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UNITED STATES

PATENT

UJFFICE.

TEMAN A. BARNARD, OF MOLINE, ILLINOIS, ASSIGNOR TO THE BARNARD &
LEAS MANUFACTURING COMPANY, OF SAME PLACE.

ROLLER-MILL.

SPECIFICATION forming pa,:t of 'Lefters Patent No. 401,243, dated April 9, 1880.
Application filed May 26, 1887, Serial No, 239,465, (No model.)

To all wlhom it maly coneeriv: |
Be it known that I, HEMAN A. BARNARD, of
Moline,in the county of Rock Island andistate
of Illinois, have invented certain new and use-
ful Improvements in Roller-Mills; and 1 do

L

hereby declare that the following is a full,

clear, and exact description thereof, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form part of this specification. |
Figure 1 is a side elevation of my improved
roller-mill. Fig. 2 is a similar view shown
from the opposite side. Fig. 3 is an end ele-
valion partly in section. Fig.41isan enlarged
sectional view showing the roller-adjusting
mechanism. Fig. 5 is a similar view showing
a modification of the same. |
This invention relates to improvements in
roller grinding-mills of the class in which hori-
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employed to reduce the material by crushing
it between them as they revolve, and it has
especial reference to flour or grain mills ot
this class having pairs of rolls rotating at
different speeds and in which one roll of each
pair is journaled in fixed bearings on the main
frame of the mill and its opposite or coacting
roll is journaled in movable arms, so that the
Jatter roll can be adjusted toward or from the
rigid roll to regulate the amount or quality of
reduction of the grain.

The invention has for its objects to provide
proper supporting-arms for the journals of the
vielding roll; to pivot or support these arms
in such manner that they can be simultane-
ously moved to separate the yielding roll from
‘the rigid roll, to stop the grinding of the ma-
terial, or moved to restore the roll to 1ts oper-
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ative position; to form the journal-blocks of

40 the movable roll in such manner and secure
" them to the arms so that each journal of the
vielding roll can be adjusted vertically inde-
pendently of the other journal or of the move-
" ment of the arms; to provide means whereby
“the arms can be independently adjusted to
shift the roll horizontally and to retain the
roll in such position normally while in opera-
tion and yet permit the roll to yield or sepa-
rate from the rigid roll should any foreign

so hard substance fall between them, so that In- |

zontal pairs of parallel cylinders or rolls are

| jury to the faces of the rolls is prevented and

whereby the yielding roll is at once returned

to its normal position after the passage of

such foreign substance, and to provide sult-
able devices for continuously cleaning the
surface of therolls in the pair during the op-
eration of the mill. _ |
Further objects of the invention are 10 pro-
vide an improved drivefor the four-roller mill
in which the slow rolls of the pairs are driven
by separate belts from the counter-shait on
the same side of the mill, while the fast rolls
are driven by the main belt, and to provide
tightening devices for the main belt or fast-
roll drive and suitable devices for simulta-
neously and egually tightening the separate
belts of the slow rolls. o

These objects I attain by the present inven-
tion, which consistsin the novel eonstruction
and arrangement of various parts of the mill
and in the arrangement of the drive-belts, as
will be fully understood from the following
deseription when taken in connection with

60

7.0 |

the accompanying drawings, and particularly

specified in the appended claims.

Before proceeding with the ﬂescripﬁen of

the mill T will state that I have shown afour-
roller mill in the drawings, which is the or-

dinary manner of arranging such mills, be-

ing, in fact, a double mill arranged in one
machine. The rolls of each pair and their
relative arrangement and construction of
mechanisms being similar, a description of the
mechanisms of one pair of rolls will imparta
clear understanding of both. In the draw-
ings. I have also shown an arrangement
whereby the rolls in each pair can be simul-
taneously separated or caused to approach to
start or stop the grinding operation, and
which is fully hereinafter desecribed.
Referring to the drawings by letter, A des-
ignates the frame or casing of a four-roller

mill of any proper form and construction,its

side pieces, however, being provided at oppo-
site ends and in parallel lines with the oppo-
sitely-outstanding arms « «, as will be here-
inafter more specifically referred to, the arms
a o of each side piece standing parallel with
the arms a a of the opposite side piece at
their respective ends of the mill.
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B designates the hopper or feed mechan-
ism casing, secured to casing A above the
erinding-rolls. This hopper is made double,

