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To all whom it may concerm:

Be it known that I, ROBERT MORRELL, a
citizen of the United St%tes, residing at Sum-
mit, in the county of Union and State of New
Jersey, have invented new and useiul Im-
provements in Grinding-Mills, of which the
following is a specification.

My invention relates to grinding-mills, 1in
which a series of pairs of grinding-rolls for
treating the grain by successive reductions
are used alternately with a series of concave
sereens, having revolving brushes and fans to
run the chop through successively to each re-
duction for separating the fine material from
that which requires further reductior; and it
consists, essentially, of a plan of construetion
in which mills of four or five “*break?’’ capaci-
ty—that is, having four or five pairs of rolls
and the complement of sereens therefor, which
is the preferred arrangement in the trade, be-
cause these numbers of breaks and separators
oive much the best results pr |
comprised in a single machine, of which the
height will be within the limits of the usnal
height between the floors of ordinary mill-
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buildings, without material inerease of longi-

tundinal dimensions, for greater simplicity of
construction and sectting up, and particularly
for greater convenience of the miller, besides
the adv antages of having the mill wholly con-
tained in one story or on one floor as compared

with the nresent construction of these mills of
like capaeity, which extend through one iloor

tothe height of two stories of the 1)1111(1111_.:, and

sometimes more, 1n which form the necessary

frequent inspections of the working of each
pair of rolls and attentions to the bearings
and the like require constant laborious c¢limb-
ing up and down, whereas by the 1mproved
construection which I propose the attendance
may be almost wholly given from the floor on
which the mill stands, the ciimbing of stairs
being at the most limited to say three or four
steps.

My invention also consists of an improved
contrivance of the exhaust apparatus for draw-
ing off the fine dust from the chop, and also of
a simpler contrivance of the driving-gear for
the rolls than is required in the mills as now
constructed, all as hercinafter fully described
and claimed, reference being made to the ac-
companying drawings, i which-—

Ifigure 1 18 a stde clevation of my 1mproved
mill with the casing removed and portions of
some of the parts broken out, also with some
of the parts in section. Fig. 21s an end ele-
vation with some parts in section.

In a case, «, of about nine or ten feet high,
a little greater length, and the usual width, I
arrange the first pair of break-rolls, b, in the
upper corner of one end, under the usual feed-
hopper, ¢, and 1ts roll d, and directly under
sald rolls I arrange the first concave sereen, e,
with its fan f, and brushes ¢, for brushing the
fine flour through the screen and discharging
the coarse chop down the chute 4 to the next
pair of break-rolls, ¢, which, together with the
sereen 4 and fan L thelefor I arrange below
and a little to one side of ‘[h(l first screen, as
they are now arranged in the mills of {his
kind as at present eonstructed, except that in
my plan the screens all turn the same way,
while 1n the present mills the sereen 9 and fan
k are adjusted for the revolving of the fan in
the opposite direction to that of fan f, to dis-
charge 1nto the next pair of rolls, located un-

der sereen ¢, and the whole series of rolls and

screens 18 continued vertieally in this zigzag
form, the height being, as above stated, equal
to-or greater than two stories of the building.

In some cases the sereens have been placed in

a direct line, one below another, with the rolls
located 1n about the same relations as rolls ¢
are to scrcen ¢, with all the fans turning in the
samedirection; but thisrequiresgreater herght
than the zigzag arrangement. Now, as two
pairs of rolls and the sereens therefor, with
the feed mechanism above and the conveyer {
below, can be well and conveniently bestowed
between two floors, with economy of space and
without any part being out of reach of the
miller on a stand of two or three steps or so,
L construct the mill 1n two of these inclined
‘anges of rolls and sereens, located side by

s1de 1n a case having corresponding longitudi-

nal extension, and I locate the third pair of
rolls, m, in the upper part and near about the
middle of the case, and provide an elevator, #,
1n suitabie relation with sereen 5 and fan %, to
recelve the chop from them, and deliver it to
rolls m, under which 1 al*rfmfre the secreen o
and fan p, belonging to them, Wlth the fourth
pair of IOHS_, q, and the Seleen s and fan ¢ for
them below and 11 the same inclination as the
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first range, with the fifth pair of rolls » below

