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R Application filed December 11, 1895. Serial No, 571,744, (No model.)

To all whom it may concers.

Beitknownthatl, CHARLESE. SEYMOUR, of
Lake Geneva, in the county of Walworth and
State of Wisconsin, have invented new and
useful Improvements in Centrifu gal Muller-
Mills, of which the following is a description,
reference being had to the aceompanying

“drawings, which are a part of this specifica-

tion. - |
My invention relates to 1mprovements in
centrifugal muller - mills, having particular

- reference to means for pulverizing and erush-

3 . IS

20

~ing hard materials, such as ores bearing min-
- eral of any kind.

The drawings forming part
of this application, however, represent a form
more particularly designed for crushing and
pulverizing ores carrying valuable minerals—
such as gold, platinum, silver, tin, and the
other ores which require crushing and pul-
verizing—to facilitate the extraction of the
valuable mineral from the gangue or rock.
In working ores by pulverizing and after-

ward treating them for the extraction of the

~values it is in many cases desirable to sub-
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~an elevation, partly broken away and in sec-
tion, showing . the interior apparatus in sec-
| 12. 218 a horizontal section above the
wheel 55 of Fig. 1, showing the manner in

ores the value lies.

to revolve the stamps.

ject them to the action of a stamping or crush-

Ing blow, as such blow breaks the ore in the
fracture, and ordinarily this is where in gold
A grinding action is also
desirable to reduce the ore to a finer state
and scour or brighten the metallic particles,

80 that they may present a clean stirface 1o

quicksilver or amalgam and are readily acted
upon by being brought into contact there-
with., It is also desirable to have the mineral
free and in a clean state where it is worked

by chemical processes—as, for instance, what

1s known as the ‘“‘cyanid process”—and to
produce the desired result in machinery that
18 compact and easy to transport into the
motntains. | |

With the above objects in view the inven-

‘tion consists in the devices and parts, or their
equivalents, as hereinafter more fully de-

seribed and claimed.
In the accompanying drawings, Figure1 is

tion. Fig.
which the machine is belted with link belts
Fig. 8 is a plan view
of the step ring-die. Tig. 4 is a detail view

-shaft in section.

numeral 17 indicates a base-plate

- of the muller and its shaft, said muller being

shown partly broken away toshow the squared

end of the shaft as it enters the muller and

the packing below the shaft to keep the end
from battering or upsetting, the view also
showing the parts surrounding the muller-
IFig. 5 is a detail in plan of
one of the mullers and a shoe acting there-

against. Tig. 6 is a horizontal section on the
line 6 6 of Fig. 1. Fig. 7 is an elevation,

partly in section, of a modification which

omits the means for giving the mullers and

shafts an additional revolving and grinding

motion and showing modified form for dis-

charging into the center, and also showing
solid main shaft with modification of feeding

‘system. Fig. 8 is an elevation, partly in sec-
tion, showing modified form of discharging
ores by an exhaust-fan.

(Not shown.) Fig.

55

60

J represents modified means for holding the

tightening-pulley. Tig. 10 is a detail of a
modified ball-bearing for the upper end of
the muller-shaft, which bearing it is desirable
to use in pulverizing very hard materials.
IFig. 11 shows a modified manner of construct-

ing the arm forming the bearing for the up-

per end of the muller-shaft, providing for a

double action, or a motion Inwardly and out-
wardly as well as laterally, said view also

showing a modified form of the clip and fas-

bening to hold the sprocket-wheel from rais-

ing as said sprocket-wheel and muller trave] |

up the incline in the revolution of the wheel.