so as to deliver grain to each pair of rolls, as
shown, and each feeding device consists, es-
sentially, of a double hinged pair of valves,
each of which can be closed towardthe other
by means of suitable cams mounted on proper
rods or shafts to be operated from the out-
side of the casing, and the outer valve of each
pairis adapted to be vibrated by means of a
cam-wheel or vibrator secured on a shaft
within the casing and rotated by means of

belts and pulleys on the cam-wheel shafts

and on the extended journals of the rolls.
These feed devices arve provided with suit-
able mechanisms for regulating the size of
feed-opening to each pair of rollers and for
cutting off the feed at both ends of the mill
simultaneously. As this feed mechanism,
however, forms the subject-matter of a sepa-

- rate application filed by me March 25, 1837,

30

unnecessary.

Serial No. 282,401, further deseription of it 18

C C designate the rigid rolls of the pairs,
which are mounted pamﬂd with each other

in suitable journal-bearings formed in the

upper portion of casing A, and retained in
such journal-bearings by hali-boxes or caps
b, as shown. Outside of and below the jour-

&1-100&111]0‘8 of the rigid rolls the casing A is

- reduced in hewht as u%ual to allow of 1101‘*1—-

zontal ad;justment of the yielding 1011, as
hereinafter described.

I will now proceed to describe the means
for supporting and adjusting the yieldinn‘
rolls.

D D designate the yielding rolls, corre-

- sponding in size and form to rolls ¢ and
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journaled in pillow-blocks ¥ I, which are

mounted upon and adjustably bolted to Mov-
able or swinging arms If If, as will be herein-
after more particularly described. The arms
I have their horizontal shanks 7 standing in-
wardly toward each other on the same side of
the casing A.

enlargements 7/, which are centrally perfo-
rated for the passage of cams ¢, formed on the
ends of rods or shafts (, which extend en-
tirely across the width of the mill and are
properly journaled in the sides of casing A

- thereof.

I designates the upright portion of arms I,
which portion rises from shanks f, outside of
their enlargements 17, to about the height of
the top of the boxes 0 of the rigid rolls. The
inner faces of shanks 7 and portions F’ are
dressed at right angles to each other and
properly finished to form a seat for the jour-
nal-blocks E E. These blocks are held 1n po-

sition on arms I and can be adjusted verti-
cally thereon by means of the screw-bolts 1/,
which extend vertically through (3011@‘31)011{1-
ing screw-threaded. opemn s 1n shanks 7, out-
Slde enlargements /7, and impinge against the
bottom. Of blocks I, and by Selew-bolts e e,

| .of

The ends of these shanks f
are provided with the downwardly-standing

whlch play through vertical slots f ° formed
in the parts F’ of arms I, near the upper and
lower ends thereof, and engage 1n screw-

threaded openings in the block E, so that
when the yielding rolls and the blocks re-
ceive their initial vertical adjustment by bolts
E’, the bolts e riding up or down through
slots 1%, the latter screw-bolts cai be tightened

70

75

and Seeurely and rigidly lock the plllow- |

block E in position on arm ¥. Kach arm I
and its pillow-block is provided with similar
adjusting and retaining devices.

a firm support against the faces of part ¥’ of

| the arms F and are preferably recesqed on

their inner surfaces, as shown at ¢’. - The
journal - boxes proper for the shafts of the
rolls D are formed in the upper ends ot blocks
E and secured by caps b/, similar to the jour-
nal-bearings of rolls C. |

IH designates an outstanding piece or part

the portion F’ and preferably between the
slots f? therein. These parts Hare preferably
formed integral with arm F, but may be made

cach arm K, standing horizontally from

The blocks
'E E are made sufficiently high to give them

80

Q0

separate and secured thereto in any proper .

manner.
The part H of eacharm F extends outward

a sufficient distance to bring its end A directly

over the end of the arm o of casing A on ifs
end and side of the machine. Theend or head
h of part H is provided with a central vertical
opening, i/, through which passes freely the
upper threaded end of a rod, I. The lower
threaded end of each rod I passes through a
vertical slot,?, formed in the end of arm g,
and through a cylindrical nut,J, which has
its ends journaled in proper openings in the
arm ¢ on the sides of slot ¢, so that while the
rod I can be screwed up or down through the

nut J it can also with this nut have a light
lateral rotary or swinging movement on arm-
¢ by reason of the widened upper and lower

ends of slot 7, as shown in Fig. 4. The upper

end of rod I above head 2 is provided with
the hand-wheel nut K, havi ing a suitable.

washer, &, interposed between it and head h,
the uppor surface of head i being mutably
rounded to present as little friction al bearin Q-
surface to the washer & as is found desirable.

