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To all whom it may concern :

Be it known that I, HERMANN BERNHARD
FELDMANN, of the clt3 and county of Phila-
delphia, in the State of Pennsylvania, have in-
vented a new and useful Palverizing-Machine,
of which the following is a specification.

My invention relates to a class of pulveriz-

~ing-machings in which the pulverizing instru-

1O

L5

2D

25

-390

35

4.0

mentality is an independent ball or erushing-
sphere inclosed within a casing, and by any
sultable means caonsed not only to revolve
around the casing, but also to rotate about its
own axis.

- In machines of the above class it 1s usnal
to provide a ball-track within the casing, upon
which the ballis forced to tfravel, and between
which and the surfaces of the ball the pulver-
izing action takes place. This track may
elther be applied as a separate member or be
formed as an integral portion of the casing.
Herefofore two distinet means of imparting
motion to the ball have been resorted to—viz.,
first, by the application, in connection with a
central shaft concentrically journaled in the
casing, of a radial arm projected from said

shaft and rotated byit, which impinges against
the rear of the ball, and so occasions its revo-

lntion—a method enabling, if desired, the use

of several balls, but defective, in that no press-

ure is exerted to hold the ball or balls down
upon the trackother than that due to centrifu-
gal movement; and, second, by the applica-
tion to a shaft concentrically journaled in the
casing of a pair of vertically-erected disks pro-
vided with peripheralbeveled bearing-surfaces,
and arranged face to face at some distance on
either side of the center of said shaft, the said
disks being capable of rocking movements, but
being ecaused to bear or press upon the ball in
their effort to assume, a vertical position, which
the size of the ball tends to prevent, crowd

it against the casing with greater orless force,
| accordm g to the rapidity of the revolution, and
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by the friction of the contact carryit with themn
around the casing and communicate toit both
a centrifugal motion and an axial rotation—a
method better than that first described, but
necessitating the employment of but a single
ball, .

My invention comprehends the construction

size, without being

| of a pulverizing-machine in-which one or two

independent balls or crushing-spheres can be
employed, and in which the ball or balls is or
are permitted to move to and from the ball-
track, as in passing over material of varying sg
at any time {ree from the
influences which oceasion their compound mo-
tiomn.

A preferred form of a convenient embodi-
ment of my invention 1s hereinafter described 6o
and claimed, the proportions represented be-
ing those adopted when but one ball, as rep-
resented and described, 1s employed.

In the acecompanying drawings,in which sim-
i1lar letters of reference in the several figures 65
indicate corresponding parts, I'igure 1 1s a
central vertical longitudinal sectional eleva-
tion of a machine conveniently embodying my
improvements. Ifig. 2 1s a vertical side sec-
tional elevation through the casing, the ball- yo
actuating annulus, one of the disk-hubs, and
the shaft, taken on the dotted line a a of IFig.

1. Fig. 3 is a vertical central front sectional
elevation of the ball-actuating annulus., Iig.
4 i3 a side elevation of the same. Ifig. 5 18 53
an inside front elevation of one of the annu-
lus-operating disks. Fig. 6 is a vertical cen-

tral side sectional elevation of the same, taken

ou the line b b of Fig. b. Iig. 71is a longl-
tudinal central vertical sectional elevation 8o
through one of the stuffing-boxes. Ifig. 8 is a
side elevational detaill of a modified construc-
tion and arrangement of the disks and of the
sprin os supporting the ball-actuating annulus.
Fig. 9 is a vertical sectional elevation of the 83
same, taken on the line ¢ ¢ of Fig. 8. |
Before proceeding to a detailed description
of the several 1nstrumentalities which go to
compose my invention, it 1s proper to premise
that any preferred form of casing other than go
that represented may be employed, and that
any hopperor feedmg contrivance may be used
1n counection therewith,
In the drawings [ have represented a casing
of a character invented by »Stephen P. M. g3
Tasker, of Philadelphia, and patented to him
in and by Letters Patent No. 265,713, dated
October 10, 1882, and have also repmsented it
as applied in connection with a receiver (with-
in which said casing is erected) of a character roo0
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invented by Mr. Tasker and embraced in an |

application for Letters Patent filed by him in
the United States Patent Office upon the 23d
day of November, 13882,

In the dmwmge, A represents the casing

proper, 1t being a cylindriform receptacle, the |

sides of which are Iinclosed by screens I3, and
which is provided with an mdependent CIrI-
cumferential ball-track, D. -

C represents the receiver, centrally within
which the casing is erected and I& are the
pedestals forming a part of or connected with

said receiver, and carrying the bearings It for

| the central driving-shaft, G.
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H are pulleys, and [ balance-wheels apphed
for the actuation of the shaft.

