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Be it known that 1, GEORGE LOWRY a sub-ﬁ

ject of the Queen. of Great Britain, reeldmﬂ'

‘at Tiffin, in the county of Seneca and Stete'

of Ohio, have invented certain new. and use-

- fulImprovements in Rock-Breakers, of WhIC]l-

the following is a specification.

This invention relates to 1mplovements 111'

that class of rock-breakers in which a sta-

tionary jaw is opposed by a sectional vibrat-

ingorrocking jaw disposed atan angle there-

to so as to wraduall} break and- Ieduee the

- size of the rock as it passes between the Jaws.

15

20

My present invention has forits primary
objects, first, the provision of erushing-jaws

of such a chemoter that the rock as bloken |
into smaller piecesisafforded ample room to.

spread and thus present . the larger broken

pieces successively to the direct actlon of the |
‘crushing-jaws as they pass therebetween in-
stead of compelling the stones to pack and |
crush against one another, as heretofore, |
| whereby a more uniformly sizedd product 18

- produced and the capacity of the machine is

- machine is rendered smooth and certain and

s entuely evmded third, the dlspensme
with all pivots for the seeblonel vibrating
jaw withoutlosing the advantage of a toqe‘le |

35

40

~ability for the v1brat1nn' or rocking sectional
;mw in such manner that the cabroke of the
iaw and its relation to the fixed jaw,as well | o
far as T am aware, and of great 1mporba.nee B
in a machine of this kind, beeause 1t presents
‘a gradually-widening Jaw to the rock as it is
crushed and falls between the jaws toward mo
{ the bottom or discharge end thereof. |
are attained by the devices illustrated i in. the |

43

.50

turbing any of the parts thereof.

oreatly inereased; second, to insure the re-

traction of the v1bmt1nﬂ' seetmnal jaw after

each thrust thereof by dlreet application of
“power thereto in the event of the failure of
the usual retracting-springs to accomplish

this purpose, whereby the operation of the

the danger resulting from Sklpplllﬂ' of strokes

action as between the sections of said jaw,
whereby the wear of the parts is automatic-
ally taken up, the use of expensive and frag-

ile pivots is avoided, and the frequent 1epe1ri
or adjustment of the machine to take up wear.

is obviated, and, fourth, to provide adjust-

as to the other and operating parts of the
machine, may be readily and qmekly adjust-
od without dismantling the machine or dis-

These and
such otherobjects as may hereinatter eppem

 accompanying drawings, in which—

Figare 1 1epresonle a Vertleal Seetloh

}.-bodled therem
tion of a |
‘section throu ¢h a stone- bledkel of novel con-
struction and embod) ing myinvention in its
| Fig. 4 is a transverse verti-
cal section on the 11ue44 of Fig.1 looking in 60

preferred form.

| tlon

thronﬂfh a stone- 01 ubher o[ or dmaly eonstl uc-
tion, showmw my invention in one form em-
Fig. 2 is a secmonal eleva- 55

oggle lever Fig. 3 is a vertical

the direction indicated by the arrows, but

‘showing the vibrating erushing-jawin eleva- - .~
Fln* 5isa detmled houzontal section =
'___thtouﬂ'h the lower end of the erushing-jaw.
Fig. 6 is an enlarged detailed section of a 65
'portlon of the retraetme-sprmﬂ' chain, and
Fig. 7is a detailed plan view of the adgustmﬂ' |

devme for the vibrating crusher-]aw shown 1 in

Fig. 3.

Slmllar letters oE referenee indicate the 7o -.