K’ designates a jam-nut on rod I above
hand-wheel K.

1. designates a suitable spring placed on rod
I belowhead h and bearing against said head

through an interposed washer, /, the lower

surface of head 2 being rounded to reduce
friction with the washer, as shown.

1./ 1! are setting and jam nuts on the lower
portion of rod I above arm a and engaging
the lower portion of spring 1. through inter-
posed washer [/, as shown. The spring L
presses the head i of part 0 of arm F up-
ward against the nut K, the pressure being

regulated by the nuts L/, so that the arms IF

‘are upheld by rods 1 thrmwh the springs L

thereon, as 1s evident.
7 decnf_rn&tes a bolt engaging through a suit-
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able threaded opening in the head of arm «
with the nut J, so that the latter can be rig-

- idly locked therein, if desired.

IO

- The arms F and their appurtenances and
connections with rod I form the setting and
adjusting devices for the yielding roll and
are operated as follows: The arms F ¥, carry-
ing rolls D D, as deseribed, are mounted on
the shaft G or on similar bearings by their
shanks, so that they can swing or rotate on
said shaft, there being two arms F for each
roll, mounted on opposite sides of the main
frame and independent of each other, so that
either end of the vielding roll can be inde-

1z pendently adjusted to compensate for wear Of
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rate the rolls.

the surfaces of the rolls C D. The pivots of
arms I are preferably vertically below the

centers of the yvielding rolls when the latter

are in grinding position, or may be set out-
ward, so as to naturally incline the yielding
rolls toward the rigid rolls, as is found pref-
erable, but should not be located to the inside
of the shaft of the rolls D, becauseitis found
in practice that when so located compression
is always had upon the governing-springs of

the arms, as the weight of theroll causes 1t to

move outward by gravity, and therefore the
springs have at all times to support more or
less of the weight of the yielding roll. Conse-

quently the springs are weakened and need |

frequentregulating. The rolls D beingmount-
ed on arms F, as described, if it is found that
they are out of vertical alignment with the
rigid rolls the bolts e are loosened, the bolts
E’ raised or lowered until the proper align-
ment is reached, then bolts e e are tightened,
and the rolls are ready for action. The yield-
ing rolls are horizontally adjusted by means
of the rods I and their connections. For in-
stance, if it is desired to draw one end of a
roll D outward to parallel the rolls, the rod
1 of the arm F supporting that end of the roll
is turned down through nut J and engages
the upper end of piece H of the arm F, de-
pressing the latter and causing the arm to
turn outward on its pivot and thereby sepa-
If it is desired to set one end
of roll D closer toward its roll B, the rod 1 18
turned upward, carrying with it the nuts K
and allowing the spring L to lift the piece H
and turn arm F inward. The springs L at
all times keep the arms H pressed upward
against the washers and nuts K, and this
spring regulates the tension of the rolls as
usual; but should any hard foreign substance
£all between the rolls when in operation the
roll D ean by the swinging arms ¥ move out-
ward, this action causing the compression of
spring L through arms H, as is evident.

It will be observed that while the rolls can

be horizontally adjusted by the rods 1, as de-

seribed, the adjustment of spring L is In mo
wise affected, the springs being supported and
adjusted solely on the rods,as described, this
feature permitting the rapid setting of the
mill to reduce the grain to various grades and

I

|

obviating the resetting of the springs at each

change of position or “set” of the rolls.

