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To all whom w i, J oonoern

Be it known that I, GEORGE LOWRY a sub--
ject of the Queen of Great Britain, remduw.
‘at 201 Monroe street, Tiffin, in the count3 of%
Seneca and State of O]:no have invented cer-
~ tain new and usefnl Improvements in Stone-

Crushers, of whloh the following is a speolﬁ-l

cation. :

This mventlon relates to unprovements in
that class of stone- crushers in which the
crusher-head is mounted upon a gyratory

shaft driven by suitable crown-gearing at the
lower end thereof from whloh Lhe Shafb IS |

separable. - |
This invention has for its ob]e(,ts frene1-'

ally to simplify and cheapen the oonstruo- |
tion of such machines, to facilitate access to

~ the various parts the1eof for the purpose of

- 20

30

. 140

‘repairing or renewing the same, to secure

oreater oompaotness and to promote the oen-
eral efficiency of such machines.

My invention has more particularly for its
objects to provide a hollow gyratory shaft of
‘novel construetion, from which flows many
advantages in the opeletlon of the machine,

espeolally in insuring constant oiling of tho

‘working faces; to prowde for a very rapid,
‘direct, and prompt feed to the crusher-head,
| Wthh avoids the slow and racking Hlbblln“‘.-.
heretofore occurring when- the orusher hea,d-'
| 15 takmrr hold of the lumps as they are fed
- inyg to provlde for the ready removal of the.
- crown gear-and eceentrie bearing for the gy-

- ..mtory shaft whenever it is deswed to inspect,
repair, or renew the same without the neces-
sity for dismantling the mdohme, to plOVldef_
~ simple and expeditious means for raising and

~ supporting the § oyratory shaft whenever it is
-desired to withdraw its driving-gear;
labor as well as secure a better fit: between
" the gyratory shaft and the crusher- head bya
~ novel style of paokmg, which at ‘the 'same
 time reduces to the minimum the liability of

. breakage to said shaft, and to secure oertam_:'

other novel and advantalreous features in the

construction of maohmee of this class, all as.

will hereinafter appear by reference to the

| ,aooompanjmﬂ' drawings, in which—"

o

Figurelisa central ver LICdI section throu ﬂ'h -
a stone - crusher embodying. my . mventlon
showing it in condition for work. Flﬂ' 21s.

- aview enmlm to Iuﬂ' 1 but ghowmn the n‘y-

418 a plan view.

10 scu—ef- :

Fl 31is a hori-

Fl“‘

Similar letters of refereuoe 1ndloete the

i._eame parta in the several ﬁnrures of the draw-'
le”S S

Referrmrr by ]etter to the aooompenymrrf
.dremnﬂs A indicates the main shell or cas-
ing, in: whloh the ecrusher-head is located and.

PaTENT OFFICE.

' f-ratoxy slmft 1a1sed and euepended and the
~eccentric bearing ‘and duvmmﬂ'ear thereof
“drawn outside of the casing.
_:‘zontal qeomon on the lme 3 5 of Flﬂ 1.
Fig. 51s a detall perspee- SR
tive view of the wedfre, and FI“‘ 6 15 a detall o
'seotlon on line 66 of Kig. 1.

55 -

wmks, and B the base upon which the casing N

A rests and to which it is detaohably eeoured

registering holes being provided in the horl-' |

parts ton‘ethel .

'zontel ﬂanﬂ'es C and D on the opposing ends
of said casing and base, through which the
fastening- bolbs E pass to ﬁrmly unite the
It will be observed that the

70

hopper F is cast in a single part with the cas-

‘ing A, which makes for tflr'*re.f;.a,ter strength and
_mmphmhy in the construonon of the machine.

