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CIIARLES LEWIS CARMAN, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE GATES
TRON WORKS, OF SAME PLACE.

JAW STONE-CRUSHER.

SPECIFICATION forming part of Letters Pa,tefnt:No; 551,304, dated December 10, 1895.
ﬂp_pii{:atinn filed May 15,1894, Serial No. 511,346, (No model.)

To all whonv ¢ may conceri.: . -
Be it known that I, CHARLES LEWIS CAR-
MAN, a citizen of the United States, residing
at Chicago, in the county of Cook and State
= of Illinois, have invented certain new and
useful Improvements in Jaw Stone-Crushers;
and I do hereby declare the following to be

a full, elear, and exact description of thein-

vention, such as will enable others skilled in

15 the art towhich it appertains to make and use
the same. . . |

My invention relates to that class of rock

or ore breakers in which there is one sta-

tionary jaw, forming a portion of the main

15 frame, and one swinging or vibrating jaw piv-

oted in the main frame and caused to ap-

proach and recede from the stationary jaw

to crush the material between them and to

allow it to escape when crushed to the de-

20 sired degree of fineness, the faces of the jaws

presenting to each other a suitable angle, the |
distance between them being considerably

less at the bottom than at the top,asis the com-
mon form of construction for such crushers.
The present improvements have relation
to the mechanism employed to actuate the
swinging jaw and to details of construction,
whereby the stress incidental to the erush-
ing of the material between the jaws is pre-
30 vented from coming upon the main frame di-
rectly, as in most cases, and the machine may
be made more compact and be more cheaply
constructed. |
Reference is had to the accompanying
35 drawings, in which— :

Figure 1 is a side elevation of the crusher
with one fly-wheel removed and constructed
according to my invention. Fig. 2 1s a t0p
plan view of the same. Fig. 3 1is a rear ele-

40 vation. Fig. 4 is a vertical longitudinal sec-
tion of the machine. FKig. 518 a transverse

.'jt""‘
“J

vertical section on the line x x of Figs. 1and .
| against the plate a and their rear inner edges

4, TFig. 6 is a diagrammadtical view illustrat-
ing the three-membered toggle when the crank
45 is at the upward limitof its movement. Kig.
7 is the same at one-quarter revolution of the
crank tothe front. Fig. 8iswhen the crank
is at its lowest point. Fig. 9 is when it 1s a
quarter of a revolution to the rear. Iig. 10

so is a diagrammatical view showing the path

of the toggle end in connection with the res’
of the three-membered toggie. |
The main frame A isformed as shown with

the stationary jaw A’ integral therewith, by

which the two side portionsare connected and
held in position. The side portions of the
main frame are also connected at the rear
end at the bottom by cross-bar A? the spe-
cific purpose of which will heremafter be
more clearly set forth. Near the center of
the main frame, at or near its top, are pro-
vided two bearings A® for the pivoted shaft
B’ of the swinging jaw B. These bearings
A3 are provided with bushings A% having
means A’ for oiling, substantially as shown.
These bushings A* have their outer ends
made solid, and the ends of the shaft B’ bear

against the inner faces of the respective solid

ends of the Dbushings, preventing lateral
movement of the shaft, and as the bushings
At are held rigidly by the bearing-caps A°,
secured by bolts A%, the shaft B’ is free to os-

| ¢illate or rock with the swinging jaw B, but

is prevented from acquiring a vertical motion
which is incidental to the rolling action of the
round portion of the material to be crushed
between the jaws. |

35

60

75_.

At the rear of the main frame A and some-

what above the cross-bar A are formed two
bearings A8 for the crank C. These are ordi-
nary bearings provided with suitable caps,
bolts, and lubricating devices, in the usual
manner. The front portion A’ of the main
frame A is provided on its inner side with a

Tiner or crushing-plate a, of suitable material,

to resist the abrading action of the material
being crushed, and is supported by lugs «’
and prevented from rising by lugs a* and held
firmly against the face of jaw A’ by the wear-
ing-plates D, which are wedge-shaped and

placed on each side of the main frame A, on

the inside, and their front edges D’ bear

against strips AY, formed on the inner side of
the main frame A and projecting inwardly,
and suitably located to form an abutment or
bearing for the wearing-plates D.