The shanks 7 of arms F might be, if de-
sired, pivoted to rigid lugs or points on cas-
ing A, and would then permit the required

adjustments of the yielding rolls; but in or-
“der to make theseparation of the rolls when

it is desired tostop the grinding without stop-
ping the motion of the rolls, I mount them on
the horizontal shafts G, as shown. These
shafts have their ends reduced in diameter,
forming thereby cams ¢ with the main body
of the shaft, the shaft being journaled in the
casing A, as described, so that when it 1s ro-
tated the axis of cams g will move concen-
trically to the axis of the shaft proper. Upon
these cams ¢, at opposite sides of the machine,
are mounted the arms F of eachroll D.
cams ¢ of the shaft are extended beyond the
bearings of arms F on one or both sides of the
mill, and on one cam g, outside arm K, 1is
rigidly secured by a set-screw or in other
proper manner a lever, M, which ‘extends
downward and outward to a point below arm
a, and is adapted to be engaged by a retain-
ing-cateh, m/, of suitable construction, secured
to the main frame A. -

m designates an arm rising from the upper
end of lever M at or about right angles there-
to, the levers M and m forming a bell-crank
journaled or secured at ifs angle to the
cams (. |

O designates a lever-arm similar to arm m,

‘secured to the end g of the opposite shaft G

to that bearing lever M and on the same side
of the machine. The lever O inclines inward
and downward at right angles to the inclina-
tion of arm m when the parts are in normal
position. | |

N designates a pitman-rod pivotally con-
nected to the levers m and O, so that they
move synchronously when operated.

There may be a similar arrangement of le-
vers and connections-on the opposite side of
the mill, 1f desired. | -

The normal position of the drm bearing

“cams ¢ of theshafts G in relation to the body

thereof is to lie at the lowest point of the
shaft with their axis in vertical lines with the
axis of the shaft, as shown in Fig. 4. Now,
upon lifting the outer end of lever M, the
shaft G, to which it is attached by cam g, 13
rotated, and through the connections of arms
m and O and pitman-rod N the opposite shaft
ig gimilarly and simultaneously rotated. The
cams ¢, being eccentric to the main body of
the shaft G, will ride npward and outward,
thereby lifting the inner portions of arms I.
The pieces H of the arms F, being kept from
lifting by the nuts K on rod I, will cause the
arms to turn downwardly and outwardly,
thereby separating the rolls D from rolls C,
this separation continuing as long as the le-
ver M israised. The rodsIcanswingslightly
on their nuts J, and thus preventany friction

‘of pieces H against the rods, rendering the

The
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separating of the rolls both rapid and easy | extended on one side of the machine outside

through the described means.. When the le-

ver M is depressed and again engaged by its’

catch m’, the rolls are returned to their grind-
ing position. It will be observed that, owing

to the yielding or swinging of rods I, as de-

scribed, when the rolls are separated by turn-
ing shafts G the springs L arenot compressed
or put under strain, so that they are ready for
instantaneous action Immediately upon the
return of the rolls to the grinding position.

It - will be observed that, by reason of the
cylindrical nuts J, when the arms ¥ are moved
outward the rod I is allowed a corresponding
degree of swinging or rotary movement, So
that there is no binding or friction caused by
the separating of the rolls, except at the pivots

of arms K and rods I, and the amount of

necessary movement of said parts in this
operation 1s so slight that fuetmn 1S Imper-
ceptible.

In Fig. 5 1 have shown a modification of
ArMS F. In this the upright F’ is shortened
and the piece H is formed on or secured to
the block K, the adjusting mechanism be-
ing the same. On the inner faces of the sides
of the casing A, at points centrally between
but below each pair of rolls, are formed the
outstanding vertical pairs of flanges P, united
at bottom by a bracket-piece, p. T'he flanges
P on opposite sides of the mill form guides
for and receive the lugs g on the ends of
scraper-frames (). These frames are rectan-
oular and consitt of side pieces, ¢/, and end
pieces, ¢% on which are formed the lugs g,
which lie in the longitudinal axial line of the
frames and pivot them centrally in their bear-
ing, as shown. The parts of the frames are
cast integral, so that the frames are rigid, and
when 1n poswlon the depression of one bar q’
will elevate the other, asisevident. Upon bars
g’ are secured by proper screws the scrapers
or brushes R. The journals g of the fr ames
are supported in their bearings upon springs

- P’, which are adjusted by SEL-SCrews or bolts

Pg, playing through proper openings in brack-
ets p and having upon them below these
brackets jam-finger-nuts »” for locking the
bolts P? when properly adjusted. By means
of these springs the scrapers are held with
sufficient pressure against the rolls to ordi-
narily clean their surfaces; but should the
roll-surface become broken and catch the
scraper R the spring would permit the frame

to descend and disengage the scraper from

the damaged roll without injury; but their
principal object is to compensate for wear of
the scrapers, so that they will always effect-

ually cleanse the rolls without requiring fre-

quent adjustment, as would be the case were
no springs used. If desired, brushes might

be substituted for the scrapers, their opera-

tion being the same, but not so effective.

