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UNITED STATES

Patent OFFICE.

JOHN M. PENDLETON, OF JAMESBURG, NEW JERSEY, ASSIGNOR TO THE
PENDLETON-TAPSCOTT COMPANY, OF NEW YORK, N. Y., A CORPORA-

TION OF NEW JERSEY.

CENTRIFUGAL GRINDING-MILL.

SPECIFICATION forming part of Letters Patent No. 706,102, dated August 5, 1902,
Application filed July 9, 1901, Serial No. 67,605, (o model.)

1o all whom it may corncern:

Be it known that I, JoEN H. PENDLETON,a
citizen of the United States, and a resident
of Jamesburg, in the connty of Middlesex and

5 State of New Jersey, haveinvented a new and
useful Improvement in Centrifugal Grinding-
Mills,of which the following is a specification.

A mill embodying this invention comprises

a mortar and grinding-balls therein, a central.

10 shaft which carries said mortar and which
may be termed the ‘“mortar-shaft,” twoother
shafts alined with each other and with the ad-
jacent ends of which the opposite ends of the
mortar-shaft are connected by a universal

15 joint and crank-like connection in such man-

ner as to keepit oblique to said alined shafts,.
which, being driven at different speeds in the

same direction, cause the mortar-shaft and

the mortar to rotate more or less slowly about

20 their own oblique axis while revolving more

or less rapidly around the axis of the alined.
I will describe a mill with reference.

shafts.
to the accompanying drawings and after-
ward point out its novelty in claims. .

25 Figure 1 is a vertical sectional view of the
mill; Fig. 2, a sectional view taken trans-

versely to Fig. 1 in the line 2 2 of the latter

figure; Fig. 3, a vertical sectional view, on a

larger scale, of parts of the mill imperfectly
30 represented in Fig. 1.

a b ¢ d e designate the parts of a framing
containing suitable bearings for three up-
right rotary shafts f g k. The shafts f g are
in line with each other,with a space between

35 them, the lower one beingrepresented assup-
ported in a step-bearing d on the bed-plate a
and working in a bearing in a bracket ¢, and
the upper one,q,as supported by and working
in a bearing in the bracket e. The shaft i

40 is represented as supported in a step-bearing
at 4 in the bed-plate and working in bearings
in the standard 0. _

4 is the grinding-mortar, fast on a shaft j,
with which it is concentrie, the said shaftj

45 being arranged in a position oblique to the
"~ common axis of the shafts /' ¢ and being re-
tained in such- position partly by a joint £,
which is flexiblein all directions, represented
as a gimbal, and which connects thelower end

of said shaft and the mortar with the upper 50
end of the shaft 7, and partly by having the
pivot or journal 5 on its upper end fitted toa
journal bearing or box [, carried by a rotary
disk m, which is affixed to the lower end of
the shaft g. This disk constitutes the rigid 55
arm of a crank, the other arm and wrist of
which are flexibly constituted by the oblique
mortar-shaft j and its journal 5 and the gim-
bal-joint . The mortar<contains any num-
ber of grinding-balls ¢ of any suitable mate- 6o
rial, as chilled iron or steel, and of any desir-

_able size and number, according to the nature

of the matter to be ground.

The upright shaft &, which is the driving-
shaft,is represented as furnished with a pul- 65
ley n for the reception of a driving-belt and
as carrying a larger-and a smaller spur-gear
o p, gearing, respectively, with smaller and
larger spur-gears 7 s on the shafts fand g, re-
spectively, so that by the rotation of h the 70
two shafts £ and g ave driven in the same di-
rection, but f is driven faster than g. By
this mounting of the mortar and this system
of gearing the oblique shaft j and the mortar
are carried around with the shaft fand caused 75

‘to revolve around the axis thereof, revolution

for revolution, and the mortar and its shaftj
are also caused to rotate about their own axis

at a speed depending upon the difference
in the speed of the shafts f and g. Thus 8o
if g makes nine revolutions. to ten of f the
shaft j and mortar will make one révolution
about their oblique axes. .

