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UnrTED STATES PATENT FFICE; 4

W'ILLIAM A. KONEMAN AND HIRAM H. SCOVILLE, OF OHICAGO ILLINOIS
SAID SCOVILLE ASSIGNOR TO AZEL FB. I—IATCH OF SAME PLAGI} |

PULVERIZING APPARATUS; -

SPECIFICATION forming part of Letters Patent No. 315,146, dated April 7, 1885,
Application filed March 14, 1884, |

(No model.)

To all whom it may concern: |
, Be it known that we, WILLIAM A. KONEMAN
~and Hiram H. SOOVILLE of the city of Chi--
-cago, county of Cook, and State of Illinois,
5 and citizens of the United States of Ameuca,
haveinvented certain new and useful Improve-
-ments-in Pulverizing Apparatus; and we do
hereby declare the followmﬂ‘to be afull clear,
and exact description of the 1nvent10n such
ro as will enable others skilled in meehameal art
to make and use it, reference being had tothe
accompanying dmw ings, which form a part of
this specification, in which—
Figure 1 represents a front elevation of the
15 machine, partly drawnin perspective and part-
ly in vertical section. Fig. 2 represents the
construction of one outer bearing of one coni-
cal crushing-roll. Fig. 3 represents the con-
straction of one inner bearing of one conieal
- 20 crushing-roll. Fig.4 represents a plan of the
machine, partly shown in sectiontakenthrough
planes %k and 11 in Fig. 1.  Fig. 5 shows a
vertical section through one comeal roll, one-
half of inner hopper- shell and one-half of bed-
25 plate drawn to double scale. Fig. 6 shows a
perspective view of oneset of retarding-guards

“forregulating the feed between ther olls, drawn

to double scale. Iig. 7 showsa section, part-

ly in perspective, Dfamalgamatmg -trough and

30 centripetal talling- dlSChcll ge,drawn to double
scale.

The object of our invention is to pmwde

an apparatus wnich will pulverize hard or

brittle substances to any degree of fineness

35 required by means of one or more conical

rolls independently revolved abovea rotating
bed-plate,without the necessity of screening
the pulverized material before- its final dlS
charge from the machine.

The further object of our invention is to
provide an apparatus in which a conical roll
or rolls independently revolved and a bed-
plate can be so adjusted as to force a gradual
reduction to powder or pulp of the materlal
45 operated upon.

The further object of our invention is to
provide an apparatus which will pulverize
substances by means of a conical roll or rolls
independently revolved and a rotating bed-

40

plate so 1élat1vely adjustable that such sub-
stances may be pulverized dry or wet byadd-

50

| Ing water or other liquid substances.

The further object of our invention is to
provide an apparatus in which a pulverizing
roll or rolls rotating upon a bed-plate are fod
and supplied with material from the center,
and 1n which the too rapid moving of such
material toward the per iphery of the bed- _
plate is checked and adjusted. -

- The further object of our invention is to
provide an appamtus which will reduce gold

55

60 _

and silver bearing ores to powder by means

of a revolving conical roll or rolls and a ro-
tating bed- plate and which will amalgamate
the precious metals before the final dischar ge
of the ore-powder.

Referring to the drawings, the parts marked
A in Fig. 1 represent the frame of the ma-
chine, which may be made in any desired
shape or of any material warranting sufficient
strength. We preferably use iron. A’isa
platform ecovering a portion of the machine |
horizontally above the rolls. B is the step or
support 1in which shaft or axle C rotates, and
it forms a connecting member of the frame A, 75
resting npon and firmly held by the founda-
tion of frame-A. Cisthe main shaft or axle,
which we prefer to cast hollow 1n order to give
additional strength. D is the spider,which is
firmly keyed or fastened to shaft C. The ex-
tended radial arms of said spider support and
carry the crushing-plate. E, a plate of soft
metal fastened to spider D and interposed be-
tween the spider and the main crushing-plate
I, whieh 1s firmly held by plate K. G‘r Is a
centml filling of cheap material, preferably
wood coveled with sheet-iron, to prevent the -
material from passing down thr ough the table;

70

80

H, main driving gear-wheel keyed firmly to

main shaft or axle C. Five of the piuions
marked 1 are rotated by gear-wheel H, and

QO

are keyed to axlesJ. Axles J rotate pulleys

L. One of the axles J, with its pulley L
and pinion I, is rotated by the main driving
or power pulley M. K K are the journals
and supports for axles J, and are firmly fast-
ened to frame A. N 1s an angular frame
which surrounds the main shaftoraxle G, and’
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. a part of the frame.

= 25 chine thereby

is firmly held and supported by braces from

-the frame A in such a manner that it becomes
The inner bearings of

the rollers are attached to and supported by

- 5 sald frame N. It reaches down to within, say,
three inches of the bed-plate, and is provided

- with gates O for the free discharge of material.

~ N'is an inner hopper-shell, of light imu-, and

provided with receiving- funnels N2 The in-

10 ner bearings for conical roll-axles R (marked

" Pand shown enlarged in Fig. 3) are supported
- by suspending -'bolts,- and slide in hopper-
- frame N. These bearings are so constructed
that by turning nuts P’ on the ends of the

15 suspending- bolts the bearing may be raised or

lowered, thereby raising the roller farther
from or lettmﬂ* it down nearer to the bed-plate,

- according to the fineness of powder desired.

