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- vertical transverse sectional view,showing the
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SPECIFICATION forming part of Letters Patent No, 254,_974, dated M__arch 14, 1882,
| | | A[}plicatimi filed July 15, llESl.l (Nomodel,) | - |

To all whom it may concern :

Be it known that I, JERU HOLLINGSWORTH,
county, and State of New o OTK,
have invented certain Improvemeuts in Ma-
chines for Reduncing Grain or other Sub-
stances, of which the foliowing is a specifica-
tion., | - B
This invention is more particularly designed

- for the manufacture of flour; but it may also
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be employed for reducing orcomminuting ma-

terials other than grain, and its object is to

provide a simple and efficient means of reduc-
Ing or comminnting the material to the requi-

site degree of fineness without subjecting the

same to a grinding and scouring action, such,

for example, as oceurs in the operation of or--

dinary mill-stones, a further object of the said

- 1nvention being tosecure areducing action np-

20

on the material of equal or greater efficiency
than that obtained by the useof grinding-roll-
erswith differential motion and at a much less
expense in the manufacture of the apparatus,

~and in the replacement of its essential parts

o as the same may from time to time become
25

worn and require to be renewed, repaired, or

- newly adjusted.
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The invention comprises certain novel com-

~ binations of parts hereinafter more -Dar:'tfi.éﬁf.ﬂ
- larly set forth-and specified.

- Figure 1 is a vertical transverse sectional

view of an apparatus embracing my-said in-

vention., Ifig. 2 is a vertical sectitnal view,

taken in the line z zof Fig.1. TFig.3isa plan
view with the top plate and hopper removed,
and Ifigs. 4, 5, 6, 7, and 8 show certain modi-

- fications in the structure of some of the ele-

ments of my said invention, - Fig. 9 is a rear

‘view of the apparatus, as represented in Fig.

1,with the adjacent partof the casingremoved
to show the internal parts; and Fig. 10 is a

opposite side of the said apparatus in a plane
parallel with bat slightly within the adjacent

- partsof the casing thereof. ~ _
- A 1s a shaft, upon which is placed a grind-

ing orreducing roller, B,thelatter composed of

~ cylindrical sections C/ and D/, two or more of
- the said cylindrical sections being placed upon
. the said shaft A. These sections maybe made

of stone or iron or of any other suitable mate-

~rial,or one of the sections may be made of one

material and the other or others of a different
material. Inany case,however,the circumfer-
ential or comminuting surfacesof these several

sections have their own peculiar surface, dif-

ferent in character from the corresponding sur-

faces of the other sections. Thus, for example,

| the section €/ will have a surface of a charac-
ter adapted to a coarse or rough crushing of

the grain or other substance whensub

jected to

‘the action of the said section, whereas the
next adjacent section, D/, will have a surface

of a character adapted to still further reduce

55
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the comminuted material formed by theaction. '

on the grain orother sabstance of the compar-

atively coarse or rough surface of the preced-
ing section, C’/,and so on with reference toany

additional sections that may be employed.
The roller,composed of the cylindrical sections

‘aforesaid, is attached to the shaft A to rotate

therewith, and the said shaft is supported in
suitable bearings, @, provided in the frame-

work of the apparatus, the said shaft prefer.gi-
bly receiving motion from the belt A’ on pul-.
ley A", provided npon the end of the shaft A.

Below and in front of the roller B, and more

clearly represented in Fig. 1, are placed a se-
‘ries of supporting-beams, D, the said beams

corresponding in number and position to the
sections of the roller B aforesaid, each of the
beams D having its lower end formed with a
step, ¢/, which fits upon a substantially circu-
lar or cylindrical bearing, b, fixed to the bot-

tom of the frame of the apparatus, to provide

a pivotal supportforthe lower end of the beam,

and upon or around which the said beam may

be moved toward or from the roller B.
The distance of eaclh beam D from the roller