Fig. 12 illustrates a front view of the flanges
shown in Tig. 11, the arm 117 being in trans-

versesection. Iig. 13isa plan view of Fig. 14.
Iig. 14 is a fragmentary view of a modifica-
tion of the main shaft and allied parts, show-
ing the manner of applying the springs. Ifig.
15 is a detail view of a modified form of mul-

ler and bearings for the shaft of said muller
‘without the use of springs: and Fig. 16 is a
1ront elevation of Fig. 15, showing the bear-

ings clearly. | - -
Likenumerals of reference denote like parts

throughout the several views. |

- Referring to the drawings, in Fig. 1 the
provided

with a central opening 18, from which pro-
Jects upward a central tube 19. Some dis-
tance removed from this central tube and
| concentric therewith is an annular wall 20,
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 Debween whieh wall and the central tube 19

~a mortar-chamber 21:is formed. . The central

 the lower bearing. The base-plate is also.
provided with an annular upward-projecting
“shoulder 22, slightly removed from the cen-
tral tube 19, which shoulder forms a circular
_ 23 around the central tube.
~In working free-milling ores a quantity of |
quicksilver may be placed in this cavity or
“channel to amalgamate the free metals—such
as gold, silver, platinum, &c¢.—that come 1n

© eontact witlrit. - The base-plate projects out:
beyond the annular wall 20, and to the pro-
jecting portion are bolted the columns or
“standards 24, preferably four, to the upper
~ends of which are bolted the endsof the arms

‘10

tube 19 prevents grit or ore from passing to

cavity or channel

25 of a truss-frame.

30

ity or channel 23.

~ The numeral 29" indicates a vertical shaft
which passes centrally and freely through
tlie eentral tube 19 of the basec-plate. The

ke
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- Within the mortar-chamber 21 and con-|
{ined between the annular wall 20 and the an-
~‘nularupward-projectingshoulder 22 1sa step-
bearing ring 26.  This ring has an outer up-

ward-extendine rim 27. which contacts with
o b

‘the annular wall 20.  The bottom of this die
is formed with a series of steps 28.  (Shown
clearly in the plan view, IFig. 3.)
 furthermore provided with a lateral inward-
projecting flange 29, which overlaps the up-
ward-projecting shoulder 22 of the base-plate
and serves to some extent as a guard against
of the annularcav-

the escape of the contents

lower end of this shaft projects below the
base-plate and turns in a socket in a suitable
step-plate 80. Intermediate the step-plate
and the base the shaft carries a sprocket-

wheel 31, and between this sprocket-wheel

and the step-plate are antifriction-balls 3Z.
The shaft 29’ is preferably tubular through-
out, and aboutcentrally within the bore there-
of is a block 33, the upper surface of which
is inelined.

Secured to the truss-frame 25 and project-

ing upward therefrom are standards 34 54,
said standards secured toand adapted to sup-
port a hopper 35, the point of discharge of
which hopper extends directly into or over
the tubular opening of the shatt.
Surrounding a medial point of the shaft 24
and secured rigidly thercto, so as to rotate
therewith, is a sleeve or hub 36, which pro-

jects down far enough to surround the upper

end of the central tube 19, IFrom this sleeve
or hub project radially downwardly a series
of arms 37, preferably four. ” The numeral 85
indicates a series of shoes attached, respec-
tively, to the lower ends of the arms 37, the
attachment beingsecured,preferably, by cast-
ing each shoe with a dovetail lug 39, fitting
in the lower cnd of the arm 37 and held in
place by set-serews 40 40, so as to provide for
radial adjustment or renewing shoes when
worn out. |
The numeral 41 indicates a series of cylin-

The die is

|

freely In

580,036

drical mullers carried at the lower ends of
vertical shafts 42. It will be noticed that the
steps 28 of the die 26 are concave and the
‘bottoms of the mullers areof convex formto .
fit therein. . The mullers 41 and their shafts
“correspond innumber to the number of shoes
employed, four being therefore shown 1n the
present illustration of my invention.
“The numeral 43 indicatesanotherslecveor
Thub bolted to the shaft 29', and from which
‘sleeve or hub projects a seriesof arms 44, the
outer ends of said arms being bifurcated.
VWithin the bifurcated ends of the arms are
journal-hoxes 45, said boxes provided with
laterally-extending trunnions 46, which turn .
eyes in the bifurcated ends of the
“arms 44, Arranged medially on the shatts -
492 areadjustable collars47,and between which
collars and collars 48 beneath the journal-
Dboxes 45 are disposed coiled springs 49, By
“providing the journal-boxes 45 with the trun-
nions 46, entering the bifurcated ends of the
arms 44, said boxes are adapted to swing piv-
otally, thereby providing for an oscillating
or: swinging movement of the muller-shafts |
49 whereby in the rotation of the machine
the mullers by centrifugal foree hear firmly
against the outer rim 27 of the step-bearmg.

ring.