I will now deseribe the drive of the rolls
and the regulating or tightening devices
therefor.

The shafts of roll D in one pailr
and of roll C in the opposite pair of rolls are |

their respective bearings, and have secured

upon them the 81m11a1 pulleys S S’. The
shafts of the remaining rolls, C D, are simi-
larly extended on the opposﬂ;e 51(16 of the mill
and bear the similar pulleys s s’. The rolls
bearing pulleys S &’ are the fast rolls and
those bearmg pulleys s s’ are the slow rolls.
~ T'designates a counter-shaft journaled cen-
trally in proper bearings on the main frame
below the rolls and bearing at one end, on the
same side of the mill as pulleys S S/, a pulley,
t, of suitable diameter, hereinafter referred
to. On the other end of the counter-shaft are
fixed two pulleys, 1/, which may be of equal
or unequal diameter, as desired; orone extra-
wide pulley may be substituted. The pulleys
S S’ are on the front side of . the mill and are
run by the endless main driving-belt U, which
passes up through the floor upon which the
mill rests from a pulley on a driving-shaft of
the mill (not shown in the drawings) to and
over pulley-S, thence down to pulley 7 on the
counter-shaft, thence up over pulley 8§/, and
then down through the floor to the driving-
pulley. The main belt U, it will be seen, is
thus made todrive both fast rolls and also the
counter-shaft.

On the rear side of the mill I employ two
endless belts, V v, for driving the pulleys s &’
of the slow rolls. The belt V drives pulley

s and its roll from inner pulley 1V on the

counter-shaft, and belt v drives pulley s from
the outer pulley 1/, the shaft of the roll on
which the pulley s’ is splined being extended
sufficiently to bring the pulley s’ and outer
pulley T/ into proper alignment. It is obvi-
ous that by having the pulley? on the counter-
shaft larger than pulleys 17,1 can obtain the
different speeds of the rolls, and can, by vary-
ing the sizes of the pulleys ¢ T, regulate the
amountof differential speedof therolls. 'The
counter-shaft'l', being situated centrally of the
mill, as shown, will be nearer the inner siow
roll than the outer slow roll, as 1s evident.
Now, the belts V v, which drive the slow rolls,
are of unequal lengths, but are simultane-
ously tightened or tensioned by means of a
single device, which 1s as follows: W desig-
nates an arm pivoted at its lower end to a
suitable support on one side of frame A be-

low the driving-pulleys on the rolls thereof.

The upper end of this rod is bifurcated, as
shown, and in the sides of this bifurcated

portion are formed proper bearings for a

shaft, w, as shown, and on this shaft are

mounted two pulleys, X «, of unequal diame-

ters, one of which may be keyed on the shaft,

if desired, or both left free to turn thereon. -

The arm W stands 1n such position that its
pulleys X and x rest against the belts V and
v. The belt V runs to the nearest roll, and by
pivoting arm W to the main frame on the

same side as the belt v before its pulley X

can be brought to bear upon belt V pulley

x has engaged and taken up the slack in

belt v, as shown. The relative sizes of the
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pulleys X z are such that when arm W is
sufficiently moved inward to cause pulley
r to take up the slack of belt v the pulley

X will impinge against belt V, and any fur- |

ther movement of arm W will similarly af-
fect both belts and tension them equally and
simultaneously, so that the regulation of both
belts is effected by one device.
that in order to tighten the belt V its loose
or slack side must pass by the line of the
tight side of the belt v.
imperative that the pulley for belt ¥ must be
smaller than that for belt V, or it would pre-
vent the tensioning of belt V. It is also de-
sired sometimes to employ pulleys of une-
qual size on the slow rolls or for their driv-
ing-pulleys on the counter-shaft.- In this case
the belts are not only of unequal length, but
also travel at different speeds, and a single
pulley would be inoperative,so that it is nec-
essary that the pulleys be of unequal diame-
ters and also independent of each other. By
having the pulleys of unequal diameters a
more even and uniform tension of the belts
can be attained.