75

Extending axially through the base and cas-

ingisthe gyratory shaft Gr carrying thereon, =
‘nearits upper end, the crusher head H,which
‘works within the oruehmf}' ring I, ﬁttlnﬂ' with-
1in the casing A, the WOI‘klIIO' faoes of seld ring
and head bemﬂ‘ oblique or at an angle to eaoh -
‘other,; so that by adjusting the vertwal posi-
tion of thering within the casing the degree of
-fineness with Whlch the stone WIH be crushed
.| will be correspondingly adjusted,asisnsualin-
“machinesofthisclass. Inthe present instance

I show the interior of the casing as cylindrie,

‘with corresponding circular beeunfrs upon =
the outer periphery of the ring, whloh per- PR
‘mits endwise movement of the ring in ‘the
casing, ‘the ring resting at its lower edﬂ*e upon:f.-*---- s

00 &

the ends of sorew-bolte J, working throuwh--}

lapge in turn reetmn'

bolts.

serew-threaded holes in the ennular flange =~
K of the chute L, said bolte forming theseat . - -
for said ring and said
~upon theinternal annular shoulderM formed -
~upon the casing A at the lower end thereof BRI
This construotlon affords a ready means for -
ad justing the position of the ring-within the . .~ =
| casing, suitable hand-holes being prowded in 100
the base through which the proper tools may
‘be- inserted a,nd applied to said adjusting- = - .
It will thus be seen that the weight =
l of the Cr us'hm g-ring. I is utlllzed to hold the{:._'_

100
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flange of the chute firmly upon the annular
shoulder of the casing by reason of being
supported upon the screw-bolts J, passing
through said flange, and thus is effected a
practically dust-proof joint between the chute
and the casing, so as to reduce to the mini-
mum the liability of dust passing into the
lower part or base of the machine, where the
gear 1s located. This is a most important
advantage in a machine of this character, be-
cause 1t not only serves to retain the chute
in rigid position, but also protects the gear-

ing as against clogging by reason of the lodg-
ment of dust thereon, which is a common

difficulty with machines of this class.

T'he upper end of the gyratory shaft is jour-
naled in the hub O of a bearing-ring P, in
whieh the hub is centrally supported by spi-
der-arms, as more clearly shown in Fig. 4,
the bearing-ring having a snung fit in the up-
per end of the crushing-ring I, the gravity of
the bearing-ring being sufficient to hold it
firmly in place during operation. As seen,
the bearing-ring P is located entirely below
the hopper I, leaving the latter entirely
free (with the exception of the cap Q) from

projecting portions of the crushing mech-

anism. In practice I prefer to have the
bore of the hub O extend entirely through
the same and a cap Q provided therefor to
cover the bearing-orifice when the machine
18 in use. When, however, it is desired to
have access to the interior of the casing or of

thie bearing for the upper end of the gyratory

shaft or to remove the gyratory shaft from
the crusher E, the cap Q can be readily re-
moved, and by meansof appliances which wiil
be described farther on the gyratory shaft,
carrying with it the bearing-ring, may be
bodily lifted and replaced in position with-

parts.
rests in an eccentric bearing R, to which a
rotary motion is imparted by a crown-gear S,
keyed to said bearing, and with which gear
meshes a beveled gear T, keyed upon a shaft
U, journaled in the base B of the crusher at
one side thereof, to which power may be com-
municated in any well-known and convenient,
manner. It will be understood that the ec-
centric bearing R when rotated imparts a gy-
ratory action to the shaft G in the usual way,
and as there is- always considerable wear at
this point and danger of clogging both in the
bearing and in its operating mechanism it is
desirable to have the bearing and the operat-
ing-gear readily accessible. To this end I

have the bearing R stepped with a snug fit

Into a foot-block V,; resting, preferably, upon

the bottom of the base and guided between
~suitable ways W, east upon or otherwise rig-

1dly secured to the base, an opening being

- provided in the base, at one side thereof, of

sufficient size to permit the foot-block, with
the bearing and crown-gear in place, to be
drawn outside of the bass whenever the gy-

ratory ‘shaft is lifted out of the eccentric |

693,289

| bearing, so as to permit of stich movement.