‘same parte in the several ﬁo'ures of the draw-

ings.
The maehmes 111ust1 a,ted in Fln*s 1 and 3

.1eepect1vely, possess in common the follow
.ing features—to wit, the side frames A, con- ne
‘nected by the end ba,m B; the orank-shaft C, .

journaled in snitable boxes on the side fremes

and having a fly-wheel D on one end thereof,
power bemﬂ' applied to said shaftin any suit-
‘able way; a fixed crushing-jaw E, rigidly se- 8o

cured by suitable means to one of the cross-
bars B, and an opposmﬂ' vibrating or rocking

cr usher -jaw consisting of the upper and lower
‘gections 'F and G, respeotlvely, means for
connecting the crank-shaft with the vibrating 85
jaw for opelatmn‘ the same; means for auto- |
matically retractingsaid jaw aftereach thruet
thereof, and means for adjusting said jaw.

In both of these ma,ohmes the vibrating

crusher-jaw has the same general shape and go

construction as thet shown in Figs. 4 and 5,

the stationary jaw in each maehme havmn'
‘the same shape in face view as the combmed
‘sections of the vibrating jaw, exceptmﬂ' that
1 prefer to form the statlonery jaw 1n. one 95

piece. The. shepe of these jaws is novel, so

Each
of the jaws IS nerrowesb at its upper end,

‘where the stones are largest when fed mto
At 1ts_m1dd1e part each jaw is .

‘the jaws.
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other without separation.
the upper section I fits within a yoke II the

5

somewhat wider than at its upper end, while
at its lower end each jaw is widest, the num-

ber of gradations between the widest and nar-

rowest parts of the jaw being immaterial and
it also being immaterial whether the side
edges of the jaws are in steps, as shown, or
are formed obliquely, solong as the jaws have
a generally-tapering shape from the bottom
to the top thereof, so as to present a gradu-
ally-widening cr u.shuw—face from the top to
the bottom of the ja,w'. The effect of so shap-
ing the jaw is to greatly increase the capacity
of the machine, as well as to promote uni-
formity in the size of the product, because as
the stones are broken and fall between the
jaws, although the space between the jaws
gradually contracts toward the lower dis-

charge ends of the jaws, the jaws gradually

widen to compensate therefor and to allow
the spread laterally of the broken stone, so
that in its passage between the jaws most of
the pieces of the stone are directly engaged or
crushed between the jaws and pass out at the
bottom all substantially of the same size, the
various sizes at each stroke of the jaws ar-

ranging themselves by gravity at the proper |

pomt between the jaws for the next cmshmn'
actlon.

In machines as heretofme constructed as
the stone is broken and requires more room
the pleces are crowded against each other and
of necessity are crushed against each other,

crushing some of it very fine and leaving.

other parts comparatively coarse, while at bhe
same time checking the opelatmn of the ma-
chine and making the passage of the material
through the m‘whme very slow, thus produc-
ing a wide variation in the size of the erushed
stone, as well as greatly reducing the capacity
of the machine.

In both of the machines the sections of the
jaws are supported and maintained in posi-
tion without the employment of pivots. This
is accomplished by providing a rib on the

edgeof oneof thesections—say the upperedge
of the lower section G-—and a complementary
groove along the opposing edge of the other
section-—say t:he upper section I’—-—-—so that the

“upper section rests upon the lower section,

and the parts may rock or vibrate on ea(,h
- The upper edge of

ends of which projectinto openings I, for me(l
in the side frames A of the machine, in which
it is held against lateral movement by snugly

fitting between the side walls of said open-
ing, butis permitted tohave movement there-

in in a line with the jaw by reason of the
opening being of greater length than the
height of the yoke. 'The 30ke may be held

down to its work in position to afford a bear-

ing for the section I by any suitable means,
a"Wedge J being shown in the drawings in-
terposed between the back of said yoke and
the top wall of the cpening I. It will thus be
seen that by a proper adjustment of the
wedge the postition of the yoke may be corre-

[
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spondingly adjusted so as to accommodate it
to any change,in the position of the section F
due to wear of the parts or to adjustment of
the lower section G of the vibrating jaw.