- The wearing-plates D have their front edges
D' beveled to conform to the end corrugations

‘on the face of the liner ¢, where they come in

80.
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contact therewith, and are thus held in con-

tact with the inner faces of the main frame A.
The rear edges of the wearing-plates D have
strips D3, of about one-third of the thickness
of the plates, extending midway their entire
length, respectively. These strips D? form
the bearings of the plates D, respectively,
against the strips A°, formed on the main
frame A, and form, ::Llso seats for the gib-
headed bolts D* (see IMig. 1) that pass thr OUU'h

wearing-plates D in contact with the main
frame A.
on the bolts D* the wear 11:1ﬂ-p1(11:es D may be
removed or forced down to more fir mly seat
the liners «.

In the lower portion of the stationary jaiv
A'is formed an eye G for the reception of
the shaft G”, aswill be hereinafter more clearly
set forth.

Swinging jaw Bis provided at its upper end
with an eye; in which the pivot-shaft B'is in-
serted,; and also an opening B, in which the

at a point about midway of its length, where
a transverse groove B¥ is ¢ut in the shaft B
to receive it. T'his key prevents the swing-

the swinging jaw and to swing and oscillate
in the bushing A% This key B” also prevents

any transverse motion of the swinging Jawin
the fiame A. The sw inging jaw B 1s also

provided with a liner or crusher-faceb, which

18 stipported by an extension or lug B, whose

“upper surface 1s slightly inclined downward

40

~front face of the swinging

5

50

and to the rear, forming a dovetail to receive

the liner b, Whose lower edge is formed with

a sultable Etllﬂ‘le to fit the hm 316

The liner b is held down and .:wmnsf the
jaw B bv two bolts
B* having wedge- %]mped head% 3%, that pass
Lhrouﬂ'h the swinging jaw B in holes B and
whose wedge- ﬂhfmped heads B® bear agaihst
two suitable lugs BY of said jaw B, thus 1‘11"11115r
securing liner b, being slightly angular in re-
lation to fhe face of the swinging jaw I3, as
1t 1s intended to be reversed so as to presert
a new corner 0°in place of 0% as the greatest
wear takes place at the lower end of the liner

. 0, where it is in the closest proximity to

55

6o

{15

Iiner «.

The swinging jaw B is formied with a flat
surface on the side opposite to that upon
whieh the liner & 1s placed; and this surface

- is located somewhat below the center of the

crushing-face of the liner b, and forms the

seat for the adjusting-wedge BS, the use of

which will be hereinafter more fully de-
scribed. Somewhat above this surface and
extending rearwardly is the lug B® through
‘_-‘-“-""'-‘--_._,__
which an opening is made auap’ned fo recelve
the bolt B, whose function is the raising or
lowering of the wedge B® for the ad;;us‘rment
of the distance between the swinging jaw B

and the shiding wedge-block B, and thereby

the main frame A ELl’ld hold the rear of thP_

- and lowered by the said erank portion.

551,304

change the distance between the liners b
and .

At its outer edge the swinging jaw B is pro-
vided with ribs or flanges .B11 extendmw rear-
wardly, as shown, and hmfing Slightly-in—
clined grooves or recesses B! in each, on the
inside, to receive and support the wedge-
block B,

Near the lower end of the swinging jaw B
is a loop or eye B! into which the rod ‘E is
hooked or otherwise secured. Thisrod If ex-

| fends rearwardly and passes thr ough an open-
By slightly loosening the nuts D? |

g AY, provided for it in the (36111]61 of the
Ccr OSS-bcLI‘ A* and has mounted upon it aspring
E'; preferably of rubber, and a follower-
washer E*, and has ﬁnall;) mounted upon its
extremity two winged nuts K° and E* for pro-
dueihg a tension on spring K’ sufficient to re-
turn the swinging jaw B when the forward
movenient h&s’ b'e‘en; accomplished and also
retain the toggle-plate ¥ of the actuating
mechanism in its seat; this being the best