The means for regulating and adjusting

the position of arm W is as follows:

Y designates a rod extending from arm W
to and through a bracket on the main frame,
having a hand-wheel nut, Y’,on its threaded
end outside the hracket, by which the posi-
_ The inner
threaded end of rod Y connects with arm W
by means of a nut, w, journaled in the sides
of a slot formed in the arm, similarly to the

nut J and its connections to rod I in the roll-

adjusting mechanisms.

7. designates an arm similar to arm Y In
all respects except that it bears but one pul-
ley, z, and is situated on the opposite side
and end of the mill from arm W, being con-
trolled by a rod, Y% and its connections, as
deseribed. The pulley z of arm Z impinges
against belt U and regulates the tension of
the same, as 18 evident. |

Having described my invention, I claim—

1. In a roller-mill, the combination of the
rigid roll and the
swinging arms supporting the yielding roll,
the springs controlling said arms mounted on
swinging supports, the transverse shaft G,
journaled in the main frame below and pai-
allel with the yielding roll and having cams
formed on its ends upon which the swinging
arms are supported, and the lever to oseill-
late the shaft and thereby shift both arms si-
multaneously to throw the yielding roll away

from the rigid roll without disturbing the

alienment of the rolls or the tension of the
controlling-springs, and mechanism for hold-
ing the yielding roll up to the rigid roll when
in &)perative position, substantially as specl-
fied. |

9. In a four-roller mill, the combination of
the rigid rolls with the yielding rolls, the

swinging arms supporting the latter, the ad-
justable springs controlling sald arms mount- |

It is obvious

Consequently it 1s

yvielding roll, with the |

ed on swinging supports, the two shafts G G,
journaled in the main frame below the yield-
ing roll, having cams ¢
which said arms are mounted, the series of
connected levers for simultaneously oscillat-
ing shafts G G,to adjust the yvielding rolls
to or from the rigid rolls without disturbing
the tension of the springs, and mechanism
for holding the yielding rolls up to the rigid
rollswhen in operation, substantially as specl-
fied. | | | -

3. In a four-roller mill, the combinafion of
a counter-shaft journaled in the main frame

and receiving motion from the main driving-

belt at one side of the machine, pulleys on
the other end of said shaft at the opposite side
of the machine, pulleys on the shafts of two
of the rolls, and belts of unequal length di-
verging from the pulleys on said counter-shatt
to said other pulleys, with a tightening device
mounted on the main frame, having two pul-
levs of munequal diameters adapted to be
bronght, respectively and simultaneously,
against the slack sides of said driving-belts,
all substantially as and for the purpose speci-

fied.
4. In a roller-mill,-the combination of the

crushing-rolls and the main frame provided
with vertical guides and horizontal brackets

p on the inner faces of its sides with a rect-

angular frame, Q, carrying suitable roll-clean-
ing devices and having lugs ¢ on 1ig ends
moving in the guides on the main frame, the

springs loosely supporting the frame, and

the bolts P2, carrying the springs, whereby
the frame can be adjusted, all constructed and
arranged to operate substantially in the man-
ner and for the purpose described.

5. In a roller-mill, the combination of the
rigid rolls, the yielding rolls, the upright mov-
able arms T, bearing the yielding rolls, the
springs engaging said arms mounted on sSWing-
ing supports, the transverse shaits G G, jour-
naled in the main frame bhelow the yielding

| rolls, having cams g on their ends, forming

the pivotal supports of said arms, and the
connected levers for oscillating said shafts
simultaneously to ghift arms F and throw the
vielding rolls into or out of orinding position
without disturbing the adjustment of the con-
trolling-springs, with the screw-rods and their
adjusting-nuts engaging arms ¥ and projec-
tions of the main frame for regulating the

“grinding adjustmentof the rolls, substantially

as specified.