The mortar is represented as having an in-
ternally-coneave bottom 6 in order to bring 85
the center of the universal joint & as nearly
as possible in the center of the entire mass of
the mortar and its contents. Its sides 7 are
represented as cylindrical and without open-
ing. Its top or cover 8 hasa centralopening go
9 around its shaft for the reception-of the
material to be ground and for the entrance
of air, the said opening being large enough
for the entrance also of a rotating feeding-
spout u, which is carried by the crank-disk 95
m, the lower end or nozzle of the said spout
entering the lower part of said opening 9
and there being a lateral opening 29 in said
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spout opposite to the upper part of said open-
ing 9 for the entrance of air to the mortar.
This opening 29 is fitted with a sereen to pre-
vent the passage through it of any of the ma-
terial to be ground. The bottom 6 of this
mortarand its central hub 10, which receives
the shaft j, may be of one casting. Thesides
and top or cover may be of steel plate. In
the bottom there are provided a number of
screens 15, the fineness of whose mesh corre-
sponds with the fineness to which the mat-
ters are to be ground. The journal 5 of the
shaft j is represented as fitted with a sleeve
11, the exterior of which, fitting to the jour-
nal-box [, is of spheroidal profile to permit it
to oscillate within the box sufficiently to ac-
commodate the shaft to any want of truth in
the parts that may result from wear.

In Fig. 1 the mortar is represented as sur-
rounded by and entirely inclosed within a
stationary casing v, at the upper end of which
is affixed a feeding-hopper w and at the bot-
The
throat 12 of the hopper surrounds the shaft
¢ and the tubular part 16 of its bearing and
is entirely surrounded by the hopper-like re-
celving-mouth 13 of the rotating spoutw. The
crank-disk m is constructed or provided with
a hood 14, which covers the upper part of the
hopper. This hood 14 and the spout « are
represented in Figs. 1 and 3 of one piece se-
cured on the top of the erank-disk m.

In order to prevent the oil which is em-
ployed for lubricating the shaft g from es-
caping aronnd the bottom of its bearing and
s0 getting into the feeding-spout 4 and into
the matter to be ground, the said bearing is
prolonged, as shown at 16 in Figs. 1 and 3,
below the said bracket in tubular form, and
a flanged sleeve 4y which fits the exterior of the
tubular prolongation 16 andis screwed tightly
onto the exterior of the hub 17 of the crank-
disk m. This sleeve ¥, which forms an oil-
eup, receives any of the lubricating-oil which
may escape around the shaft g at the bottom
of the prolongation 16 of its bearing, such
oil passing up through the said cup and over
the flange 18 of its upper end into 2 little an-
nular trough 19, which is formed around the
throat 12 of the hopper w and from which a
small spout 20 passes through the casing » to
deliver the escaping oil outside of the latter.

In order to prevent any of the oil which is
used vo lubricate the shaft ffrom escaping
ab the top of the bearing 27, provided on and
in the bracket ¢ for said shaft, and running
into the ground material within the casing v,
a channel 21 is provided, as shown in Fig. 1,
in and around the said shaft above the said
bearing, and with this channel 21 two chan-
nels 22 23 communicate, the channel 22 com-
ing from the interior of the bearing and the
channel 23 running downward outside of the
bearing and having an outlet below the bear-
ing outside of the delivery-spout .

The operation of the mill is as follows:
Rapid rotary motion being given to the shaf
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h and through it to the shafts f and g at un-
equal velocities, the oblique mortar-shaft and
the mortar are caused by the shaft fto revolve
horizontally therewith about the common axis
of the two alined shafts f ¢ and at the same
time to turn slowly about their own oblique
axis. Themattertobeground,fed into thesta-
tionary hopper w, passes thence through the
rotating spout« into the mortar, wherein it is
subjected to the grinding action between the
balls ¢ themselves and between the said balls
and the sides of the mortar, such action re-
sulting partly from the centrifugal force to
which the balls and the said matters are sub-
jected by the revolution of the mortararound
the axis of the alined shafts and resulting
partly from the constant interchange of po-
sition of the balls and said matters resulting
from the slow rotation of the mortar abont
its own oblique axis by which every part of
it is alternately brought to its highest and
lowest positions. In this operation the grind-
ing-balls and the matter to be ground are
caused by the centrifugal action of the mortar
to continnally range themselves around the
sides of the mortar, as shown in Figs. 1 and
2, in the form of a wall parallel with the axis
of the alined shafts fg.. As fast as the mat-
ter is reduced to the requisite degree of fine-
ness the reduced particles, being the lightest,
are subject to less intense centrifugal action,
and consequently work gradually inward to-
ward the center of the mortar and are sifted
out through the screens 15, whence they pass
into the lower part of the casing v and out
through the delivery-spout #. This opera-
tion of sifting is effected in part by gravita-
tion and in part by currents of air induced
into the mortar through the hopper w and
spout © and expelled therefrom through the
delivery-spout o by the blower-like action of
the mortar itself, which action might be as-
sisted by suction applied at the delivery-
spout . :