It will be noted that there is no pivot con-
nection between the yoke and the side frames
and the upper section ¥, but that the yoke
simply affords a fulerum therefor. This 18
also true of the lowersection G of the vibrat-
ing jaw, the lower edge of which rests in a
grooved bar K, adjustably mounted upon a
cross-plate L, connecting the side frames of
the machine. It will thus be seen that prac-
tically the entire weight of both sections of
the vibrating jaw rests upon the adjustable
foot-bar K, so that all wear between the sec-

tions of the jaw and between said sections

and the bar and yoke will be antomatically
taken up, while by proper adjustment of the

yoke I and the foot-bar K the relative posi-

tions of the sections of the vibrating jaw to
each other, to the stationary jaw, and to the
other parts of the machine can be quickly and
easily changed tosuit anyconditions, to vary
the size of the ploduct and to modlfy the

cr ushing operation.

Whlle the same in mechanical operation
and result, the means for adjusting the foot-
bar K in these machines differs slightly. In
the machine shown in Ifig. 1 the bar has pro-
jecting from the sides thereof, near each end,
a threaded bolt L, (shownin dotted lines,)
which passes through an ear M, (also shown
by dotted lines,) on the sideframes A and has
nuts N thereon at opposite sides of said ear,
by means. of which the bar may be moved
back and forth and locked in any adjusted
position. Theadjusting meansshownin IFig.
3 is the preferred form, consisting of an ex-

tension O from the bar K in the direction of

a companion plate P, rigidly secured to a
cross-flange connecting the side frames A,
and between the opposing edges of the ex-
tension and plate is located a transverse
wedge (Q, resting upon companion lips R
and S on said extension and belt, a keeper
I' connecting the extension and the plate on
the top side theleof said keeper being rigidly
bolted to the plate P at one side, while at its
opposite side 1t has a bolt-and-slot connec-
tion U with the extension. Thus by driving

the wedge Q in and out between the exten-

sion and plate the position of the foot-bar K
will be correspondingly changed. To pro-
vide for the more prompt and certain adjust-
ment and locking of the parts, I provide a
companion wedge V, set reversely to the
wedge () and located between the foot-block
K and a cross-flange W, connecting the side
frames A, so that as the wedge (Q isdriven in
the wedge V must be driven out, and vice
versa, one wedge serving to:move the foot-
blocek in one direction and the other wedge
serving to move 1t in the opposite direction,
and both wedges together constituting a lock
for the foot-block in any adjusted position.
The connection between the crank-shaft
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per section of said jaw in each instance, s

shown as of a different construction in each
of the two machines, although mechanically

the same and each producing the same gen-

eral result—to wit, the vibration of the jaw.
“The construction shown in Fig. 1 is common

- and comprises the usual dependingarm a.
 loosely journaled at one end upon the cranked,
portion of the shaft C and atits opposite end
 connected by toggle-levers b with the upper.
section F of the vibrating jaw and a station-
‘ary portion of the frame of the machine, re-

- gpectively, such as the cross-bars B. With

‘thisit generally has an adjustable eonnection
to modify the stroke imparted to the vibrat-

" ing jaw, in a manner that will be readily un-
- derstood,. as shown in the drawings. One

20

end of the toggle-levers b is pivotally con-

nected with a block ¢, sliding in a suitable-
‘bearing in the cross-bar B, a wedge-block d

~ being interposed between the block ¢ and the
~ bar, which is adjusted by a vertically-extend-

ed serew-threaded rod-e, projecting from the

upper edge thereof and having a nut f there-
on, whereby the wedge may be raised and | _ _ 0L
brating jaw after each thrust by a positive

- lowered, and thus force the block ¢ toward or

307D

permit it to recede from the arm «, which ad-
justment of course changes the stroke im-
»arted to the vibrating jaw.
~ In the construction shown in Fig. 3 the
parts are similar in number and arrangement

10 those shown in Fig. 1, except that one of

35

the toggle-levers—say the lever p—is pivot-
ally connected directly with the arm @, while
the other toggle-lever q has its opposing ends
respectively socketed in the end of the tog:-

L gle-lever p and the end bar B of the frame of

40

‘the machine. I have not herein shown any

means for adjusting the outer end of the tog-
ole-lever ¢; but it will be nnderstood that

either the meansshown in Fig. 1 or.any other

adjustabledevices may be applied to this con-

~ struetion.

