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To all whom it may conceri:

Be it known that I, THOMAS W. CAPEN, a
citizen of the Unlted States, residing at Chl—-
cago, in the county of Cook ‘and State of Illi-
nois, have invented certain new and wuseful
Improvements in Rock and Ore Pulverizers,
of which the following is a specification.

My invention relates to that class of pul-

verizers in which there is a vertical rotating

or operating shaft provided with a crushing-
head at the upper end and means for driving
1t at the lower end and arranged to be sur-
rounded by what is known as ‘‘crushing-con-
caves” for the purpose of crushing or brea,k—
ing stone and ore between the same.

It hasmore particular relation to that class
of pulverizers known technically as ‘“sample-

grinders,” in which small particles of rock and

ore are crushed and pulverized to a fine de-
gree, and particularly to the means by which
the crushing-concaves are adjustably held in
operative position.

The object of my invention is to provide a
simple, economical, and efficient rock and ore
orinder; and the invention consists in the fea-
tures; combinations, and details of construc-
tion hereinafter described and claimed.

In the accompanyingdrawings, Figure 1 is
avertical elevation of a rock and ore grinder
constructed in accordance with my improve-
ments, showing the mechanism in operative
position in the solid lines and in an inopera-
tive position in the dotted outlines; Kig. 2, a
vertical sectional elevation taken on theline 2
of Fig. 1; Fig. 3, a vertical sectional detail
taken through the shell and crushing-con-
cave, and Figs. 4 and 5 vertical sectional de-
tails of the shell and crushing- concaves
shown separately.

In the art to which this invention relates
and having special relation to that style of
rock and ore grinder known as a ‘‘sample-
grinder” it has been customary to adjust the
vertically-arranged operating-shatt so as to
provide for crushing material in different de-
orees of fineness and to compensate for wear
of parts. This adjustment has been accom-

plished by the raising and lowering of the
step-block and other parts at the lower part
of the grinder, which as a consequence and
owing to imperfect workmanship and other-

i

[ causes permitted the o1l used for lubrication

to pass through. The disadvantage of this

stvle of 0‘1111(?1611‘ was that the oil bemfr re-

moved from the place where heavy fnetwnal
force was exerted permitted the  parts to wear
rapidly, and thus dest1 oy the efficiency of the
machine.

My invention, therefore,isintended,prima-
rily, to overcome these objections by provid-
ing means for holding the erushing-concaves
in operative position and permit of vertical
adjustment of the same, all of which will
more fully hereinafter appear.

In constructing a grinder in accordance
with my 1mprovement3 I make a frame por-
tion A of the desired size, shape, and strength
to hold the operative and other parts in po-
sition. In order to crush the material, a ver-
ticalrotating or operating shatt B is provided,
having its lower end loosely held in the hub
of a rotating driving bevel-gear C, the hub of

| which is provided with a slot or groove ¢, in

which a cross-pin 6 in the operating-shaft is
inserted. The hub of the driving bevel gear

| forms a step ¢ for the operatmﬂ-shaf‘u and

rests upon a step-block C', arranged upon a
shoulder, which surrounds & central opening
and in which is inserted a screw-plug C-.

-The screw-plug is not a necessary adjunct of

the machine. It is merely putin forthe pur-
pose of filling an opening through which a
boring-bar may be inserted for the purpose
of economically boring out the frame to form
a bearing for the hub of the driving-gear. It
will be readily seen, therefore, that this plug
may be dispensed with, if it be so desired.
The upper part of the operating-shaft is
provided with a crushing-head D, which is
preferably loosely mounted thereon, so as to
have a slot portion engaged by a Cross- pin d
in the shaft, which secures the simultaneous
rotation and operation of the head and shaft.
Surrounding this head the crushing-concave
K is arranged, whieh concave is made in the
form of a ring. This ring concave E is pro-
vided with one or more projecting lugs e,
adapted to enter bayonet-shaped slots ¢? in
the holding-shell E', so that no matterin what
direction the crushing-head is rotated the
parts 10 become more firmly locked in posi-
tion, while at the same time permitting them
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to readily separate for the purposes of repair | necessary to compensate for t.he wear of the

or replacement. The upper part of this shell
is open, as at e, to provide a space or hopper

through which material may be inserted for
the purpose of being acted upon.

In order to prowde for the vertical adjust-
ment of the erushingring concave and differ-
ent grades of erushing material,- the shell is
loosely fitted in the frame portion, so that it
may be raised or lowered whenever it is de-
sirable or necessary, and it is further pro-
vided with trunnions ¢, which are engaged
by adjustable compound holding-levers G
and G, pivoted to the frame at g and together
at ¢'. These adjustable holding-levers are
connected together by means of a cross-bar,
upon which a sleeve g*is mounted and which
is adjustably held in position by means of
the hand-wheel nuts H and H', which have
threaded engagement with the pivoted hold-
ing-screw H* ¥rom an inspection of the
drawings it will be seen that the holding-le-
vers may be raised and lowered by the ad-
justment of the hand-wheels and held in any
desired position and at the same time per-
mit the removal of the shell entirely from en-
cagement with the frame, as is shown in dot-
ted outline, whenever it is desirable or nec-
essary.