It is obviously immaterial which of the
shafts f g should have the higher velocity, it
only being necessary that their veloecities
should be different to produce the slow rota-
tion of the mortar-shaft h about its own axis.

What I claim as my invention is—

1. In a mill, the combination of a mortar
and grinding-balls therein, a shaft which car-
ries said mortar, two shafts alined with each
other and between the adjacent ends of which
the first-named shaft is obliquely arranged
and carried as part of a flexible crank con-
nection, and means for rotating said alined
shafts at different velocities, substantially as
deseribed. »

2. In a mill, the combination of a mortar
and grinding-balls therein, a shaft which car-
ries said mortar, two shafts alined with each
other and between the adjacent ends of which
the first- mentioned shaft is obliquely ar-
ranged, a flexible connection between one of
said alined shafts and one end of said ob-
liquely-arranged shaft, a erank-arm on the
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other of said alined shafts, a pivotal connec-
tion between said erank-arm and the other
end of said obliquely-arranged shaft, and
means for rotating the two almed shafts at
different velocities, substantially as herein
desecribed.

3. In a mill, the combination of a mortar
and Grmdm«r-balls therein, a shaft which car-
ries sald mortar, two shafts alined with each
other and between the adjacent ends of which
the first-mentioned shaft is obliquely.carried,
means for rotating said alined shafts at dif-
ferent velocities, and a rotary feeding-spout
carried by one of said alined shafts and en-
tering the mortar, substantially as herein
described.

4. In a mill, the combination of a mortar
and grindin o'-balls therein, a shaft which car-
ries sald morta,r, two shafts alined with each
other and between the adjacent ends of which
the first- mentioned shaft is obliquely ar-
ranged, a gimbal-joint between one of said
alined shafts and one end of said obliquely-
arranged shaft, a crank-arm-on the. other of
said alined shafts, a journal-bearing in said
crank-arm receiving a journal on the other
end of said obliquely -arranged shaft, and
means for rotating the two alined shafts atb
different velocities, substantially as herein
deseribed.

5. In a mill, the combination of a mortar
and vrmdmv-balls therein, a shaft which car-
ries sald mo1tar two shafts alined with each
other and between the adjacent ends of which
the first - mentioned shaft is. obliquely ar-
ranged and carried as partof a flexible crank
connection, means for rotating said alined
shafts at different velocities, and a rotary
feeding-spout carried by one of said alined

3

shafts and entering the mortar, substan‘mally
as herein descrlbed

6. In a mill, the combination of a mortar
and grinding -balls and screens therein, a
shaft which ¢arries said mortar, two shafts
alined with each other and by and between
the ad;]aoent ends of which the first-men-
tioned shaft is obliquely arranged as part of
a flexible crank connection, means for driv-
ing the two alined shafts a,t; different veloci-
tles, and a stationary casing surrounding the
mortar and the erank connection and havmof
a feeding-inlet above the mortarand a dehv-
ery- ~outlet below the mortar, substantially as
herein described.

7. In a mill, the combination of a mortar-

and grindin w-balls therein, a shaft which car-
ries said mortar, two shafts alined with each
other and between the adjacent ends of which
the first- mentioned shaft is obliquely ar-
ranged and carried as part of a flexible crank
connectlon means for rotating said alined
shafts at dlfferent velocities, a rotary feed-
ing-spout carried by one of said alined shafts
and entering the mortar, and a stationary
casing surrounding the mortar and its crank
connections and having a feeding-inlet inits
upper part communicating with smd rotary
feeding-spout and a dehvery -outlet in its
lower part all substantially as herein de-
seribed.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
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ence of two witnesses, this 12th day of April,

1901.
JOHN H. PENDLETON.
Witnesses:
FrEDK. HAYNES,
L. M. EGBERT.