The above devices are convenient; but I do |

not restrict myself to them only in connectlen

with the devices constituting my invention, as

other devices of a Lmdred character, but of
mechanically different construction, ean be,

with perlnpe equal profit ,subetltuted in their
stead.

J is a crushing sphere or ball upon the ball-

track. Oune only, as stated, is represented in
the drawings and herein deeerlbed bat two
may be employed.

Kiswhat I term a ¢ Dall- fletuetnw annulus,” |

Figs. 1, 2, 3, and 4, the same bemg aring of
metal, p1efemb]y chilled i iron, the exterior face
of the periphery of which is conformed to the
arc of the crushing - sphere, and which is
placed about the shaft, so as to register in
place within the ball-track. The annulus is
provided with a series of laterally-projecting
pockets, L, designed to receive the outer ex-
tremities of spiral springs M, the inner ex-
tremities of which pass through radial slots N
in the bubs of annulus-operating disks O and
abut against the shaft, as hereinafter more
fully explained.

Oare WhatItelm “annulus- eperetmo disks,”
Figs. 1. 2, 5, and 6, the same being lnetallle
plates et e dmmeter less than that of the in-
terior of the casing, and each provided with
hubs P2, conformed to a squared central por-
tion, g, et the shaft, so as to be ﬂdflpted to ro-
tate 1n fixed eonueetwn tberewith. The hubs

-project from one face only of the disks, and

the disks are oppositely placed upon the shaft,
S0 as to cause the hubs to abut, being ﬁxedly
retained together and upon the shaft by means
of disk-nuts (), threaded on the shaft. The
mner opposite faces of the disks, preferably

. down to the hubs, are provided with raised

radial webs i, which project between the pock-
ets upon the sides of the annulus, and in the
revolution of the disks impinge against said
pockets and occasion the 1evelut10n of the an-
nulus. It will now be understood that upon
the revolution of the shaft the disks revolve,
and with them the aunnnlus, as stated. The
space between the radial webs upon the disks
1s such as to permit of the free movement of
the pockets, and consequent—ly of a motion of

the annulus to and from the shaft in any di-
rection,

its springs, eight of which are in the draw-
ings represented as supporting it; and it will
be readily seen that while the annualuas is free
to rotate with the shaft and disks it is also
capable of movement to and from the shaftin
any direction under theinfiuence of any force

‘which presses upon it and tends to compress

such of its supporting-springs as resist the
pressure. The ball is made of sufficient size
not to fit between the annulus and the ball-
track when the annunlus is concentric with the
traclk, but 1s of such size as when in place
upon the ball-track to occasion the placing of
the annulus eccentrically with respect to the

ball-track. When the ball is in place the an-

nulus, as will be readily understood by ref-
erence to the drawings,and especially to Figs.

1 and 2, being forced into an eccentric posi-

tion with respect to the shaft and ball-track
under the influence of its springs, will be con-
stantly pressing upon the ball with greateror
less torce, according to the strength of the
springs and the rapidity of the revolation, in
its endeavor to reassume its concentric DOS‘I-
tion.

S are stuffing-boxes erected in the screens
at the sides of the casing, and designed to pre-
vent the egress of pulverized material from
out the casing except through the mesh of the
screens. These boxes are each provided with
a water-chamber, T, into each of which a sup-
ply-tube, U, connected with a constant source
of water-supply, opens. They are also pro-
vided with an outlet or discharge tube, Z,
through which the water can escape. The
stuffng boxes are thus kept constantly wet,
with the result that any gritty particles hap-
pening to enter them are snspended in the
water and prevented from entering that por-
tion of the stutfing-boxes in which the pack-
ing material V is placed.

