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To all whom it may concern:

Be it known that I, HEZEKIAH K. LONG, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Clay-Grinding
Mills; and I do hereby declare that the follow-

 ing isa full,clear,and exact description there-
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of, reference being had to the accompanying
drawings and thefigures of reference marked
thereon. |
Heretofore clay-mills have been constructed
consisting of a pair of horizontal rolls geared
together in such manner as that their upper
surfaces revolve toward each other,and these
rolls are provided with a hopper into which

the crude clay is thrown, to be caught by the

rolls and ground in its passage between them,
being discharged on the under side of the
rolls into a trough or receptacle placed be-
neath them for that purpose. In such con-
struction of clay-mills great trouble has been
experienced in properly feeding the rolls, by
reason of the clay adhering to the sides of the
hopper and failing at times to sink within
the grip of the rolls, and to overcome that
difficulty the workmen are often compelled to
force the clay downward into the bite of the
rolls by means of shovels or other tools, and
oftentimes in so doing the shovel or other 1m-
plement used is caught by the rolls, drawn
through, and completely destroyed. Another
disadvantage arises from the fact that the
clay in passing between the rolls is laminated
or drawn out into the form of a long broad
sheet, comparatively glazed on both sides,
and falls into the receptacle beneath in an
irregular series of laminated folds, and in
that condition taken from the mill and molded
into brick, producing an article havingirregu-
lar stratification, instead of being, asit should,
perfectlyamorphous or homogeneous through-
out.

My invention consists, in combination with
the grinding-rolls of a clay-mill, of a means or
mechanical device whereby the clay is agi-
tated and fed from the hopper and forced be-
tween the rolls by a positive mechanical ac-
tion of the machine. ;

My invention also comprises a means where-
by the broad sheet of clay as it comes from
the rolls is caught, ground, and thoroughly

| to adjacent sides of a pair of reciprocating

horizontal bars supported in suitable bear-
ings beneath the rolls, each bar having a re-
ciprocating rectilinear movement alternately
in opposite directions, whereby the fingers on
one bar are constantly passing between the

of clay as it emerges ifrom the rolls is torn
into fine fragmentary pieces and thoroughly
mixed. |
My invention also comprises a means where-
by the clay atter being acted upon by said
fingers is received, carried forward, and dis-
charged from the machine by an endless screw
or spiral rotary conveyer, all of said parts be-
ing so geared to the rolls as to work with dif-
ferent degrees of speed and in unison there-
with, whereby the clay is carried from the
hopper to and between the grinding-rolls,
seized, and thoroughly mixed on its issuance

fingers of the opposite bar, so that the sheet
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therefrom, and subsequently conveyed intoa

trough or chute leading from the machine.

To enable others skilled in the art to thor-

oughly understand and put in practice my
invention, I will proceed to describe it by
reference to the accompanying drawings,

wherein—

Figure 1 represents an end view or rear
elevation of my improved clay-mill. Fig. 2
is an end elevation of the opposite end. Fig.
3 is a transverse vertical section of the same
through the center of the machine. Fig. 4
is a longitudinal vertical section of the sane:
Fig. 5 is a top view of the entire mill. Fig.
6 is an enlarged face view of one of the re-
ciprocating bars provided with projecting
teeth or fingers. FKig. 7 18 a top view of both
of said fingered bars arranged in proper rela-
tive position and each attached to its respect-
ive erank or eccentric.
horizontal cylindrical bar or rock-shaft pro-
vided with projecting fingers arranged within
the hopper on a line between and parallel
with the rolls. |
- To construct my improved clay-mill, I pre-
pare a substantial frame 1, provided on oppo-

‘site ends thereof with suitable bearings 2, in

which rest the journals 3 of two horizontal
metallic rolls 4 of suitable length and diame-
ter, which rolls4 are geared together by means
of toothed wheels 5, so that their upper con-

mixed by means of a seriesof fingers attached | verging surfaces shall revolve toward each

Kig. § represents a
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o other.

- each end of the 5]1_:01)1)01‘: |
. provided with th
‘therein and proj
tant points : alon
rows oscillate in a horizontal plane .and the
third row in a vertical plane, or toward the |
point of separation between the rolls.
15 end of this rock-shaft 7
. tance outside of the .hopp-el 6, and 18 fitted
owithaprojeeting arm 9, rigidly secured thereto.
-~ To the extreme end of this arm 9 is attached
- alink 10, connecting the same to a wrist-pin
11, made f&%t to the hub 12 of oneof the gear-
W heels on the axis of one of the muslunmz
~ rolls, and so set with relation thereto as to act
with a-erank-like motion: and impart a par-
tial _1¢3m_1_ut10n_ first in one direction and theu |
the .other,
. requisite movement of the
. thereon to effectuate a stirring and fm*cmn i
~ downward toward the rolls of such clay as
- may be placed within the hopper.
site projecting ]mn nal of the roll is provided
~owith o pualley 13, whereby power may be ap-
. plied to the
~ of abeltorother means.
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ranged a rock-shaft 7

o 1ts surface.