- method of accomplishing this end.
key B?1s placed and engages with the shiuaft B’ |

Thé mechanism for actuating the swinging

Jaw B3 is eompdased of a three-membered tog-
gle; tormed of the toggle-plate K, the pltman
- ( and the tension-bars H.
ing jaw B from swinging or oscillating on the_ |
shaft B’ and causes S&Id shaft to move with

The tog cole-plate
I has its ends in the form of Semwircles,
which are hardened to prevent wear, and op-
erate in the toggle-seats F' and F?, which are
of suitable material provided for them in the

‘wedge-block B® and pitman G respectively.

T]le pitman & has an eye or hole in its up-
per end for the reception of the shatt G'; and

18 provided with a semidovetail reeess, into

which the toggle-seat F? is fitted and is held
by set-serews .GQ, as shown in the drawings,
and the lower end of the pitman has an open-
ing through which passes the crank-shaft C,
the upper portion G° of this opening G* form-
ing the upper half of the bearing for the
crank-shait C. FPhelower portion is enlarﬂed
and incloses a movable half-box G, Whloh
formis thelower portion of the bemmf for the

crank C.

The half-box G' is held in position by set-
serews G, and is adjustable. This crank-
shaft (=, as shown in Fig. 5, has its crank
portion G'' passed through the pitman, so
that as the shaft revolves the pitman is raised
- The
part of the pitman G that is in a straight line
between the center of the shaft G’ and the
toggle-seat ¥* forms one member of the tog-
glé conibination, the toggle-plate forms the
S@"Goﬁd; and the ténsion—'bal"sfm?m the third,
as shown and specified hereinbefore; the lat-
ter connecting the shaft G’ to the shaft G*
that passes thmunh the opening &' in the
front of the main franie A, as shown. These

tension-bars II are securely keyed at both
ends to the shafts G’ and G’, respectively.
By the use of the three-fmembered toggle
a short frame may be constructed upon which
no tensile strain may fali,
by the tehsion-bars 11.

as that is carried
The wedge-block and

70

ylie

IGO0

10§

I10O

11§

125




10

20

30

35

40

50

55

60

551,304

iaw are preferably located as shown in the

drawings, butthey can be located on the front

face of the pitman G to receive the toggle
seat T2, or they may be located on the front
ond of the machine on the lower portion of the
stationary jaw on the wedge-block formed to
receive and form a journal-bearing for the
shaft G*; but in the latter case the adjust-
ment made would change the inclination of
the pitman relatively to the rest ol the toggle
mechanism and thereby change the throw.
The objection to placing it on the front of the
pitman would be that it would increase the

distance between the eenter of the shaft G’
and the togele-seat ¥? thereby changing the

= . - :
relation of the parts and the angularity of

the toggle-plate ¥, and thus change the

amount of throw at every adjustment.

'The rotation of the crank-shaft C is con-
tinuous, and the pitman and its associated
mechanism are actuated thereby, and from
the hichest point to which it may be raised,
viz., that shown by Fig. 4 and diagrammatical
view, Fig. 6, it is lowered the full throw of the
eranked portion G of the crank-shaft C, as
will be seen by reference to diagrammatical
view, Fig. 8. At this point it begins to rise
until it has again obtained the position de-
lineated in Figs. 4, 6, and 10, and so on con-
tinually as long as the crank-shaft may be
rotated, passing through the positions shown

in diagramimatical views, Figs. 7 and 9, 1n 1ts |
| | out uinduly increasing the size and throw of

rotation. | |

The end of the pitman being journaled on
the shaft G', which is secured to the tension
bars H, it vibrates through the arc of a circle
whose radii are coincident with the length of
the tension-bars H, from the center of the
shaft G’ to the center of the shaft G*. The
lower end of the pitman, of course, follows
the crank portion G of the erank-shaft C
throughout the cycle of its revolution. Any
other point on the pitman partakes of either
one or the other of these two motions, or a
combination of both, corresponding to its lo-
cation in relation to either of the two points
named. Themore closelyitislocated toeither
the more closely it describes the same path.