To transmit power and motion to the driv-
ing-gear from any prime mover, the frame of
the machine is provided with a horizontal
drwmmsha,ft I, having tight and loose pul-
leys 1 and 7 mounted thel eon, one end of the !
driving-shaft having a bevel-pinion I, which
engages with the drwm o bevel-gear of ‘the op-
erating-shaft.

To oil the step, an oil-supply pipe X is pro-
vided, having a cap porfion & on the vertical
art thereof, the other end of the pipe being
secured to the frame at or adjacent to the
point where the block and step contact.

To discharge the crushed material, the
frame is prowded with inclined chutes T and
I/, leading out of openings at each side of
the frame portion through which the material
may be discharged after it has been crushed.

Asabovestated,thisspecific class of pulver-
izer is what is teehmeally known as a ‘‘sam-
ple-grinder.” In use this style of grinder,
Which-is used largely in assay-work, must be
provided with means for removing the shell
with the crushing ring concave from the
frame of the machine, 80 as to thoroughly
clean the entire machine; otherwise the ‘‘as-
say ”’ of the succeeding sample would be prac-
tically worthless. An inspection of the draw-
ings and of the foregoing deseription will show
tha,t I have provided an advantageous ma-
chine, in that the means for removably hold-

ing the shell of this erushing ring concave is

independent of the adjustment. In other
words, the shell of this crushing ring concave
may be removed without disturbing the ad-
justment, so that the same degree of fineness
may be had in a large number of sample
orindings. Theadjustment,therefore,isonly
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I claim—

1. In a rock and ore pulverizer, the combi-
nation of a frame portion, a vertical operat-
ing - shaft provided with a crushing - head,
cmshmﬂ'-rmﬂ'-concave mechanism sur round-
ing the erushmfr-head between which ele-
ments material may be fed and ground, and
lever mechanism for holding the crushmﬂ'-
ring-concave mechanismin operative posﬂsmn
and entirely removing and holding such ring
without the Operatwe sphere of the head,
substantially as described.

2. In a rock and ore pulverizer, the combi-
nation of a frame portion, a vertical operat-
ing-shaft provided with a crushing-head on
the upper end thereof and rotatably “mounted
within the frame a ring concave surrounding
the crushing-head, a shell in which the n'rmd-
ing ring concave is removably held, and lever
mechamsm for admsbably holdmw the shell
with its crushing ring concave in operative
position and entuely removing and holding
it without the operative sphere of the head
substantially as described.

3. In arock and ore plﬂVGl"lZ@l the combi-
nation of a frame portion, a vertical operat-
ing-shaft provided with a crushing-head on
its upper portion, a beveled drwmg-geaf in
which the lower end of the erushing-shaft is
mounted and forming the step therefor, a
crushing ring concave surrounding the crush-
mﬂ-head a shell in which the ecr ushmﬂ' con-
caved ring is removably mounted, and means
for .-,Ld;mstably holding the Shell with ifs

- crushing ring concave in operative position

and eutlrely removing it without the operat-
ing sphere of the cmshmw-nead substan-
tIa,lly as described.

4. In a rock and ore pulverizer, the combi-
nation of a frame portion, a vertical operat-
ing-shaft mounted therein, a crushing-head
loosely mounted thereon so as to rotate thel 0-
with, a erushing concaved ring surrounding
the crushlnﬁ'—head a shell portion in Whlch
the crushmﬂ' concaved ring is held and lever

‘mechanism for adjustably holding the shell

with its crushing ring concave in operative
position and entirely removing 1t without the
operative sphere of the erushmg—head sSub-
stantially as described.

5. In a rock and ore pulverizer, the combi-
nation of a frame portion, a vertical operat-
ing-shaft mounted thereon and provided with
a crushing-head at its upper portion, a crush-
ing ring concave surrounding the head por-
tion, a shell in which the concaved ring is re-
movably mounted, lever mechanism pivot-
ally secured to the frame portion and to the
shell portion for holding it with its crushing
ring concave 1in operatwe position and en-
tirely removing it without the same, and
screw mechanism for adjustably holding the
lever with its other parts in operative posi-
tion, substantially as described. |

6. In a rock and ore pulverizer, the combi-
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682,170 3

nation of a frame portion, a vertical operat-
ing-shaft provided with a ecrushing-head
mounted thereon, a crushing ring concave
surrounding the crushing-head, a shell por-
tion in which the crushing ring concave is re-
movably mounted, compound lever mechan-
1sm pivoted to the frame portion and to the
shell for raising and lowering the shell and
holding it in different positions, a holding-

| screw pivoted to the frame portion, and hand- 10
nuts on the holding-screw foradjustably hold-

| ing the levers, shell and other parts in oper-
ative position, substantially as desecribed.

THOMAS W. CAPEN.

Witnesses:
DAVID K. WHITEHEAD,
‘l ROBERT N. PUHLMAN.
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