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To all whony it may conceriv _

Be it known that I, DAvVID H. ANDERSON,
residing at Granite, in the county of Deer
Lodge, Montana Territory, have invented cer-
tain new and useful Improvements in Crush-
ers, of which the following is a specification,
reference being had therein to the accompa-
nyving drawings.

This invention relates to rock or quartz

crushers, which may also De used in break-
ing coal or similar substances.
The invention consists in the mechanisms
and combinations hereinafter set forth.
" The object of the invention is to simplify
and make certain the operation of a rock-
crusher. | |
Figure 1 is a vertical longitudinal section

of the machine, some parts being shown 1n

elevation. TFig.2is an end elevation, the hop-
pers being shown in section. Ifig. 318 a top
plan of the machine. Tig. 4 isa vertical sec-
tion of a crushing-shell detached, and IFig. 6
is a top plan of the same. Tig. 5 is asideele-
vation of the main cone, and Fig. 7 a top plan
of the same. Tig. 8 is a detail of the swing-
ing link. . |

The letter A indicates the frame of the ma-
chine. The frame has standards A’, in which
the crank-shaft 1 is mounted. This erank-

shaft is driven by a belt or running pulley 2

and carriessuitable fly-wheels 3 3. The crank
or wrist pin 4 passes through a brass or box
forming a bearing 5, which bearing slides in

euideways 6 6,forming a bearing-head to the

connecting-bar 7. The rotation of the crank
will reciprocate the beaving 5 in its ways In
a vertical direction and at the same time re-
ciprocate rod 7 in horizontal direction. 'LT'he
ways 6 6 are held parallel by bolts 3 8 .and
spreaders or sleeves 9 9. The end of bar 7
next the crank is supported by a swinging
link 11, whieh is sustained at its lower end 12
in a box 13 on the frame, and at its upper
end forms a loop which enters a socket in bar
7. 'The link 11 is of the same length as the

lower member 15 of atoggle-lever. The toggle
member 15 is supported in a cup 16 on the
base piece of frame A. The end 17 of-bar 7
farthest from the crank may have a hook at-
so tached thereto by bolt 18 or otherwise, or the
hook may Dbe integral with the bar without

departing from the invention. The upper
member 21 of the toggle-lever has one end

resting in the cup 22 of the connecting-bar.

The upper end of this toggle member forms

‘a socket 23, which supports the ball 24 on the

main shaft B of the machine. The shatt B
slides vertically in bearings 25, which are pref-
erably babbitted and sustained in the cross-
oirts A? which are by preference keyed to the
upright columns A®of the frame. Theshaft b
may be of steel or of iron with steel or chilled
ball and collar. The collar 26 is preferably in-
tegral with the shaft and supports a cone or
frastum 27, which has a hardened casing 23.
The upper end of the cone or its cover may be
fluted in any usual form, as indicated at 29.
A second frustum 31 may be applied to the
shaft B above the frustum 27, although it will
be understood that these frustums may be
made integral. The construction in sections

ig for convenience in large machines and to
replace worn parts.

A eap or cover 37 may
extend over the top of shaft B. A strong
shell 33 is attached to standards A’ by bolts
34, resting in notches in the flanges 35 of the
shell and passing through similar notches 1n
the edges of caps 36.. Of course other usual
formsof attachment may be employed to hold
shell 33 in place. The shell 33 has a hard-
ened lining 37, which is fluted in manner to
correspond with the work to be done. This
lining 37 can be replaced when worn. The
shell 33 and its lining have a frusto-conical
opening, largest at the bottom, but of less de-
oree of taper than the cone23. Consequently
the space between the cone and shell will al-
ways be wider at the top than at the bottom.
The shell 33 may be adjusted vertically on the
columng A’ by loosening bolts 34 and tight-
ening the same in a new position,thus defer-
mining the space Dbetween cone 28 and the
shell at the bottom, which space will defer-
mine the fineness to which the rock will be
crushed in operating the machine. An annu-
lar hopper 41 is attached to the upper portion
of shell 33 and directs the coarsely-broken
stone or quartz into the space between the
cone and shell. An annular trough 42 is at-
tached to the frame just below the cone 28
and receives the broken stone from the ma-
chine. This trough has delivery-spouts 43
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caused to reciprocate, thus
straightening the toggle-joint and altern ately .

in convenient. loeatlons to deliver the blohen
material.

The Opemtlon of the machine is as follows
YWhen the crank-shaft is rotated, the bar 7
ﬂemnﬂ' mlcl
raising and lower ing the main shaft and its
cone attaehments. The broken material in

“hopper 41 1s allowed to fall into the shell as

the cone falls, and is then crushed between

the shell and cone as the cone rises, the grad-
‘ual narrowing of the annular space between
the cone and shell as the material descends
causing & constantly finer comminution of:
the pieces,which finally drop into the trough

42 and escape by spouts 43. The cup at tOp
of toggle-lever 21 permits a lubrication of the
bem‘mﬂ*-ball of the main shaft at that point.

W‘hll@ the rocking link 11 is a great help

to the ease and 11n1f01*1111ty of opemtmn of

the larger machine, small machines may be

made w1th pitman- COI]H@CthIl in any usual

form without departing from the spirit of my

Invention so far-asthe cr U‘-a]llll et echanism is

concerned,
- What I elaim is—

1. The combination, in a crusher, of the
crank-shaft, a hemmmbox themfor, a -con-
necting-bar provided with vertical slideways

embracmﬁ‘ the bearing-box, and a toggle-lever
for actuamnﬂ‘ the cone and coupled to the
connecting- bm* substantially as deseribed.

2. In a euwher atoggle-lever actuating the
cone, a- eonnectmw—bm coupled to said ton*-
ole- level‘ and havm a slideway at its other
end, a crank and a- bmrmn* in the slideway,
and a swinging link connected to the bar and

to the fmme, all combined substantially as

described.

3. In a crusher, a vertically- 1‘00]]_)100&111‘1“
shaft, a toggle - lever supporting the same,

&
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and a connecting-bar interposed and forming
the sockets for the adjacent ends of the tog-

gle-levers, said bar connected to the driving
mechanism, all combined substantially as
described.

45

4. The combination, in a crusher of the
character described, of ‘a vertically-recipro- -

cating conical plungerand a surrounding shell.

having a conical chamber therein, Substa,na
tmlly as described.

5. The combination, in a crusher of the
character described, of a vertically-recipro-

shell having a chamber of less taper than the
taper of the cone, substantially as described.

0. In acrusher, the combination of a verti-:

ally-reclproeatmn'comcal plunger-having a

fluted surface and a surrounding shell ha,v |

ing a less taper than the plunner |
7. In a crusher, the combination of a ver-

tically-reciprocating conical plunger and a

surrounding shell fluted on its interior sur-
face, Substantmlly as deseribed.

8. The combination, in a -crusher, with a
vertically-r 6(311)1‘0(3&1311]0‘ conical plumer = of a
surrounding shell having conical -¢chamber,
saild shell bemﬂ VGl‘LlCcﬂl}" adjustable on 1t5

~supports, as bet forth.

9. The combination, in a crusher, of a ver- 70

tically-reciprocating conical plunger having

1ts base downward and a shell having a hard-

ened interior lining with a Surface of ‘less

20

cating conlcal plunger and a surrounding
55

60

taper than the td,per of the plunﬂer substan-

tially as deseribed.

Intestimony whereof I affix my signaturein-

presence of two witnesses.

DAVID H. ANDERSON.
Witnesses:

W. E. TvANS,
. H. BIRD.
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