It will be noted that the toggle-seat If* is

located on the pitman somewhat below a

straight line drawn from center to center of
the shafis G and &? coincident with the cen-
ter of the tension-bars H.

Tt will be observed that the crank-shatt C

causes the lower end of the pitman to vibrate

forward and backward as it revolves, which

movement results in the movement of the
togele-seat ¥? in the arc of a circle whose ra-
dius is struck from the center of the shaft G'.
Owing to the fact that the crank-shaft swings
the pitman to the position shown by diagram-
matical views, Figs. 7 and 9, this vibratory
motion is in addition to and acts simulta-
neously and in combination with the vertical
vibration of the shaft G', and the path de-

seribed by the eenter of the toggle-seat Il* will |

actuatbe the swinging jaw sufficiently.
not being considered the most desirable

o

be understood by reference to diagrammatical
view, Fig. 10. o :

It will be noted that when the pitman is at
its highest point, as shown by Figs. 4 and 0,
the movable jaw B and its connections are
being swung toward the stationary jaw and
the adjacent faces of the two are in the great-
est proximity that they will attain without

further adjustment of the wedge-block. This

forward swinging movement of the movable
jaw B is accomplished by the upward move-
ment of the pitman by means of the crank,
thereby nearly straightening the three-mem-
bered toggle or bringing mnearly into colnci-
dence the center lines of the tension-bars I
from the center of the shaft G’ to the center
of the shaft G°and the center line of the tog-
gle-plate F.  If it were considered desirable
the above center line ecould be made by chang-
ing the location of the toggle-seat on the pit-
man and wedge to exactly coincide or *‘come

‘onto the center,” as it is commonly called,

with the other members of the three-mem-
bered toggle just described. The reason for
not so locating the toggle-seat is this: that
it would require a crank of greater throw to
This

method of accomplishing this end, a slight
angle is introduced between the members ot
the toggle in order to impart the requisite
amount of mofion tothe swinging jaw I3 with-

the shaft. By reference to diagrammatical
view, Fig. 10, the motion and composition ol
the three-membered toggle will be readily
understood, the center line between the cen-

| ter of the toggle-seat F*and the center ot the

shaft G being indicated by the letter z, all

other parts having the same letters asin the

main drawlings.

When the forward motion of the swinging
jaw B is completed by the toggle and the pit-
man, the latter descends, as shown In kigs.
7.8, 9, and 10, and the parts all present to

each other a greater angle and thereby de-

crease the distance between the center of the
toggle-seat F’ and the center of the shaft G,
this allowing the spring E? by means of the
rod E, to withdraw the swinging jaw I3 and
its wedge-block B and wedge B® as fast as
this angularity of the toggle takes place, and
it is this constant backward pressure of the
swinging jaw, maintained by the spring and
rod against that end of the toggle-plate I
that is in contact with toggle-seat ¥', that
keeps it seated in its two seats and increases
the space between the adjacent faces of the
swinging jaw B and the stationary jaw A
It will be readily seen that the great resist-
ance to the crushing of the material between
the jawsis not brought upon the main frame
A, but is taken almost wholly by the tension-
bars H, thus allowing a much lighter frame
to be used. The strain due to the initial
break of the large pieces of material placed

75
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between the top of the jaws falls to a certain. |
degree upon the frame at the top between the
-_ _tOp of the plate ¢ and the pivot-bearing A?,
- sothat, therefore, a large rib is formed on the |
- 5 frame at these pomt& to sustain the strain, |
~_but this rib may be eliminated and the com-