When in working position, the foot-block
fits tight against an abutment X, extend-
ing across the base between the guideways
W and having a V-skaped recess to receive
a similar projection formed on the block, the

' recess and projection combining to form a

substantially interlocking conneection, which

1s held firmly in position by the key Y, ex-

tending across the opposite front face of the
foot-block, as clearly shown in Fig. 3, the key
finding a bearing at its ends, respectively, in
the base of the machine. Of course when-
ever 1t is desired to draw the foot-block out
of the base the key must be first withdrawn
or driven out; but when it is in proper and
working position it serves to hold the bearing
as firmly as if it formed a part of the base.
By this construction I provide an exceedingly
simple and effective means for readily remov-
Ing the eccentriec bearing from the case where
1t can be readily and thoroughly inspected
and repaired and at the same time affording
access to the lower end of the gyratory shaft
and the driving-gears while the bearing is
removed. 'This readily-removable bearing
constitutes an important feature of my in-
vention and is of great advantage in the con-
straction as well as operation of machines of

this class, because the base of the machine is

solid and may be rested directly upon a solid
foundation, for it is not necessary, as hereto-
tore, to remove the bearing through the bot-
tom of the machine, which requires the ma-

chine to be supported on insecure founda-

tions, with the bottom thereof free to permit
access to and removal of the bearings.

Desides these general features of construc-
tion my invention embodies numerous other
novel and important features that are advan-
tageous and beneficial to both the manufac-
tarer and the user, which I will now proceed
to point out. | |

Eirst, I employ a hollow cast steel gyratory
shaft, the walls of which are substantially
uniform in thickness from end to end, which,
while considerably lighter and cheaper than
the solid shafts, is equally strong, while it af-
fords an entirely satisfactory means for oil-

1s all important in a machine of this kind.
Thus the bore of the shaft is somewhat con-

tracted near the lower end thereof, and a
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| ing the eccentric bearing thoroughly, which
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hardened-steel plug a is driven firmly into

the contracted portion of the shaft, the lower
end of said plug being preferably coneave or
tapering to rest upon the correspondingly
convexed or tapered end of a pin b, which

‘projects up from the bottom of the eccentric.
bearing, and upon which pin is carried the

entire weight of the shaft, there being suffi-
cient play between the shaft and the bearing
to allow of the necessary gyration thereof
without undue friction. The plug « is cen-

125

)

I3

trally bored by a small hole, through which -

oil is fed constantly and directly to the bear-

ing ecither by a pipe ¢ or a rope suspended



- there is a constant supply of oil direct to the
 bearing, which is wholly isolated from contact
~ withthedustresulting from the crushing oper-

10

- exteriorly threaded block ]‘ will be screwed

through said block, and the upper end of the
rod Wﬂl have a pwot or swivel connection
~with and be suspended from a swinging crane R
1 will adhere to each other so tightly, and es-
1 pemelly when fitted on a taper, as to render

' 20

25

~ the feed, as shown in Fig. 1.

eee,eee -

||

from the bottom of an 011-tank d thh is
suitably secured in the upper end of the bore

of the shaft.
of the tank is shown as eerew-threaded to fit

| correspondmﬂ' threads formed at the end. of_

the bore in the shaft, Thus it will be seen that

ation, and by means of suitable passages, such
a8 the passage ¢ through the eccentric bear-
ing from the shaft- sookeb therein, said bear-
ing as it works in the foot-block will be like-

‘wise thoreun'hly oiled from the same source.
'When it is desired to raise the gyratory shaft,

the oil-tank will be removed, an interiorly and

into its place, a threaded rod g will be passed

or glbbet-arm h, pwoted to the casing A, at
one side thereof, as plainly shown in I‘Jg 2.
When not in use for this purpose, the gibbet-

arm will be swung around out of the way of
~Upon the
'_ eerew-rod giskeyed ahand- Wheel 17, by means
of which the rod may be roteted, and thus

lift the gvratery shaft, carrving with it the

30

bearing-ring P, which parts may be held sus-

pended as lonﬂ' ag desired and high enough-

 to permit the eecentme bearing to be drawn

35 F

' shown I believe to be entirely novel and are

L 4o_q111te satisfactory. A convenient means of

outside of the base, if desired. Obv 1011sly other
means may  be employed for raising the
shaft, or an ordmary block and taekle, with

“a proper engaging device for the upper.end
of the o'yratory shaft would answer the same

purpose; but the partwular means - herein

supporting and attaching the screw-rod g to

the gibbet-arm is furmshed by the link I,

whleh is U-shaped, so that the sides thereof
embrace a hook on the end of the gibbet-arm
"and have a cross-pin (- therethronfrh which
rests upon the hook and which eneblee the
~ link to be readily detached from the hook
~ whenever it i is desu'ed to remeve the hfbmﬂ"'