- Upon the upper ends of the muller-shafts
492 are sprocket-wheels 50, which wheels en-
oage feathers 51 on theshafts,soastopermit
an independent vertical movement of the re-
spective shafts.  Depending from the under. -
sides of the sprocket-wheels 50 and integral

therewith are grooved collars 52, engaged by
the forked ends of arms 53, the inner ends of
said arms rigidly attached to the arms 44.
The forks of these arins engagingthe grooves
of the collars 52 serve to hold the sprockets
against vertical movement.

On the shaft 29, above the sleeve or hub 45,
is still another sleeve or hub 54, which, how-
ever, is loose on the shaft. This sleeve car-
ries at opposite extremities sprockets 55 99.
The upper end of the shaft 29" has its bear-
ing in the truss-frame 25, and encircling the
shaft immediately beneath the truss-frameis
a grooved collar 56. Between this collar and
the upper side of the sprocket-wheels 55 are
antifriction-balls57. Itwillthus beseen that
these balls, together with the balls 32 at a
lower point of theshaft, provide ball-bearings
above and below, whereby friction 18 greatly
reduced, and thus practically all the power
required gives a return in the pulverizing and
crushing action.

Bolted to the top of the annular wall 20 are
a series of arms 58, the top and bottom flanges
of which arms are braced by vertical rods 59,
To these arms 58 are attached, by means of
bolts 60, an annular sereen 61. The screen

is covered by a top cover 62, preferably made
of two sections, the mecting edges of the sec-
tions provided with outer and inner upstand-
ing apertured lugs 63 and 64, respectively,
- which are suitably bolted together and the
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two sections of the cover thus united. The !

center of the cover is provided with an open-

1ng 65, through which the shaft 29’ passes,
the bordering edge of said opening havingits-

bearing on a plate 66, fixed to the sleeve or
hub 36.  The cover is furthermore provided
with openings 67 for the passage of the mul-

".'_ler-sha'fts 42, said openings being slightly

10

- function of the cover 62is to con
tering and sloshing contents and also to guide

greater in diameter than the diameter of the

muller-shafts, so as to allow for the slj oht os- |

cillation of said shafts on their pivots. The

ne the spat-

the slosh against the screen. The cover of
course revolves with the revolving arms 37.
T'he screen can readily be removed by remov-
ing the bolts 60, which removal it is some-

- times desirable to make quickly in case a

20

screen becomes broken, as is often the case.
Through the screen just deseribed the pulver-
1zed ore, with water, is sloshed by the action
of the mullers in their revolution and drops.
- Below the outside of the screen 61 is a cir-

~culartrough 67’ which issecured to the stand-

o

30

ards or columns 24. Into thistrough the wet

- oreiscaught, and discharged therefrom to the

machinery for extracting the values.
Fitted to the medial sleeve or hub 36 is a

discharge-tube 68. This tube is preferably

made separate from the hub 86 and bolted

~ thereto. Its inner end passes through an
- - opening in the hub slightly above the block

W0y
a9,
the arms 37, and its lower end distributes the

35

= A

40 ,
into the mill.

“which enters the hop

Thetube revolves with the hub 36 and

ore 1n its revolution elear around the die.
~The numeral 69 indicates a.-shaking-chute

the material therein. A water-pipe 70 also
has its discharge end within the hopper, so
that water may be discharged with the ore

The numeral 71 indicates a counter-shaft

- supplied with a pulley 72, connected by belt-

45

52

55

bo

ing (not -shown) with any sunitable motive

power. Thiscounter-shaftcarriesonitsinner

end a bevel-gear 73, which gear meshes with

a corresponding bevel-gear 74 on a vertical

shaft 75. Thislatter shaft is provided on its-
lower end with a sprocket-wheel 76, which is

connected to sprocket-wheel 31 of the main

~shaft 29 by means of a sprocket-chain 77,

whereby rotation is imparted to said main
shaft. The vertical shaft 75 carries near its
upper end another sprocket-wheel 78, which
isconnected with the upper sprocket-wheel 55
of the loose sleeve 54 by means of a sprocket-
chain 79.. Running partially around the
lower sprocket-wheel 55 of the sleeve 54, as
shown in Fig. 2, is a sprocket-chain 80, which
chain isextended to and around the sprockets

90 at the upper ends of the muller-shafts 42,
Figs. 1 and 2.