75
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Bisregulated as follows: A screw-bolt, ¢, pro-

vided with a suitable cross-handle or hand-
wheel, 0’, by which it may be turned, is passed

through a nut providedin the frame of the ap-

9¢

paratus, and extends through a slot in theup-

per part of the beam D, the said screw ¢ hav-

Ingat its inner extremity a head, ¢/, which rests
against the inner surface of the beam D, to

form a stop, which limitsthe inward movement
of the beam toward tbe roller B, so that by

turning the screw ¢ the end of the movement

of the beam D toward the roller B may be reg-

ulated to any desired extent. Upon the back

of the beam D is a spring, d, against which

95
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bears the inner end of a screw , ¢, which, like

the scretv ¢, works through a suitable nut in
the frameoftheapparatus,andis pronded with
a cross-handle or band-wheel, ¢/, by which it
may be turned. By turning the screw ¢ to1n-
crease or diminish the tension of the spring d
the beam D may be forced to the limit of its
inward movement with any desired degree of
pressure, the object of this being, as will here-
Inafter appear, to hold the beds E in due re-
lation with the roller B and yet permit the
sald beds K to recede when the pressure of the
grain between theroller B and the bed E may
exceed a cerftain limit., The beds K are fitted
into and upon the beams D at the sides there-

of adjacent to the roller B, the beds being

thewselves preferably made of a dovetailed
form, as indicated in Fig. 1, and placed in cor-
responding seats formed 1n the beams D, and
there retained by suitable screws, f, as indi-
cated 1o Ifig. 1. The outer faces of the beds
I constitute grinding or reducing surfaces,
which act in conjunction with the correspond-

- Ing surfaces of the section of the roller B, there

25

being, of course,one beam, D, and consequently

~one bed, I, opposite to and coincident with

each of ‘the sections of the roller B, and each

- of the said beds baving its outer or reducing
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surface made of a degree of ronghness differ-

ing - from that of the other beds, but corre-

sponding with the reduacing-surface of the sec-
tion opposite it of the roller B—thus, for ex-
ample, the bed E opposite to and comcldent
with the section C’ should have a coarse or

comparatively-rough surface adapted to break

the grain or subst&nce to be ground into
fragments of smaller size, while the bed I, op-

posite the section DY, should have one a,dftpted
to reduce these fragments to a still smaller
degree of division or comminution, and so on
through each one of the Leds embracecl 1n the
series. These beds, like the sections of the
roller B, may be made of metal or artificial or
natural stone, or one section mmay be made of
one material and the other or others of other
material, Iun like manner the outer or redaoc-
ing surface of the Leds may be stone or metal,
corrugated or smooth, and may be either flat,
as represented in Iig. 4, or convex, as repre-

sented in Ifig. b, or sllghtly concave, but not
concentric w1th the roller-surface, as repre-
sented in IFig.6; butin any case the reducing-

surface will be substantia]ly tangential to the
circumierence of the roller B. The convex
form shown in IYig. 5, departing from the tan-
oent in one direction, while the concave form
represented in Ifig. 6 departs from the tangent

- 1n the opposite direction, but both in their

60
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modus operandt approaching, to a greater or
less degree, the operation of the flat face or re-
ducing - surface, represented in Fig. 4, and
shown applied in position tangentially to the
roller B in Fig. 1.

Over the roller B is placed a hopper com-

posed of compartments I ¥/, &e., one compart-

ment over each section of the roller B. Hori-

24,974

| zontally through the throatsor outlet-openings

of these compartments I I 1s placed a small
feed-roller, 3, the shaft of which works in suit-
able bearings provided in the frame of the ap-
paratus, and is rotated in the sawme direction
as the roller B by means of a band, H, ex-
tending from the pulley I on the shaft of the
roller G to the pulley A on the shaft A’ of the
roller B. |

Placed behind the roller B is a brush or
scraper, J, which may be braced against the

75

roller by a set-screw, K, working through a nut

In the frame of the apparatus or any equiva-
lent device for cleaning the roller.