I meehamsm

50 |

.11
“~  points where they come to a bearing.
- provides, as between the upper end lower
 ends of the crusher-head and the sha,fb, an-
- nularspaces located between the ends of the -
60
~ have direct contact with the perlphery of bhe :
shaft, into which I run a filling of Babbittor |

~into the grooves m in the shaft and becomnes
Of course this ar-

~Anotheri lmpm tant fea,t.me is the manner of
~ securing the crusher-head .upon the O'yra,tm y.
~shaft by providing annular grooves m.in the |
- upper taperof theshaft and 1nter11a1 annular

- flangesn upon the head,of a. diametersubstan-
'[1&11}’ equal to the peri phery of the shaft at the
“This

crushing-head and said flanges, which flanges

0Lhe1 emta,ble metal 0, which metal also runs

firmly keyed in position.
rangement may. be reversed and the flan oes

.be mowded on the shaft mstead of on the

In the drawings the upper end |

1ng devices.

: I‘H | :

erushe1 hea,d without mateually ehanﬂ*lnﬂ'_

the result.
calked up tight from the outside and all

After cooling .the .joint ean be.

o

| boring, plamnw and fitting, can be dispensed
with, as the chilled eastmcr constituting the

heed can be taken direct From the. foundry |
and placed upon the shaft and rigidly secured
When the

crusher-head is used up, it can be driven off

there in the manner described.

75

and another put on and calked hard. and
fast without any fitting or boring. I have -

found by experience that when so used the -

‘Babbitt metal will last as long as the shaft

80-'.'5 '_'. SR

will last, and it will thus be seen that a great |
deal of labor and expense is avoided, Dboth

in the original eonstruction of the maehme

| as well as replaemﬂ' worn or. broken parts. o
| With such a eonstruetlon no lock-nut, key, -

or other fastening device is neeessary to hold . = :'
the head in pla,ce asthe Babbitt-metal filling . =
and the metal of the crusher-head and shaft-'.-._-_ R

it unnecessary to employ such extra fasten- .

sults from. this

the minimum,
ameter of the eheft at the usual breakmﬂ'-

Another advantage which re-- . =
construction is that the lia-
bility to breakeﬂfe of the shaft is reduced to =~

irst, because of the large d195

point afforded by my method of eonstrue-:._f'_'
tion, and, second, because of the interposition - -
between 'the shaft and the crusher-head of

the relatively - yielding paekmw of Babbitt - o
‘metal, which also reduces the tendency to -
er ystalhze the shaft immediately below the =
crusher- hedd Where the breakafre nsuelly oc-
curs. . - -

As Befere steted Bhe bea,uno'-rmfr P w1ll be

- 105
held in position- by oravity a,lene and can

| therefore be readlly removed without the ne- - '
cessity for removing any bolts or. fasten1n0‘]j. RN

device.

fed- mto the machine.

ing freedom for a long: straightdrop for stones

feed-opening is exactly the reverse.

the stone passes into the feed- openmg, it R

This. eonstruetlon of the ring also* o
‘affords a wide open top for feeding, as shewn U
in Fig. 4, permitting very large stones to be .~ .
The inner periphery = .
of thefulcrum bearing- -ring, it will benoticed,
'tape1s ffom the bettom to the top, thus giv- .~ -
g
| right into.the erushet -jaws and tending to - .
‘prevent an upw ard or return movement of -
‘the stones, thereby evmdmﬂ' the time lost in .
nibbling for.a grip or b1te, as in the. prior -
| style of machines where the taper of the

110 .

120

instantly free on all. mdes, and instead of

‘tending to drag back and resist the bite of
the er ueher it dllOWS the stones to go directly .
‘to the erusher-jaws with its full gramty, thus

| giving & quick and: ra,pld feed, which greatly .
._ﬁlncreases the capacity of the maehme._ R
It will be observed that the gyratory sha,ft |

;the fulernm-bearing for the upper end there--
‘of, the crushing-ring

be 1em0ved frem the machine without dis-

connecting the casing from the base or-mov-
ing the bese from 11;8 foundetmn, as ell of

, and the chute-may-all '

t 25': ,
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these members may be drawn out of the up-
per end of the casing, which construection is

of great convenience and considerable ad-

Vantage in a machine of this class.