- Secured to a flange 81, pro-
jecting from the sleeve or hub 43, is an arm

82, (see Fig. 2,) said arm provided with an

elongated slot §3, which slot receives there-

through a bolt 84, carrying upon its end a
locking-nut 85. The outer end of the arm |

slot in the lever.

per 356 and discharges

52 carries a pulley 86, which bears against

sprocket-chain 80. By adjusting the arm 82

inward or outward it is obvious that the ten-
sion of the sprocket-chain 80 mayberegulated.

T'o the under side of the shaking-chute 69
is secured a block 87, while from one of the

standards 34, projecting up from the truss-.

irame, extends laterally a bumper 88. A
lateral bumping motion is given to the chute
69 by a cam 89 on the upper end of the verti-

cal shaft 75. (See Fig. 6.) A curved arm

90 18 secured to the truss-frame, said arm
provided with an upper vertical opening, in
which is pivoted medially, on a transverse
pin 91, a lever 92, the upper end of said lever
pivoted to a lug 93,depending from the under

75

30

side of the chute, by a pivot-pin 94, passing

through the lug and through an elongated
Near its lower end the
lever 92 is connected to a guide-pin 95 by
means of a transverse pin 96. The guide-
pin projects inward and through an eye near
the lower end of the curvedarm 90. Between
this curved arm and the lever.92 the guide-

pinis encircled by a coiled spring 97. Inits

revolution the cam 89 strikes the connecting-
lever 92, turning said lever upon its central
pivot-pin 91, and thereby compressing the

spring 97 and throwing the chute back. As

the cam-point passes away from the lever
the spring recoils and throws the chute ahead

until the block 87 strikes against the bumper

33. This causes the material in the chute to
shoot ahead by jerks. =~ L
In the operation of myimproved mill rota-
tion is imparted to the vertical shaft 75
through the counter-shaft 71. The vertical
shaft 75 in turning rotates the main shaft 29’
through the sprocket-chain 77, while the loose
sleeve or hub 54 is rotated by means of the
sprocket-chain running from sprocket-wheel
/3 to the upper sprocket 55 of the loose hub
54.  Asthisloose hub is rotated the sprocket-
chain of lower sprocket-wheel 55 is actuated
50 as toimpart rotation to the sprocket-wheels
o0 at the upper ends of the muller-shafts.
_ In Fig. 2 is clearly indicated by arrows the
direction of rotation of the several wheels and
shatts.. From these arrows it will be seen
that the main shaft 29 is revolved to the
right, while the mullers and their shafts, said

shafts passing freely through the journal-

boxes 45, are by the sprockets 50 revolved to
the left. The e |
mullers are revolving freely to the left they
are also carried completely around the mor-
tar-chamber Dy the arms 44. ~

In the feed of the machine the ore is fed to
the hopper from the chute 69, and the water
through the pipe 70, the ore and water there-
fore passing down the shaft 29" to the inclined
block 33, from which it passes into the dis-
charge-tube 68, which tube delivers the ma-

terial to be treated to the ring step-die, said
‘tube, as previously stated, revolving with the

arms 37 and distributing the ore in its revo-
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mullers in their revolution drop from oft the

steps of the die and erush coarse ore shoved

ahead of the mullers and which was too coarse
to come under the mullers in the travel of
said mullers up the inclines of the die. »duch
coarse ore therefore drops off the steps and
is in position to receive a blow-from the mul-
lers, as said mullers drop not only by gravity,
but by the aid of the springs 49 to 1ncrease
the forece of the blow, The step or ring die,
where four arms are used, has, preferably, six
steps and can be made in sections, if desired,

as with six steps only two mullers—rviz., the

two opposite each other—drop at once, so that
the strain is equalized. Wherethere are only
two arms 37 and two mullers-used, any nuni-
ber of steps may be employed.