Having thus described a preferred form of

apparatus conveniently embodying mmy inven-
tion, the operation wiil be very readily under-
stood. One ball being supposed in place upon
the track,and motion being supposed imparted
to the shaft, the disks rotate with the shaft
and occasion the rotation of the annulus,in the
manner already described. The energy of the
compressed springs, developed by their con-
stant
agalnst the annulus and occasions a constant
pressure of the annulus against the ball, what-
ever may be the position of the ball with re-
spect to the ball-track and casing, and thereby,
also, as the annulus rotates, occasions not only
the revolution of the ball around the track,
but also 1ts axial rotation. By this means, as
will be obvious, a continuous pressure is ex-
erted upon the ball whatever be its position,
which pressure,while constantin fact, is yield-

1ng in degree, so as to enable the lifting of the

ball over substances which it cannot at first
crush, and so permit, if I may use the term,
the varying eccentricity of the annulus, the
latter, however, as explained, never being coun-

The annulus is in equilibrium upon ! centric when the ball is in place

tendency to expand, acts outwardly.
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That construction which enables the con-
stant pressure, yet varying eccentricity, of the
annulas when the ball is in place, and which
yvet insures its concentricity and equipoise
when the ball is not in place, being vital to the
invention, 1t will be obvions to any mechanie
that other devices than spiral springs may be
employed to such result. Thus, for instance,
in Figs. 8and 9 I have represented a modified
construction in whieh coiled band-springs are
substituted in the stead of the spiral springs.
In place of band-springs, however, rabber eyl-
inders or kindred devices can be substituted.

The gistof theinvention, so far as the annu-
lusis concerned, resides in the provision of any
suttable means whereby the annulns can be
cushioned, so to speak, in any direction with
respectto the shaft,and bein such mannerheld
10 suspension that upon pressure being exerted
upon 1t in any direction 1t can  be forced from
sich direction in toward the shaft, but upon
the relief of such pressure will resume its nor-
inal position of concentricity therewith.

A reference to Figs. 8 and 9 will show that
1n the structure therein represented the disks
are modified to be simply circular plates of
metal fitted to the squared ceuter of the shaft,
but made without either hubs or radial webs,
and that about the squared center of the shaft
and between the disks is placed a sleeve, W,
conformed to the shaft, to which are rigidly
connected the inner extremities of band-
springs X, the outer extremities of which are
rigidly connected to the interior face of the
annulus, which latter is made without pockets.
Two band-springs are representedin the draw-
ings: but less or more than two may be em-
ployed, the annnlus being in suspension upon
satd springs. The device is ordinarily em-
ployed with but a single ball, and is operative
to the Lest advantage in such arrangement.
The advantages incident to this construction
are those incident to both the tormer construe-
tions hereinbefore recited, while there is the
additional advantage of simplicity and cheap-
ness of manufacture. __

Having thus described my invention, I ¢laim
and desire to secure by Letters Patent—

1. In a pulverizing-machine, the following
instrumentalities in ¢combination: first, an in-
closing-casing provided with a ball-track ; see-
ond, an independent ball or erushing-sphere :
third, a ring or ball-actuating annulus regis
tering within the ball-track, and bearing asto
its convex surface or exterior periphery upon
the ball; fourth, suitable mechanism for caus-
ing the annulus to impart to the ball not only
a motion of revelution aronnd the easing and
an axial rotation, but also a constant pressure
against the track; and, fifth, means for im-

parting rotation to said annulus.

2. In a pulverizing-machine, the following
instrumentalities in combination : first, an in-
closing-casing provided with a ball-track ; sec-

~ond, an independent ball or erushing-sphere ;

third, a ball-actnating annulus; fourth, disks
between which the annulusis placed,and which
impart motion to it fifth, springs connected
with the annnlas so as to cause the latter to
resist compression -exerted from without in-
wardly upon it in any direction; and, sixth,
devices for imparting rotation to the disks.

3. In a pulverizing-machine, the combina-
tion of a casing, a crushing sphere or ball, a
shaft journaled in the casing, two disks upon

the shatt, provided wiih devices for engaging

with the annulus, a ball-actuating annulus,

and springs interposed between the annulus
and the central shaft. |

4, In a pulverizing-machine, the combina.

tion of two disks provided with radial project-

ing webs, an annuolus provided with pockets
or lugs against which the webs of the disks en-
gage, and springs or cushioning devices inter-
posed between the interior of the annulns and
the shaft, substantially as set forth. |

In testimony whereof I have hereunto signed

my name this 16th day of December, A. D.
1882,

JIERMANN BERNHARD FELDMAXNN.
In presence of—

J. BONSALL TAYLOR,
WALTER S. GIBSON.
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