45

50

~As a safety device for preventing break-
age of the jaws or other parts of the machine
when: the rocks or some other substance 1s

‘lodged between the jaws of so highly refrac-

tory a character that the jaws cannot crush
the same I propose to so construct the rear

toggle-lever ¢ of Fig. 3, as well as the tog-
- gle-lever D' of the machine shown in Fig. 1,
. that it will give way under such abnormal |

- pressure. To this end the toggle-lever is

55 lori . _
- 2and.3, baving their inner ends overlapping
either on a line parallel with or oblique to
their upper and lower faces, and the oppos-
ing faces of said sections are provided with
interlocking features, such as the transverse

6o

formed in twosections ¢’ g% asshown in Kigs.

ribs or teeth ¢3, the faces of which are dis-
posed at an angle of about forty-five degrees.

Through the sections ¢' and- ¢*atabout their

center of length is passed a locking-bolt g7,

“one section having a hole therein and the
~other section having a slot therein or both

and the vibratin g'j'a:#, alid:p'réf_erablythe up-.

is put upon _the_jsbggle_—'_lever lengthWiSéf ;'th:e__ -_

sections thereof will be caused to move both |
longitudinally and laterally upon each other, 70

and thus snap the bolt ¢* or strip the nut
therefrom. It is intended that the bolt ¢
shall be of sufficient strength to sustain the -
maximum pressure which the jaws may ap- -

ply before causing a breakage of any other 75
part of the machine. It will also be noted
‘that the depending arm ¢ in the construction

shown in Fig. 3instead of standing vertically,
as does the arm in Fig. 1, stands obliquely,

as do the toggle-levers p and g, so that said 8o
levers when under full stroke stand squarely
at. right angles to the protruded position of
‘the vibrating crusher-jaw, thus relievingthe
crank-shaft C of the lateral and downward

| strain whiech it suffers at this time when the 85
| parts are arranged as shown in Fig. 1, and
as reliance must be placed in both instances. -
upon the cap of the bearings both in the arm

and in the side frames of the crank-shaft C - =
a very material change is thus gained,and a go

‘more powerful and direct stroke of theerush-~
ing-jaw is likewise obtained. . -

I propose to insare the retraction of the vi-

pull in the event the retracting spring or 95
springs fail to work. To this end I connect
the ends, respectively, of a chain ¢ with the -
vibrating jaw and a stationary portion of the -
‘machine-frame, such as one of the bars B. |
In the chain is located one or more sets of roo =

three links s, £, and u, preferably elongated,

‘and connect the outer links of the trio with - '
a retractile spring v, the ends of the springs

being rigidly secured in any suitable manner .
to the outer links s and 7, so that when the 103 B

spring is fully eontracted, as shown in Fig.

6, there is considerable play between the mid-

‘dlelink w and the end links s and#; but-when R
the spring is fully expanded, or nearly so, the = . - =~

separation of the end linkss and { resulting t:icﬁ

therefrom will cause practically allof theplay

between said links and the middle link w« to

‘betaken up. Inapplyingthisspring-chainto = B

a machine it is intended to be passed under . o

a part directly actuated by the erank-shaft C, 115 o

and the chain should be of such length that =

when the vibrating jaw is fully thrust out =
practically all of the slack will be takenout - -
of the chain, including theslack betweenthe '
links s, ¢, and w«, and thespring v will be fully 120 =

expanded. .If now during the further oper-. . - .