The operation of the stamp-mill isregulated
by the feed of the ore to the mill according to
the speed the mill is running and the pressure
applied to the mullers by the springs, and also
to the hardness of the ore being pulverized.
The mill should not be overloaded, as feed-
ing the ore faster than the mill is pulverizing
decreases its eapacity.
is desirable to feed to the mill just as nearly
as possible the amount it is capable of pul-
verizing, as otherwise the mortar becomes
packed and pulverizes slowly. The orccomes
down a chute or hopper (not shown) and en-
ters chute 69, from which it takes the course
previously pointed out. When the ore has
been ground fine enough by the mullers, 1t 1s
discharged through the screen by the slosh
of the water caused by the mullers. The op-
eration is kept up continuously unless the
mill‘is required. to be stopped to renew any
worn-out parts; or in free-milling ores where
amalgamating is done to clean up the amal-
oam.

In Fig. 4is shown the mannerof attaching
the muller-shaft 42 to its' mualler. IFrom this

ficure it will be seen that the lower end of

the shaft is squared and enters a correspond-
ing socket in the muller. Between the lower
end of the shaft and the bottom of the socket
is a packing 98, of soft or fibrous material, to
receive the blow of the muller-shaft and pre-
vent it from battering or upsetting the end.
I prefer pressed leather for these disks, but
other fibrous material may be used, and, 1n
fact, lead answers the purpose quite well.
The relation of the shoe 38 with respect to
the muller 41 is clearly shownin Ifig. 5. 'The
shoe 38 acts as a grinder, inasmuch as it -wilil
carry against the muller, when carried around
by its arm, material that will be pulverized,
and the consequent wear will be equal to that
of the shoe. By the method of fastening
herein shown and described the shoes can be
readily replaced by new ones when the wear
becomes so great as to impair thelr efficiency.
Fig. 7illustrates a modified form which dif-
fers from the form illustrated in Ifig. 11in the
matter of thelocation of the feeding mechan-
ism; the use of a solid shaft, the location of

the discharge, the location of the ball-bear-

In view of this fact it

ing, and the omission of sproclkets and chains

to revolve the mullers faster than they will
roll, said mullers recciving their rotation
merely from rolling around inside of the step
bearingring-die 260. _
the machine much lighter, and consequently

more easily transported over poor roads and

into the mountains. In this figure it will be
noticed that the central tube 19 is provided
with a series of screened openings 99, through
which the pulverized produet is discharged.

The top of the tube 19 is provided with a bear-

ing-plate 100, between which and the under
side of the sleeve or hub 36 are disposed anti-
friction-balls 101. T wishit to be understood

that an ordinary bearing may be employed

with satisfactory results-in this form of de-

vice, as most of the load of theshaft and arms:
would be carried on. the springs 49 49, and

consequently on the mullers: The entire
load-could be carried thereon, if desired, by
the use of heavier springs.

The feeding mechanism in this modification

consists of chutes or hoppers 102, which have

their discharge ends below the cover 62, so
that the ore dumped into these hoppersisde-
livered to the die. Water-pipes 103.103 dis-
charge directly into these hoppers. The
sleeve or hub 43 in this form is rigidly keyed

to the shaft and carries above the arms 44 a

sprocket-wheel 104, fast therewith. Themain

Thismodification makes

T'his would give
oreat pulverizing capacity to the mullers, as
they would thereby be thrown down with
ereat force when leavingthe steps of the die.

70
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100

shaft therefore is rotated by means-of a chain |

extending to this sprocket 104 preferably

from a vertical shaft similar to 75, Ifig. 1. In

the operation of this modification- the water
and ore are fed into the mortar from the side,
and the pulverized material is- discharged
through the sereened openings 99 into a laun-
der or trough 105 at the bottom, by which it
may be conducted for future treatment.

