There are many advantagesin this drive. Both

belts having the same ce.peed wear equally and

are equally “stretched. A large and a small

pulley can be placed on the same side of a
small frame where two large pulleys could not
be placed, and none of the pulleys projeet be-

yond the casing.
Spring- twhtenels are provided for each of

the belts. The preferable eonstrucbmn of these

- The belt-pulieyson

is as follows: A slecve, 65, is pivoted upon each
side of the casing above the counter-shaft; a
rod, 67, slides in this pivoted sleeve and has

a yoke upon one end, in which anidler-pulley,

69, is mounted. The opposite end of the.rod
is pr ovided with a nut, 71. A spring, 73, sur-
rounds therod between the nut and the *ﬂeeve,
and tends to draw the pulley toward the sleeve.

The tightener is adapted to be turned up

into the position shown in Fig. 2 and allow the

70

75

short belt to be wrapped around 1it, or to be

swung out into the position shown in Fig. 1
and take up the slack in the main driving-belt.
- Ifpreferred, the counter-shaft may be driven
by an independent belt and the rolls driven
by belts passing from the ecounter- shalt to their
pualleys.

As'the sleeves in which the tightener-pul-
leys are supported are centrally pwoted the
tighteners may be swung etther to the right
or to the left, and the main Dbelt may be ar-
ranged at either side of the machine. Thetwo
sides of the machine being alike the short belt
may be arranged-atb either side.  The large
pulleys are pmfembly placed on the inside
rolls, as when thus located they do not prQ]ecb
beyond the casing.

I claim as my 1111?811#1011——-

1. The Combmatlon in a 101101‘ 111111 of a

yvielding roll, &4 non- 3leldmg roll, plvoted arms
supporting said non-yielding roll; means for
turning said arms upon their pn"{}ts for throw-
Ing C;‘ud non-yielding roll into or out of grind-
ing contact w ith the yielding roll, and means

for adjusting said pivots toward or from the

yielding roll for regulating the grinding ad-
justment, substantiall y as _deserlbed
- 2. The combination, in a roller-mill, of the

go |

IQO0

ICy

yielding roll, the non-yielding roll, a shaft ex-

tending through the casing and having cecen-
tric journals upon its ends, arms pivoted at
their lower ends upon said journals and sup-
porting sald non-yielding rolls, means for mov-

ing the upper ends of said arms toward or from

the yielding roll, and means for turning the

eecentrie jou 1"11{118 and adjusting the]ower ends
of the arms toward or from the yielding roll,

substantially as described. |
3. The combnmtlon in a four- 1"011@1 mill, of

the yielding rolls, pwoted arms supportmw
sald yielding mlls, tension devices common to
both yielding rolls, non-yielding rolls, pivoted
arms supporting said non-yielding rolls,means
for turning said arms upon their pwots and
moving said non- yielding rolls toward or from
the y1eldmn rolls, and means for moving said
pivots toward or {from said yielding 10]1‘3 sub-
stantially as deseribed.

4. The comDbination, in a four-roller_mill,

with the yielding rolls, of the non-yielding

rolls, means for simultaneously moving both
non-yielding rolls into or out of grinding con-
tact with the yielding rolls, and means for in-

‘dependentiy adjusting either non-yielding roll

toward or from the co-operating
snbstantially as described.

y Ieldll’]ﬂ‘ roll,

5. The combination, In a roller- mﬂl of the

115
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- means for adjusting said pivots toward or from

- seribed.

20

~ other, for the pmpese set forth.

25

30

yielding rolls, the shaft 83, having the eccen-
tric journals 35, the arms 31, pivoted on said
journals,-the roll 5, supported upon the arms
31, the lever 37, secured to the shaft 33, means
for turning said arms 31 upon their pivots for
throwing the non-yielding roll into or out of
grinding contact with the yielding roll, and

the yielding rolls for regulating the grinding
adjustment. of the rolls substantnlly as de-

6. The combination, in a four roller mill, of
theinner non yle]dmn‘ rolls, pivoted arms Sup
porting said rolls, means for adjusting said
rolls, the outer yle]dmﬂ* rolls, pivoted arms
suppmtmw said yielding rolls, and tension
devices common to both yielding rolls, sub-
stantially as described.

7. The combination, in a roller- mlll of the
movable rolls 5, the rolls 3, the plvoted sup-
porting-arms 9, the rods 17 the tube 19, and
the spring 25, dr awing said arms 9 toward each

S. The combination, 1n a roller-mill, of the
rolls 5, pivoted arms ._;-1 supporting smd rolls
b, the eecentucs 47, the tube 54, the rods 50,
the follower 52, seculed upon one of said 10ds
and arranged in the tube 54, the spring 58,
and means for adjusting said Jfollowel on S‘lld
rod, all substantially as desecribed.

9 The combination, in a four-roller mill, of
the mOV’Lble 1non- yleldluﬂ* rolls, the yleldmo 1

rolls, pivoted arms supporting said yielding
rolls, tension devices common to both yielding

rolls tending to move both of said rolls toward

the non-yielding rolls, and adjustable stops
limiting the movement of the yielding rolls
toward the.non-yielding rolls, subst&nthﬂly as
described. .

10. The combination, in a roller-mill, of the
movable non - yielding rolls, yielding rolls,
arms pivoted at their lower ends and support-
Ing said yielding rolls, tension devices con-
nected with the upper ends of said arms and
holding them with a yielding pressure, and ad-

justable stops connected with said -arms be-

tween the pivots and the tension device, and
limiting the movement of said arms, substan-
tially as described.

11. The combination, in a roller- 1n111 with
the casing and dllV]Hﬂ‘ belts, of the countel
shaft 61, journaled in said casing, the similar

pulleys, 63, on the opposite ends of said shaft,

the sleeves 65, pivoted centrally upon opposite
sides of the casing, the sliding rods 67, carry-
ing the idlers 69, and the springs 73, tending

to dr aw sald ldl(}lS toward the plvotea sleeveb, |

whereby the driving-belt may be applied at
either side of the mlll, all substantially as de-
scribed.

JOSEPH L. W’ILL‘[‘ORD
In presence of—
C. L. FRIZELLE,
R. H. SANFORD.
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