The requisite degree of roughnessisgiven to
each of the sections of the roller B, and also to
the reducing-surface of each of the beds L,
elther by using stone having the proper coarse-
ness oftagrade, or, preferably, when the said

parts are made of metal, by corrugating the
The

sald reducing-surtaces of the said parts,
corrngations may, if desired, be longitudinal
upon each of the sections of the roller B, and
those upon each of the beds I may correspond
1n direction to those upon the sections of the
rolier aforesaid. Itispreferred, however, that
the corrngaticns upon each of the scctmn of
the roller should be diagonal, asshown in Fig.

80
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7, and that in like manner tlm corrngations of ggs

the beds It should be made oblxque as indi-
cated in Fig. 8, in order that a more efficient
and rapid reducing action may be exerted upon

the grain or other material saubjected to the

conjoined operation of the sections of the roller
B and the beds E.

Placedinfrontof the upper part of the beams
D is a shaft, g, upon which is placed a long
eccentrie, or, in lien thereof, a series of eccen-
trics, A, bearing against the front of the said
beams D, so that when it is desired that beds
shall be quickly brounght away from their nor-
mal proximity to the roller B the turning of
eccentric i, which may be accomplished by a
crank, 7, on one end of its shaft, will force back-
ward the upper ends of the beams D, and there-
by caunse the beds E to recede from the roller
B. The shaft ¢ has its bearings, of course, on
the {rame of the apparatus.

In the operation of the machine the grain or
other material to be reduced is thrown into the
first compartment, If, of the hopper, and by the
rotation of the feed-roller  receives a diree-

tion which causes it to fall as nearly as may

be toward the point of conjunction of the bed
I and the section O’ below, this being further
provided for by a curtain or partition, L which
extends from the back part of the throat of the
hopper downward in front of the roller B, as
represented in Ifig. 1. The reducing-surface
of the bed Ii being substantially tangential in-

-stead of concentric to the cylmdrlcal 1eduung

surface of the section (', the grain or other
material passing between the two is crushed
and reduced by the pressure of the comparas-

100
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tively-rough sarface of the section C’ upon the

| comparatively-roughandsubstantially-flatsor-



13 d
- of the roller B and the second one of

- L, which said second section and bed, having
areducing-surface of finer character than those

face of the bed E, aud is thereby rapidly and }

251,974

~effectually brought to a comminuted condition

with practically no abrasion, the result and |

- product being composed of fragments much

IO

smaller in size than the original material, but

larger than the size of the ultimate product de-
sired, saving and excepting

_ a portion which,
being brought in the first instance to the re-
quisite degree of fineness, passes downward

‘throngh the sieve M, below the roller B, into
any suitable receptacle placed to receive it.

The more coarsely comminuted material is then

taken out by any suitable means and thrown
into the compartment ¥/ of the hopper, through

which it falls between the second section, D/,
the beds,

. preceding, will further reduace the material,

20.

~quired degree of fineness; but where the de-

bringing the same in some cases to the re-

gree of fineness is more than can be obtained

RET

by the use of the two sections ¢’ D’ of the
roller B and their corresponding beds B, any

number of sections of the said roller having
- surfaces of different character and gradunally

~ progressing from coarse to fine may be em-

30

ployed, the number of sections which may be
used in the roller B and the number ot the cor-
responding beds which may be used belng

practically without limit.

When the beds E (which I term “resisting.

beds,” inasmuch as they hold the grain or ar-

ticle to be ground in proper relation with the
sections of ‘the reducing or grinding roller B)
become worn they may be set up more closely

to the adjacent sections of the roller B by
‘means of the screws ¢ and ¢, and if broken or

| '46

worn out may be readily replaced by detaching |

the old from the beams D and inserting new

~ones in their places.