In the modification Fig. 8 the construction

is the same practically as Fig. 7, excepting.

the means of discharging the pulverized prod-
uct. This form of machine is designed to

pulverize dry or without the aid of water for

discharging the product, and the pulverized
material is drawn out by means of a suction
blower or fan. The central tube 19, instead
of being provided with screened openings, as
in Fig.7, isprovided with ports 106, preferably
three. Swrrounding the tube 19 is an outside
casing 107, extending down over the ports.
Depending from the base-plate 17 is a pipe
108, to which a suction blower or fan (not
shown)isattached. Idonot show thisblower,

- as almost any blower or fan can be used and

placed in any position. The outside casing
107 extends down over the ports 106, so that
coarse material cannot get through said ports
unless drawn up through them by the air-
blast. The strength of the blast can be reg-

ulated so as to draw out coarse or very fine
material.
Fig. 9 illustrates a modified means foi-hold-

I10O
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ing the tightening-pulley 86, which provides

for a yielding motion back and forth.  This
1s advantageous in the working of coarse or

hard ores. This means consists in a curved:

5 arm 109, having its ends connected to the

IO

15

20

25

arms 44 44. A square shaft 110 slips throu oh
a bearing in this arm 109, said shaft being
encircled by a spring 111, which s pring is con-

1ined between a shoulder112 and a collar 113.

JFig. 10 illustrates a modified ball-bearing
tfor the upper bearing of the muller-shaft 42,

‘which ball-bearing it is desirable to use in

pulverizing very hard materials. This con-
struction may alsobe used on any machine of

this pattern employing compression-springs

to force the muller down with a powerful blow

onto the ore and also to produce a great
amount of grinding force. It consists merely

In passing the upper end of the muller-shaft
42 through a sleeve ball-bearing 114, which
ball enters and is free to turnin a correspond-
ing socket 115 in the arm 44,

Figs. 11 and 12 show modified manner of
constructing the arms 44, whereby not only

an outward and inward swing on the pivots

or trunnions 46 46 is obtained, but also a
swingatrightangles theretois secured. This

form of holding the journal-boxes 45 there-

tore provides for any movement of the mul-

30 lers and shafts. 'This construction consists

35

1n providing the arm 44 with a circular recess
116, into which fits a circular extension 117,
from a separate bifurcated arm 117. The
arm 44 18 also provided with an annular flange
118. This flange 118 fits against a similar

flange 120, formed on the bifurcated arm 117’,
DBolts 121 pass through elongated curved slots
119 and enter the flange 118.
seen that the muller-shafts 42 not, only pro-
vide for a swing in one direction on the trun- |

It will thus be

- nions 46, but also in an opposite direction on

the bolts 121. T alsoshow in Fig. 11 a modi-

- fied construction for holding the sprocket-
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- Instead of employing the arms 44 leaf-springs

wheel 50 against vertical movement when the

-muller-shaft 42 is moved vertically. This

consists in encircling the sleeve 52 of the
sprocket-wheel with two semicircular bands
122, suitably bolted together, said bands pro-
vided with depending clips 123, which pass
beneath the trunnions 46 46. These clips
will provide for a greater swing of the muller-
shaft in and out in its revolution. -
Kigs. 13 and 14 represent a plan view and
elevation, respectively, of another modifica-
tion wherein forcing leaf-springs are used.

124 are secured to the sleeve or hub 43, said

. leaves projecting out in sets, with a space be-
- tween the members of each set for the recep-

60

tion therebetween of the journal-bDoxes 45.

- The ends of the springs are provided with

05

eyes for the reception of the trunnions 46 of
the journal-boxes. Thesej ournal-boxes bear

‘against collars 125 on the muller - shafts.

Above the hub orsleeve 43 is a screw-threaded
collar126. Between this screw-threaded col-

lar and the hub or sleeve 43 a coiled spring

127 may, if desired, be employed to advan-

tage when working very coarse or hard ores.

The serew-threaded collar 126 can be raised
or lowered for regulating the pressure of the
springs on the muller-shafts. When it is de-
sired that this coiled spring 127 should act,
it 18 of course necessary that the bolts secur-
ing the hub or sleeve 43 rigidly to the main

shaft should be removed.