‘screen s, with which the final reduction is ef-

fected, and from which the fine flour discharges
1into the conveyer {along with that from all the
screens to be conveyed to such other dressing-

machines as may be employed. Thus it will
be seen that with the employment of but a

single elevator of simple form and small size

-1 am enabled to bring these elements into

to

much more desirable and convenient form,
both for space and attendance, than they are
now arranged, and, besides, I effect consider-

- able simplification of construction as to the

L5

internal arrangement of partitions and ch utes,

also as to the arrangement of the exhaust ap-

paratus for drawing off the particles of light
matter from the chop, and also as to the ar-
rangement of the driving-belt for working the

- rolls, as follows:

20

Under the screens the space is all free for
the fine flour forced through them to fall di-
rectly into the conveyer 7 without any chutes,

- except it may be preferred toemploy the chutes
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w between the two screens of each range to
prevent any of the flour from the upperscreen
lodging on the lower one; but these may not

be required. Ifor the rest the chutes 7, to-

gether with the screens and the rolls and the
partition x, back of the elevator, prevent the

~escape of the chop into the flour-space below,

and for drawing off the light matters from the
chop by the suction-fan y the arrangement of
the rolls and the form of the case enable the
arrangement of a vertical air-tank, 2z, from di-
rectly over each pair of the rolls to the top of
the case,where they connect with a horizontal
trunk, ¢, extending along one side of the top
of the case to said fan, so as to pass the eleva-

tor-cup 0’ at one end, in consequence of which

I make the vertical tanksz with the slant rep-
resented in I'ig. 2; Lbut they may extend in

full breadth to the top of the case, if preferred,

and the one over the rolls m, located near the
top of the case, may extend up through the top
of the case for the requisiie vertical dimen-
sions that is prevented below the top of the
case by the height of said rolls. |
For the driving-gear of the rolls the belt ¢,
from the driving-pulley ¢, located near the
top of the end of the case where the first pair
of rolls, b, are, is made to drive all the rolls
without any idlers by passing first around the
pulley of one of rolls m, thence back around
the pulley of one of rolls b, thence around
the pulley of one of rolls ¢, thence around
the pulley of one of rolls ¢, thence around the

~pulley of one of the last pair of rolls %, and

thence back onto the driving-pulley, thrssav-
Ing the cost, wear, and attention of idlers or
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duplicate driving-gear that have to be em- 60
ployed in the single vertical range arrange-
ment. | |

The rolls of each pair are geared together
in the usual manner for turning one by the

other, and are differently speeded. The fans
may be belted separately to the rolls, as indi-

cated, or be otherwise geared, as preferred.
In my improved mill the rotating portion
of the separators may consist of brushes and
fans, as herein shown, or be otherwise con-
structed, and I am not limited by any particu-
lar construction of the same.. -
What I claim, and desire to secure by Let-
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ters Patent, is—

1. In a grinding-mill consisting of a series 75
of grinding-rolls and separators in the alter-
nate arrangement described, the said series of
rolls and separators arranged in two inclined
ranges located side by side,in combination with
an elevator intermediately arranged there- 8)
with, substantially as deseribed. =

2. In a grinding-mill consisting of a series
of grinding-rolls and separators in the alter-
nate arrangement described, the said series of
rolls and separators arranged in two inclined 85

rangeslocated side by side,in combination with
an elevator intermediately arranged there-

with, the partition z,and the chutes &, substan-
tially as deseribed. .

3. In a grinding-mill consisting of a series go
of grinding-rolls and separators in the alter-
nate arrangement described, the said series of
rolls and separators arranged in two inclined

rangeslocated side by side,in combination with

an elevator intermediately arranged there- gs
with, the partition 2, chutes %, and the verti-
cal air-trunks extending up from above the

rolls to the top of the case, substantially as

described.

4. In a grinding-mill consisting of a series
of grinding-rolls and separators in the alter-
nate arrangement described, the combination
of the said rolls and separators arranged in
two Inclined ranges located side by side, the
driving-pulley, the belt running directly from
one set of rolls to another of the two ranges
alternately throughout the wholeseries, where-
by one of the rolls of each pair is driven, and
connecting-gearing whereby the other roll of
each pair is driven, substantially as deseribed. 110

In witness whereof I have hereunto signed
my name in the presence of two subsecribing
witnesses. | |
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ROBERT MORRELL.

Witnesses: | |
W. J. MORGAN,
S. H. MORGAN.
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