Screw P* regulates the pressure of spring I*.

20 The object of spring P° is to keep the roller

~down to its adjusted height under ordinary
- working pressure, but to allow the roller to

- rise should articles of unusual harduessﬁ—such'

“as iron or steel—be fed or thrown into the ma-

saving breakage should such
an accident oecur. “The outel Dbearings for
conical roll-axles R (marked P and shown en-

larged in Fig. 2) are constructed like inner

‘bearings P, and are supported by and slide

30 in the uprlght supports of frame A. Roller- |
| carrying free gold is as follows:
machine 1s set in motion by applying power
to driving-pulley M, thus rotating bed-plate
I and conical rolls S on their axles, the ore,

axles R extend outside of and through the
~outer bearings P sufﬁelent to allow pulleys
T to be keyed to them. Pulleys T are con-
- nected by belts with upper pulleys, L, which

35 recelve motion from the gear-ring H. By this

“means power is communicated to the conical

- rolls positively and independently of the mo-

~ tion of the rotating table S. These conical
‘rolls S, of which a numbel corresponding with

40 the capaclty of machine desired are used, may

be constructed of one or more pieces or of one
- or more narrow rolls each, in order to give
the length of roll desired, and they may each
be made solid or with removable crushing-

45 shells which latter method we prefer, and for

crrmdmg orain or other substances of slight
resistance the rolls as well as the bed- plate
may be constructed of stone.
we construet each roller with a 1oller core, ',

50 which is firmly fastened to roller-axle R, and

with crushing-shell §% which fits over and is
firmly fastened to 1‘01161‘ coreS’. The retarding-
guards,(marked U, )oneset of whichisshownin
perspective in Fig, 6, are suspended from plctt

55" form A’, and are so constructed that they may

~ be 1ead11y adjusted. They may be made of any
desired shape and of solid or perforated sub-
stances.

irons for trough W. These supports are fast-
ened to smder plate K. The trough W, rest-

ing in and fastened to supports V Oppomte’

but below the edge of the table I, receives, by

65 centrifugal action, the matter d1scharged from

Tor ﬂ*enelal use |

They serve to retard the too rapid
outward movement of the material being pul-
60 verized. V representsthesupporting bracket-

215,146

ing-discharge.

- The overflow from the trough
W is from its inner edge into the stationary
trough Q, which may be of any shape and

built of any suitable material, and so con- 70 -

structed as to discharge at one or more points.
The centripetal discharging-trough W serves

to amalgamate the precious metals when they |
are present in a free state in ores which are

ns

being pulverized, for which purpose a quan-
tity of mercury is placed in the trough; but
thetrough i1s dispensed with when amalgama-

tion is not desired. The crushing- bed F 1s :
depressed at its inner edge, so that for a dis-

tance outward from said edge theroll does not
conform to the surface of the bed F. Thisde-
flection of the bed-plate at the head of theroll
| 18, say, three-eighths (§) of an inch, and 1t de-
creases to nothing at a point nearer the pe-
The ore there 1s.
nipped gently and reduced in size, while the
i finer portions of the ore pass under the rolls =
without contact at this point, and travel to-

ward the periphery until they reach a point
on one of the rolls with less space between it -
and the bed-plate than the diameter of the

‘ore lnmp.

riphery of the bed-plate.

Its reduction will then commence,

30

90_ 

and will continue gradually uatil its final dis- |

charge.
in Fig. 5 between the points 8 and 9.

The operation of the machine on, Say, ore
After the

which has been reduced to a size of one-half

1nch or more orless by means of an ore-crush-

er, or by means of a crusher and Cornish rolls.

combined, is fed into hopper N’ through fun-

nels N? zmd a jet of wateris injected into the

The deflection referred to is ShOWl’l'. -
| 95

105

h0ppe1 as well, if a wet pulp 1s desired, orif .

the gold is to be amalgamated in the tr ough
The ore falls on the lotatmcr bed-plate F, and

is ab once distributed to the head of 1ollers =

by passing between the lower edge of hopper
N and bed - plate ¥, and by passing also
through hopper-gates 0. The first retarding-
guard U prevents the ore from passing out-
ward any farther than the point of its posi-
tion, but forces the ore to pass under the rolls,
it bemg delivered to the rolls by the rotatmﬂ
bed-plate. The retarding-guards, from the
nature of their position, force each particle to

pass under the rolls repeatedly, and prevent

it from leaving the machine until reduced to
asize corresponding with the space between the
bed-plate and rolls at the periphery of the
plate. The superficial increase on the bed-
plate surface from its center toward its pe-
riphery furnishes spreading-room to the ore
particlesin the ratio of their reduction. When
the reduced ore particles reach the edge of

the bed-plate,they are hurled in a twngent line

(1 2 in Fig. 7) into trough W, and are thrown
agmnst the body of mercury whmh has been
placed in the trough. The mercury, having