6. In a roller-mill, the combination of the
rigid and yielding rolls and the independent
movable arms F with the vertically-adjustable
pillow-blocks mounted on arms F, forming
the journal-bearings of the yielding rolls, the
springs L, for regulating the adjustment of
the arms F, mounted on swinging supports,
the transverse shafts G G, having on their
ends cams ¢, forming the pivotal supports of
arms I, and the connected levers to oscillate

said shaft to simultaneously shift the arms K

to throw the yielding rolls into or out of grind-

on thelr ends, upon 7o
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ing position without disturbing the tension ot

the springs, all constructed and arranged sub-
stantially in the manner and f01 the purpose
described.

7. The combination of the swinging
I, carrying the yielding rolls, the :Ldjust&ble
swinging screw-rods I, and ad;;ustdble nuts
and 'Sp]"ill os L thereon controllin
regulating the grinding operation of the rolls,
with the fransverse shafts G, having cams ¢
on their ends, upon which arms Iff are mounted,
and the levers for oscillating said shafts f0

shift arms F without disturbin o the tension

of springs L, all constructed and arranged
substantially as and {for the purpose de-
sceribed.

8. The combination of the adjustable angu-
lar arms I and the rod I and its nuts and

springs for regulating and adjusting the arms,
substantially as described, with the angular
pillow-blocks E, mounted on said arms, the
adjusting-bolts 1 and retaining-bolts e for
said pillow-blocks, and the rolls ‘mounted on
the pillow -blocks, all constructed and ar-

ranged to operate substantially in the man-

ner as and for the purpose described.

9. The combination of the roll-supporting
pivoted swinging arms I If; having outstand-
ing slotted pieces I I, with the journal-nuts
mounted on the main frame, the threaded
rods I I, adjustably engaged at thelr lower
ends in sald nuts and playing freely through
openings 1n pileces II I, the adjusting-nuts

and jam-nuts on rods I above pieces I, and

the springs L and nuts 1. on said rods be-
tween nuts J and pieces I, whereby the arms

I can be adjusted without disturbing the

springs, all constructed and arranged to op-
erate substantially in the manner and for the
purpose deseribed.

10. In a four-roller mill, the combination ot
the rigid roll, the pivoted swinging arms I,
having each an outstanding piece, 11, the pil-
low-blocks K and the yielding roll mounted

in said blocks, and the shaft (x, Journaled in
the main frame below the yielding roll and
having cams g g on its ends, forming the piv-

o arms I for

401,243

otal supports of arms F, with the rods I,
springs L, and nuts L’ thereon and the jour-
nal-nuts JJ,K,and K’, engaging pleceI—I where-

| by the arms F can be ad,]usted without dis-
arms .

turbing the springs, substantially as and for
the purpose spectfied.

- 11. In a roller-mill, the combination of the
tast rolls having equrﬂ-smed pulleys on their
shafts at one mde of the mill and the slow
rolls having equal-sized pulleys on their shafts
at the oppomte side of the mill with the coun-
ter-shaft having pulleys on its opposite ends
driven by the main belt, that also drives the
fast rolls, and driving the slow rolls by differ-

ent belts of unequal lenﬂth and a belt-tight-

ener-composed of a bifurcated bracket piv-

oted on the main frame and carrying two.

pulleys on one shaft adapted to simulta-
neously tension these belts, and suitable ten-
sion devices for the main belt, substantially
as and for the purpose speelﬁed

- 12. The combination, in a four-roller mill

having fast and slow rolls and a counter-
shaft, T having single pulley ¢ at one end
and donble pulleys T 7 at the other, of the

55

6o

main belt U, driving the fast rolls and coun- -

ter-shaft at one side of the mill, and the belts
V v, driving the slow rolls from pulleys TV T"

“at the opposite side of the mill, with the belt-
tightening devices for belts V v, consisting
of an arm, W, pivoted to the main frame and
operated by an adgustal)le horizontal screw-
‘rod, Y, and bearing in its upper bifurcated
end the large pulley X and small pulley «,

mounted upon the same shaft, engaging, re-
spectively, the belts'V v, and the similar arm
Z, bearing one pulley and its operating de-
vices for twhtemnn‘ belt U, all substantially
as and for the purpose described.

In testimony that I c¢laim the foregoing as

my own I affix my signature In presence of

two witnesses.

ITEMAN A. BARNARD.

Witnesses:
J. S. LEAS,
CHAS. S. KERNS.
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