Figs. 15 and 16 show a modified form of
muller-shaft bearings without means for re-
volving the muller-shafts and mullers by ex-
tra power other than their frictional contact
with the side of the step ring-die. In this
construction the ends of the arms 44 are bi-
furcated, as in Fig. 1, and receive in a bifur-
cated end journal-boxes 128. These journal-
boxes have vertically-elongated slots 129 129

‘therein, (shown in dotted lines,) which re-
ceive the ends of pivot-bolts 130 130, extend-

ing through the furcated ends of the arms 44.
By this means the muller-shafts are permit-
ted to swing upon the pivot-bolts 130 and at
the same time have the requisite up-and-down
movement. Inthisconstruction also, instead
of employing the arms 37 of Fig. 1, T employ
arms 129, which at their inner-ends are se-
cured to the main shaft, so as to rotate there-
with, and have their outer ends bifurcated.
T'he inner sides of these furcated ends are
provided with dovetail recesses 130" 130/, in
which fit dovetail lugs 131 131, formed on a
bearing-surface 132. 'This bearing-surfaceis
preferably made of hard wood, with the end
of the grain to the shaft, and is held by set-
screws 133 133, whereby it is readily removed
when worn. It will be seen that this lower
bearing being inserted in the bifurcated end
of the arm 129 and being itself bifurcated to
conform tothe bifurcation of the arm the free

swing of the muller-shaft is not interfered

[

with.
- Ido not wish to be understood as confining
myself to the particular construction of step
ring-die here shown and described, as it is ob-
vious that said die, if preferred, may be made
part of the mortar-chamber 21 without de-

‘parting from the spirit and scope of my in-

vention. In small machines this, perhaps,
would be the desirable construction:
Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18— - | | B |
1. In a stamp-mill, the combination, of a
die provided with a series of steps or inclines,
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a revoluble muller acting against the steps |

or inclines, a muller, an oscillating journal-
box in which the shaft has its bearings, and
18 movable vertically therein, and means for
carrying the journal-box, and with it the

shaft and muller in a circular path of move-

ment, which muller, as it thus travels in a
circular -path is caused to drop as it passes
overthe summit and off the inclines, thereby
producing a crushing, as well as grinding, ac-
tion, substantially as set forth. '

2. In a stamp-mill, the combination, of

125
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die provided wilh a series of steps or inelines,
a revoluble muller acting on the die, a shaft
fixed to the muller, a journal-box having a
double pivotal connection to permit an in-
ward and outward swing or oscillation, as well
as a sidewise swing or oscillation, said jour-
nal-box receiving the muller-shaft vertically
movable therein, and means for carrying the

~journal-box, and with it the muller and shaft,

10

15

in a circular path of movement, which muller
as it thus travels in a circular path is caused
to drop as it passes over the summit and oft
the inclines, thereby producing a crushing,
as well as grinding, action on the material,
substantially as set forth.

3. In a stamp-mill, the combination, of &
die, arevoluble muller having its bottom end

bearing against the die and grinding material

20
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received on the die, said muller provided with
a, shaft or stem, and independent means for
revolving the muller in its revolution, faster
than said muller would revolve by frictional
contact with the side of the die, whereby an
increased amount of grinding force 1S pro-
duced, substantially as set forth. |

4, In a stamp-mill, the combination, of a
rotatable main shaft carrying a pulley, a
orinding-surfaced die, mullers acting on the
orinding-surface, shafts fixed to the mullers,
said shafts provided with pulleys, and belt-
ing connecting the pulleys of the muller-
shafts with the pulley of the main shaft,
whereby the mullers are caused to berevolved
rapidly in their revolution in an opposite di-
rection to the direction of revolution of the
main shaft, substantially as set forth.