‘said table. Line34in Fig. 71is the line of tail- | a much greater specific gravity than the ore-
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powder, banks up against the wall of trough | 1. The combination, in a pulverizing appa-
Winamannersimilarto line 5 6 in Fig. 7. The | ratus, of a surrounding frame, A, step B, rest-
ore-powderisforced backward or centripetally | ing upon foundation of frame A and secured
over the inner edge of the trough by means | to said frame, vertical shaft or axle C, rotat- |
5 of a water-current introduced in any desired | ing in and sapported by step B and held in 65
‘manner, and ores having a great tendency to | its vertical position by a top bearing, also sup-
cling or pack may be loosened by means of | ported by the frame A, driving wheel or gear
one or more scrapers or stirrvers introduced | H, fastened to vertical shaft or axle C, and in
1nto the trough W. 'When the ore and water | engagement therewith a driving-pinion, the

1o leave trough W, (in the line 8 4, Fig. 7,) | spider D, fastened to axle C, and bed-plate F, 70
they are delivered into receiving-trough Q, | fastened to spider D, a series of conical rolls, -
whence they are discharged in any desired | and means for imparting to them independent
manner. When dry pulverizing is desired, | and positive rotation, substantially as and for
the trough W is dispensed with, the machine | the purpose set forth. | -

15 1S Inclosed with a casing, and the fine powder 2. The combination, in a pulverizing appa- 75
or particles are removed as fast as formed by ! ratus, of frame A, hopper-frame N, firmly held
a suctlon-fan. We prefer to give the bed- | suspended by frame A, inner and outer bear-
plate a downward pitch from its center to the | ings, P, supported by frame A and hopper-
periphery in accordance with the pitch of the | frame N, roller-axles R, rotating in bearings

20 rolls, in order to secure a horizontal axle for | P, conical rolls S, held by axles R, bed-plate 8a
‘the conical rolls. _ I, and mechanism for revolving said rollers

‘Heretofore when a revolving bed-plate has | independent of said bed-plate, substantially as
been employed the revolution of the rolls has | and for the purpose set forth. ' |
been derived by contact with said bed-plate, | 3. The combination, in a pulverizing appa-

25 and when a stationary bed-plate has been em- ratus, of frame A, bed-plate F, having the de- 85
ployed, and the rolls carried over the surface | flection in its surface from 8 toward the cen-
thereof, the revolution of the rolls on their | ter, as shown and described, and rollers S, TO-
own axes has also been derived from contact ! tating on bed-plate F, substantially as and for

- with the bed-plate. ' the purpose set forth. o :

32  Weapply an independent power to revolve 4. I'ne combination, in a pulverizing appa- qo
the rolls, and thereby may cause them to re- | ratus, of a rotating bed-plate, F, independent-
volve at the same or a different surface-speed | ly-rotating conical rolls 8, and retarding-
from the bed-plate, and may exert a grind- | gnards U, adjusted between conical rolls S and -
‘ing as' well as a crushing force. « held suspended from floor A’ in stationary po-

35 In order to keep the roller-axles as nearly | sition over the rotating bed-plate, substantial- g5
horizontal as possible when gradual reduction | ]y as and for the purpose set forth. o |
18 desired, we make the bed-plate in such a 5. The combination, in a pulverizing appa-
manner that its face has contact with and is | ratus, of bed-plate F, rotating rolls S, roller-
parallel to the face of therolls for a greater or | axles R, bearings P, adjusting rods and screws

go- less distance from the periphery of the plate | P’ and P? for raising and lowering roller-axles rzo
toward its center, as shown by line 7 8 in Fig. | R, and springs P° on bearings P, substantially
5, then to deflect, drop, or sink the face of the | as and for the purpose set forth. |
bed-plate from point 8 to the inner end or head 6. The combination, in a pulverizing appa-
of the rolls, as shown by line 8 9 in Fig. 5. | ratus, of frame A, bed-plate F, rotating rolls

45 This deflection is greater or less, according to | 8, roller-axles R, bearings P, pulleys T, fast- 105
the size of the material to be gradually re- | ened to axles R, and power-connection with
duced. pulleys T, substantially as and for the purpose

We do not claim any pulverizing process by | set forth. - :
means of a bed-plate and rolls where the rolls 7. The combination, in a pulverizing appa-

50 revolve on the bed-plate at or near its periph- | ratus, of frame A, shaft C, spider D, bed- 110
ery, 1f the rolls have a face parallel to their | plate F, rollers 8, trough-supporting brackets
axle, and where a screen or metal wall sur- | V, fastened to spider D, and centripetally-dis-
rounds and 18 fastened to the bed-plate, or ) charging trough W, supported by and resting
where rolls having a paraliel face are rotated | in supporting-brackets V, substantially as and

55 in a trough on the periphery of.a bed-plate, | for the purpose set forth. -

~and are rotated by arms fastened to the driv- | WM. A. KONEMAN.
ing-shaft, numerous devices embodying these HIRAM H. SCOVILLE.
principles being 1n use; but : Witnesses: | |
What we claim as new, and desire to secure - H. B. MARTIN,

6c by Letters Patent, is— Davip D. DRUMMOND,

y
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