ation of the machine the toggle is broken,so o
as to permit the. retraction of the vibrating
jaw, and the springs v fail to promptly re-

tract the jaw, then the part directly actuated 125 o
by the crank-shaft C will engage the chain = =~

between its ends, and as there isat this time*

‘practically no slack in the chain the power
‘of such part will be directly applied to the
spring-chain and through it to the jaw, forei- 130
‘blyretracting the same. - Intheconstruction .
shown in Fig. 1 the-arm ¢ is prolonged'soas

to have the knob w. on the end thereof: to- -

"

being slotted, so that when undue pressure | engage the chain and perform this serviee, = =

E——
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while in the construction shown in Fig. 3 a | a stationaryjaw, ofawbratln ojaw emnposed

projection z on the toggle-lever p performs
thisservice. InDboth constructions, however,
the operation and the result are 1dentlcal
As before stated, the construction shown
in Fig. 3 in its entuety embodies the pre-
ferred form of my invention, the other con-
structions being illustrated simply to show
the wide degree of modification which may
be made in the various parts of the machine

without departing from the spirit of my In-

vention. A most important result of arrang-
ing the toggle of this construction at rmhb
mntﬂes to tne crushing-jaws is that I am thus
enabled to secure a double strolke or biow
with one turn of the crank-shaft, all efforts
in this direction having failed hitherto,owing
{o the toggle not being disposed at right an-
oles to the crusher-jaw. By this preferred
arrangement the motion and acfion of the
jaws will be exactly the same whether the
toggle is broken from a straightline and de-
pressed or elevated at its center, the distance
in each direction in whieh it will move and

the stroke given to the jaws being exactly the

same, which would net be the case with either
of the constructions shown in Fig. 1 nor with
the disposition of the parts shown in any prior
machine so far as I am aware. This result
also tends to greatly increase the capacity of
the machine, which is practically doubled
with the same number of revolutions of the
crank -shaft, without in any wise affecting
the strength or efficiency thereof in other re-
spects.

Having thus fully described my invention,
what I clmm and desire to secure by Lettels
Patent, 15—

1. In a rock-breaker, the combination with
a stationary jaw, of a vibrating jaw compris-
ing a lower section supported and fulerumed
at its lower end, an upper section supported
by the lower section and having a bearing
upon the upper edge of said lower section,
sald upper section ‘also being provided with

a bearing and fulerum at its upper edge, and

means for operating said vibrating jaw, sub-
stantially as described.
2. In a rock-breaker, the COIIIbll]ELthIl with

a stationary jaw, of a sectlona,l vibrating jaw

comprising an upper section provided with a
bearing upon said lower seetion, means for

supporting said vibrating jaw, and means for
operatingthesame,substantially asdescribed.

3. In a rock-breaker, the combination with
a stationary jaw, ofawbratm jaw composed
of two sections placed edge to edge and one

resting upon the other, both of said sections

being adjustable, substantially as described.
4. In arock-bhreaker, the combination with

a stationary jaw, of a vibrating jaw composed

of two sections placed edge to edge and one
resting upon the other, the opposite edges of
sald sections having socket-Dbearings and
means for adjusting said bearings, substan-
tially as deseribed.

5. In arock-breaker, the combination W1Lh | s't:zmtmlly parallel with the vibrating jaw, tog~

I

|

of two sections placed edge to edge and one

resting upon the other, a’u adj ustable yoke
pI‘OVIdBd with a socket for the reception of
the upper edge of one of said gections and a
foot-block pmwded with a socket for the re-
ception of the lower edge of the other section,
substantlally as described.

6. In arock-breaker, the combmatmn with

a stationary jaw, of a Vlbratmg jaw composed

of two sections placed edge to edge and one
resting upon the other, an adjustable yoke
provided with a socket to receive the upper
edge of one of said sections, an adjustable
foot-block provided with a socket to receive
the lower edge of- the other section and a
wedge interposed between sald block and a
stationary portion of the machine, substan-
tially as desecribed.