to sald rock-shaft 7, producing ¢

same through theinstru mentality
Itseompanion roll at
the same end of the machine has attached
thereto alarge toothed wheel 14, meshing into
asmaller wheel 15 on the end of a4 P 0_]0(,1111#
shaft 16, that extends lengthwise of the ma-
chine, t]w opposite end of the shaft 16 being
‘L]SOlH ovided withamiter-wheel 17, theteeth of
which are adapted to mesh into a billlil&l" but
smaller wheel 15 on the end of a crank-shaft
19, arranged at right angles to the axis of the
rolls.  Thiscrank-shaft 1% issupported in suit-
able bearings 20, having between them two
cranks o arranged with respect to cach other
astowork in {'1pp(>%itﬂ directions. Connected
to mch crank 21 by means of a suitable voke

2 18 a llmlmntallv -arranged bar 23, extend-
ing underneath the rolls, 8o as to move par-
allel to each other, but at a little distance
apart, and the inner faces of these bars 2

are provided, respectively, with a series of -

fingers 25, or short projecting rods, the series
of Imﬂen on one bar being 80 mmnwul as to
PAsS 110011 between the Illl“‘elb of the Oppo-
site bar without tonching them. A rapid
rectilinear reciprocating ftc,tmn 1s imparted
to the bars 23 by means of the cranks 21
aforesaid, to which they are connected. The

large gear-wheel 14, on one of the rolls out-
stde of 1ts supporting-franie 1, also meshes
into a second or smaller wheel 26, and thisin
turn with a still smaller toothed wheel 27 on
the projecting end or shaft of a spiral con-
veyer 25, that has its rotation in a semicir-

Aboveandsloping downward between |
- these rolls 18- affixed and held stationary by
- suitable means a hopper 6 for the reception |
ot clay 1n 118 ¢rude or unworked condition as
‘1t comes from the bank.
centrally located within  this hopper 6 is ar- |
, having its bearings in
Thls rock-shaft is |

cular ‘trough 2
“reciprocating:

- Longitudinally and

ree rowsof fingers S, arranged
ceting therefrom at equidis- |
“I'wo of the | otherwiseplaced in the hopper.
the fingered rock-shaft thercin 1s such as to =~
agitate and foreibly feed the celay downward -
‘between the converging grinding-surfaces of
the large rolls, between which it is drawn:
“downward and delivered below them in the
form of an attenuated sheet that is received, -
dlisintegrated, and torn into fragments by the -0
‘action of the fingers: on the rapidly-recipro-
cating bars and delivered to the spiral serew:
~conveyer 1n the semicirculartrough beneath,
and from thence by the action of said con- =
veyer delivered into the inclined spoutas a0
conglomerate mass of finely-ground ¢lay sait- -
able for immediate moldl]w 1111{1 HIO fm m of
ﬁhllGls_ or other purposes.: - R
Having thus: (10501‘1bu1 my uwmnmn w]mL: SRR
-I claim 18— e
T'he oppo- |

One:
/ projects a short dis- |

%eve] al fingers

428,172

b ars 23,

, -1111‘11{3-1*110&1;11- the aforesaid
~which  semicireunlar
trough 29 is apon ab 1tc~ opposite end, and by
a downwar(]ly—11m1111ed projection: c,onstl.tutes |
~a spout 30 for delivery of the clay.: A
Operation: My improved dﬂy-nnll ]mmnm o
| be(,n constructed as described and connected
ib}’ a belt or other means toa Est(}am:-@ngin(}01'-; L
~other source of power, clay in its crude or
unpulverized condition 1s to be shoveled or

: -_;75;:555515
The actionof -
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1. Ina (,Ll}m]mll 111(3 (*ombmfumn wnh a

-pmr of grinding-rolls, of a hopper pu,}wdetl:
with a longitudinal rock-shaft therein and a
| series of fingers projecting outward from the -+
surface of said rock-shaft, so as-to engage the -

clay and by positive movement feed it to and
between the 1rolls, a projecting arm on one
end of said rock-shaft, and a link conneceting
the same to a crank-pin or wrist attached to
one of saud rolls, whereby a proper rocking
movenment of the shalt and fingers is brought
about during the action of the machine.

2. A pair of parallel grinding-rolls, & hop-
per arranged above them, and buma,ﬂl sald
rolls one or more rectilinear reciprocating
bars armed with projecting teeth, eranks for
operating saild reciprocating bars, and suit-
able gearing whereby they are connected to
the er uqhnw-mll% and receive action theres
from.

3. A palr of parallel grinding-rolls, a hop-
per arranged above the same, a rock-shaft
armed with projecting fingers within said
hopper, a pair ol reciprocating bars provided
with projecting fingers on theiradjacent faces
beneath the rolls, a trough and a spiral con-
veyor therein, the said several moving parts
being connected to the rolls by %mtablu aear-
ing 1}y which each part is given a requisite
de;;;lee of speed.

In testimony whercof I have hercunto sct,

my hand this 4th day of February, A. 1. 1890.
HEZEKIAITI E. LONG.
Witnesses:
A. C, JOHNSTON,
WM. METCHEN.
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