5. In a stamp-mill, the combination, of a
main shaft carrying a sprocket-wheel, a die
forming a grinding-surface, mullers acting
upon thedie,said mullers provided with shafts
or stems, arms revolving with the main shaft,
the ends of said arms forming bearings for
the shafts or stems of the mullers, sprockets
on the muller-shafts, a counter-shaftcarrying
sprockets, a belt transmitting motion from
one of the sprockets of the counter-shatt to
the sprocket of the main shaft, and another
belt connecting the other sprocket of the
counter - shaft with the sprockets of the
muller-shafts, whereby the mullers are given
an independent revolving motion in their cir-
cuit around and against the die, substantially
as set forth. | |

6. In a stamp-mill, the combination, of a
die provided with a series of steps orinclines,
a revolving arm provided with a bifureated
outer end, a journal-box within said bifur-
cated outer end, said journal-box provided
with laterally -extending trunnions turning
loosely in apertures in the bifurcated end of
the arm, a muller adapted to act on the die,
a shaft fixed to the muller, said shaft passing
loosely through the journal-box, and provided
with a spline or feather, a wheel mounted on

the spline or feather, and means for prevent-
ing vertical movement of said wheel, sub-
stantially as set forth. |

7. In a stamp-mill, the combination, of a
die, an arm adapted to be carried in a circu-
lar path of movement, said arm provided at
its end with a eylindrical recess, another arm
provided with a cylindrical stem held and
oscillating within the eylindrieal recess of the
first-named arm, said last-named arm having
a bifurcated outer end, a journal-box within
the bifurcated end, said journal-box provided
with laterally - extending trunnions fitting
loosely in apertures in the bifurcated parts,
and a muller adapted to act on the die, said
muller provided with a shaft passing through
the journal-box, substantially as set forth.

8. In a stamp-mill, the combination, of a
mortar, mullers within the mortar provided
with shafts, said shafts having pulleys mount-
ed thereon, arms by which the mullers are
revolved, means for revolving said arms, a
main shaft provided with a pulley, a belt
connecting the pulley of the main shaft with
the pulleys of the muller-shafts, and a tight-
ening-pulley arranged to take up the slack ot
the belting as the pulleys are revolved, sub-
stantially as set forth.

4. In a stamp-mill, the combination, ot a
mortar, a muller within the mortar traveling
in a cirecular path of movement, a chute ar-
ranged above the mortar, a block secured be-
neath the chute, a bumper in front of said
block, a medially-pivoted lever connected to
the under side of the chute, a spring-encir-
cled guide-pin connected to the lever, a cam
acting on the lever, whereby a shaking move-
ment is imparted to the chute, and thereby
through the block an intermittent bumping
action is produced, substantially as set forth.

10. In a stamp-mill, the combination, of &
die, a revoluble muller acting on the die, a
shaft fixed to the muller, a journal-box hav-
ing two pivotal points or connections, ar-
ranged, respectively, at right angles to each
other, one of said pivotal points constructed
to permit an inward and outward swing of
the journal-box, and the other constructed to
permit sidewise swinging of the journal-box,
said journal-box reeeiving the muller-shaft
therein, and thereby susceptible to the move-
ment of said muller-shaft, in order to permit
the free swinging of the muller both inwardly
and outwardly, as well-as laterally, and means
for carryving the journal-box and the muller
and shaft in a circular path of movement.

In testimony whereof I affix my signature
in presence of two witnesses.

CITARLES E. SEYMOUR.

Witnesses:
CHARLES S. FREXN(H,
W. W. SHERMAN,

" the shaft and provided with a groove fitting 03
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Correction in Letters Patent No. 589,036, -

| Counterslgned

It is hereby certified that in Letters Patent No. 589,036, granted August 31, 1897?'{-'
upon the application of Charles E. Seymour, of Lake Geneva, Wisconsin, for an im-

provement in ‘“Centrifagal Muller-Mills,” an error appears in the printed specification

. requiring correction as follows: In line 124, page 5, the words shaft fixed to the should

be inserted before the word “muller;’”’ and that the said J.etters Patent should be rea,d

with this correction therein that the same may conform to the record of the case in the

Patent Office.
Signed, countersigned, and sealed this 14th day of September, A. D. 1897.

[8EAL. ] WEBSTER DAVIS,
' Assistant Secretary of the Intertor.

o

BeENJ. BUTTERWORTH,
Commissioner of Patents.
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