7. In arock-breaker, the combination with

a stationary jaw, a vibrating jaw and means

for operating the same, of a retractile spring-
chain connected at its ends, respectively,with

said jaw and a stationary portion of the

machine, said chain when expanded being
adapted tobeengaged by the meansoperating
the vibrating jaw, snbstantlall} as deseribed.

S. In a 1*0(,l{-b1* aker, the combination with
a stationary jaw, a Vi-bmting jaw, a crank-
shaft and means connecting said shaft with
the vibrating jaw for opemtmﬂ' the same, of
a retractile spring secured at its ends respec-
tively to said jaw and a stationary portion of
the machine and means actuatéd by said
shaft to engage said spring when extended,
substantm]ly as described.

9. In a rock-breaker, the combination with
a stationary jaw, a secbmnal vibrating jaw, a
crank-shaft and means connecting said shaift
with the vibrating jaw for operating the
same, of a refractile spring-chain connected
at its ends.respectively to one section of the
vibrating jaw and a stationary portion of the
frame of the machine and means operated by
said shaft to engage the said chain when ex-
panded, substantially as described.

10. Inarock-breaker,thecombination with
a stationary jaw, of a sectional vibrating jaw
comprising upperand lower sections movably
jointed together, said sectional jaw beingful-

crumed at its upper and lower edges, a crank-

shaft, an arm depending from said shaft and
substantially parallel with the vibrating jaw,
toggle-levers extending between a stationary
portion of the machine and the vibrating
jaw, substantially at right angles to said jaw,
the end of one of said toggle-levers being
provided with a bearing against said vibrat-
ing jaw at a point opposite the bearing be-
tween the upper and lower sections of said
jaw, said toggle-levers being operated by said
arm to Opel‘ate said Vlbi‘atmg jaw, Substan—
tially as deseribed. :

11. Inarock-breaker, the combination mth
a stationary jaw, of a wbra,tm o jaw, a crank-
shaft, an arm depending from said shaft sub-
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‘gle-levers extending between a stationary | means for operating said vibrating jaw, sub-
portion of the machine and the vibrating jaw | stantially as deseribed. - -
substantially at right angles to said jaw,said | 14. In arock-breaker, the combination with

arm being pivotally connected with one of | a stationary jaw, of a sectional vibrating jaw =
5 said toggle-levers and said levers being sock- | comprising upperand lower sections movably 30
eted at their inner ends in one another and | jointed together, ad] nstable supports for the -
at their outer ends being respectively sock- | upper and lower ends of said vibrating jaw,
eted in the vibrating jaw and a stationary | bearings for the ends of said vibrating jaw
portion of the machine, substantially as de- | against said supports, and means foroperat-

jo scribed. . - - | ing said vibrating jaw, substantially as de- 35
- 12. Inarock-breaker, thecombination with | seribed. L
" a stationary jaw, of a sectional vibrating jaw |  15. Inarock-breaker, the combination with

comprising upperand lower sections movably | a stationary jaw, of a vibrating jaw compris- -

jointed together, rocker-bearings for the up- | ing a lower section and an upper section, a
15 per and lower horizontal edges of said jaw, | bearing between the adjacent edges of said 40

‘and means for operating said vibrating jaw | upper and lower sections, a support for said

by articulating the upper and lower sections | lower section, a bearing for the upper part

thereof upon each other, substantially as de- | of said upper section, and means for oper-

scribed. e ating said vibrating jaw, substantially as de-

20 13. Inarock-breaker,thecombination with | scribed. | S

 astationary jaw, of a sectional vibrating jaw| o T AWDV
comprising upper and lower sections movably - GEORGE I‘_‘QWRY-'
jointed together, of supports for the upper | Witnesses: ' | “

~and lower ends of said jaw, bearings forsaid | A. B. LOWRY,

25 vibrating jaw against said supports, and | JOSEPH KIRKHAM.
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