I
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1t is of course to be tinderstood that each of |
the beds I will receive its own separate ad-
justment with reference to the adjacent and

coincident section of the roller B. ~ Any flour
material which might otherwise adhere to the
roller B or any of the sections thereof is swept

off by the brush or scraper J, it being borne

in mind that the beds are not to be brought
into actual contact with the reducing-surfaces
of the sections of the roller B, but: are to be
brought extremely close thereto. As an illus-

‘tration, butnotasapositiveinstraction, I would

say that the thickness of any ordinary sheet of
tissue-paper represents substantially the dis-
tance that should be maintained between the

- reducing-surfaces of the beds E and the corre-
_Spondingand coincidentsurfaces of the sections

"-60

- of the roller B—that is to say, the surfaces

should not be allowed to approach each other

- more closely under any circumstances than just
‘above indicated, but the distance should be

made greater in proportion as a coarse granu-
lationof the grainor

__ materialisdesired. Thus,
forexample, if the average size of the granules
- to which the grain or material is to be reduced |

character, all substantiall

of an inch, each roller and its adjacent bed be-

ing arranged with a space between them corre- .
-sponding to the degree of comminution which
said roller and bed are designed to effect upon-.
‘the grain or other material to be reduced.

Itisof coursetobeunderstood thatthe spring
ehind each bed is of sufficient tension and is

9 -

/is intended to be, say, one-sixteenth of an inch
‘In diameter, then the distance between the sur-
faces above mentioned shounld be one-sixteenth

70

/5

0 applied as to hold the bed in the required

position and at the requisite distance from its
adjacent roller during the normal operation of

reducing the material passed between the said

bed and roller, and yet be capable of yielding
when a foreign substance of greater hardness
or of unusual size finds its way between the
bed and the rolier, thereby preventing injary
to the said parts. |

When it is only desired that the machine
shall sabject the grain or other substance to a
single reducing operation one reducing-roller,
beam, and resisting-bed, spring, tension-regu-
lating screw, and adjustable stop-bolt may be
combined for this purpose, the roll and resist-

ing-bed being of suitable length and the rela-

tion of the parts being such as is indicated in
Fig. 1.
be retained to secure the most advantageous
operation of the apparatus. |

What I claim as my invention is—

1. The combination, in a mill for reducing

80
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In such cases the apron L should still

95

grain or other substances, of a reducing-roll,

abeam, D, carrying a resisting-bed, E, a sprin g,
d, & tension-regulating screw, e, and an adjust-
able stop-bolt, all substantially as and for the
purpose herein set forth, - o |

2. The combination, in a mill for reducing

grain or other substances, of a reducing-roll,

abeam, D, carrying a resisting-bed, B, asprin o,
d, a tension-regulating screw, ¢, an adjustable
stop-bolt, and an apron, L, for directing the

grain or other substance between the bed E

and the reducing-roll, all substantially as and
for the purpose herein set forth, '
3. The combination, in a mill for reducing
grainand othersubstances, of the series of sup-
porting-beams D, pivoted at their lower ends
and adjustable at their upper ends, the stop

bolts or screws ¢, arranged to limit the inward.

movement of the beams D, the serias of resist-

100
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ing-beds E, supported by tbe said beams, and

the reducing-roller composed of parts or seec-
tions having surfaces of substantially-differ-
ent character, all sabstantially as and for the
purpose herein set forth. AR
4. The combination, in a mill for reducing

120

grain or other substances, of the series of sup- °

porting-beams D, carrying the series of resist-
ing-beds H, the springs d, tension-regulating

[25

screws e, stop bolts or screws ¢, and a redue-

ing-roll composed of two or more parts or sec-
tions having surfaces of substantially-different
y as and for the pur-

pose herein set forth,

30

5. The combination, in a mill for reducing
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orain or other substances, of a cam or equiva- | reducing-roller, all substantially as and for the

lent actuating device with the pivoted sup- | purpose herein set forth. o

porting-beams D, carrying the series of resist- - _

ing-beds I, a reducing-roller composed of parts - - JEHU HOLLINGSWORTH.
¢ orsections havingsurfacesof substantially-dif- Witnesses:

ferent character, and the springs for holding | =~ DANFORTH BECKER,

the beams D and resisting-beds E toward the THOMAS K. CROSSMAN.
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