- mon method of passing a bolt through suit-
'ably~001 ed holes in the fmme %ubs’mtuted tG-r
| _1eeewe the tensile stress. o
The sliding wedge- bloelx. Blﬂ 8 adapted to
.'_:be moved. to or from the seat of the wedge B8, -
by :shdmg in the groove: I3 in the ﬂanﬂ es B”*
~ of the swinging jaw B, by the mtmpomﬁmn -.
of more or less of the wedﬂ'e B as the case
may be, thus changing the dlstanee between
-the cr ushmﬂ*—fae% Gf the Jjawsaand b, The
;}Clﬂ]ﬂ{ s,lmft is journaled in the main fr ame
A in the ordinary manner, and has mounted
~upon it a suitable fly-wheel and dllVlIlﬁ—pul- '-
~ley by whichitmay berotated fromany power.
I have described in detail the several parts

N _'f"_.j:of the machine, but all, except the mechan-

- ism for opemtm

~ about four thousand fi

4.0

45

This I regard a

my advantage.
What I claim as my invention is—

The combination in a rock and ore
breaker, having a movable and stationary
erushmg jaw, of a movable crushing jaw,
ancd an adjustable wedge, an adjustable wedge

block upon the rear face of which is for med_

a toggle seat, all mounted and adjustably se-
cured to the rear surface of the said movable
crushing jaw, substantially as and for the
purpose Set forth.

2. The Combmatlon 1]:1 a rock and ore

~crank, and havi
adjacent to the mmf&ble crushing
that portion of the pitman lying between the
‘said journal for tension bars and said toggle
-seat, and a toggle plate having one of its ends |
seated in the fog ggle seat on the pitman, and
the other seated in the toggleseatinthe wedge

“block, fsubsmntlallv s an(] fer the pm]_)osef

| -set forth, SR
| 3, The cembmatmn m a 1‘0(3]{ and ore

| 'b1 eaker ]1.:wmn* a movable and a stationary
erushing jaw, of a three membered togole
composed of outside: tension bars pwoted to |
‘the front of the main frame and extending
to the rear where they are journaled in the
. ac‘uuatmﬂ pitman, that portion of the actuat-
| p1tman lying between the said journal
'-:for the tension b%rs and a toggle seat formed -
on that face of the p1tm.5m dd,]aeent to the
gle plate
‘having one of its ends seated in- smd toggle
seat on the front of the actuating pitman and

and. aﬂ;)ustmn' the swing-’
g jaw, may be substituted by any analo- -

g ous devices which wounld aeeomphsh sub-';
- .-Stﬂ;}ltlf&hll} the same object.
. It will be observed that the tow}e-block |
-and adgustmw wedge are maunted on the
back of the swinging jaw..
. .30 great advamaﬂ‘e, as by it I am enabled 1o
S r~.hmtel’1 the mainframe of the machine about
,'.one-lmlf over existing constructions, which
- of course greatly cheapens the ma,ohme The
-difference between the -weights of the main
frames of the two eonstl*uctl(m% would be

ve hundred pounds: to-

breaker having a movable :md a statmnarv-
crushing jaw, of amovable crushing jaw ear-

rying upml its rear surface an &dJustable*n%

movable crushing jaw, and a togg

SJaw, and.

wedge and wedge block; and a three mem-
bered tog ﬂle, composed of outside tension :
‘bars hzwmg respectwely one of their ends
| 'pwoted in a bearing in the front of the main
frame and.: extendmg rearwardly to, and hav- .
| ing their other ends' suitably ;gournaled ina -
-pltm:zm adapted to be actuated by a rotary
ng & toggle seat uponitsface
b

55 j:.f

8

the other-end seated in the. wedﬂe block at

| the rear of the movable crushing jaw, and a
{ movable crushing jaw adapted to be vibrated-
by the action of the said three membered tog-

gle and located and pivotedin the main frame
of the machine, between the pivot of the
tension bars in fmnt and the actuating pit-
man in the rear, substantially as and for the
purpose set forth.
In testimony whereof I affix my signature
in presence of two witnesses.

CHARLES LEWIS CARMAN.

Witnesses:
JOHN J. BREWIS,
W. R. TALBOT_.
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