In machines of this class quick feed and
prompt crushing aection, facility of access to
the interior of the machine and the interi-
orly-located parts thereof, both in the casing
and the base, as well as SImpllmty in construe-
tion and the reduction of liability to break-
age of any of the parts, coupled with the ca-
pability of rapid repair, are of the utmostim-
portance, both practically and commercially,
saving cost in original construction, in op-
emt,mn In repairs, and in the loss of time
and serwee of the machine incident to re-
pairs, and in my machine all of these desir-
able features, advantages, and capabilities
are embodied. . _

It is necessary in machines of this class to
secure the fulcrum-ring and the crushing-
ring in the casing as an'a,mst endwise move-
ment during operamon and many means have
heretofore been provided for accomphﬁhmw
this result. I have devised a novel means
for this purpose, (shown more clearly in Figs.
1 and 6,) whereby the fulerum-ring and the
crushing-ring may have a loose fit in the cas-
ing, so that they may be readily inserted
thereinand removed therefrom. To thisend
I provide an enlargement A’ of the casing A
at one side thereof and pierce the same TELH-
gentially throughtotheinner periphery there-
of, so as to expose the outer periphery of the
fulcrum and crushing-rings, and into such
openings I drive the tapered keys or wedges
A*, which bind tightly against the pet‘lphe-
ries of said rings, and thuslock them irmly
within their :seats in the casing. This pro-
vision is both novel and important in a ma-
chine of this class, as it avoids the usual
screw-threaded fastening devices, which are
difficult to maintain and which could not be
dispensed with without such a snug and tight
{it of the rings in the casing as to not only
require expensively-aceurate machine-work,
but which would render it very difficult to
remove the rings after the machine was once
in operation.

Obviously various modifications of my in-
vention may be made without departing from
the spirit thereof, and all such eha,nfres are

~contemplated by the claims.

55
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Having thus fully deseribaed my invention,
what I -claim, and desire to secure by Letters
Patent, is—

1. In astone-crusher, the combination with
the easmg, the gyratory shaft and the ecrusher-
head, of a crushing-ring longitudinally ad-
]HSthble in said casing, a _chute provided with
a horizontal external flange, an internal an-

nular shoulder on the casing on which said

flange rests and screw-bolts threaded through
ald flange and forming an adjustable seat for
the crushm o-ring, substantmlly as described.

2. Inastone-crusher, the combination with

the casing, the gyratory shaft and the crusher-

693,289

I head, of a crushing-ring longitudinally ad-
a chute provided with

justable in said casing,
a horizontal external flange; an internal an-
nular shoulder on the casing on which said
flange rests, and an ad,]ust..—Lble seat carned by

fsald ﬂanﬂ'e, for the crushing-ring.

3. Inastone-crusher, the combination with
the casing, a gyratory Shaft and the crusher-
head, of a crushing-ring longitudinally ad-
justable in said casing, a chute provided with
a horizontal external ﬂan ge, an internal an-
nular shoulder on the casing on which said

flange rests, an adjustable seat carried by

said fiange, for the crushing-ring, and means
for 1‘etmmnn* sald ring in fixed position on ifs
seat.

4. In a stone- ol*usher the combination with
a gyratory shaft having a tapering body por-
tion, of a crusher-head having a correspond-
ingly-tapering axle-opening therethrough and
provided with annular flanges on the inner
periphery thereof, said Aang oges closely fitting
the shaft, of a ﬁlhnn' of B&bbltt metal in the
annular spaces at the opposite ends of said
head beyond said flanges, substantially as de-
seribed.

5. Inastone- crubher

gyratory shaft havuw a tapering portion, of
a crusher-head hﬂving a correspondingly-ta-
peringaxle-openingtherethroughandinternal
annular flanges on said head closely fitting on
sald shaft,said shaft being provided with an-
nular grooves above and below said flanges
and a filling of Babbitt metal in the annular
spaces at opposite ends of said head, substan-
tially as described.

6. In astone-crusher, the combmablou with

gyratory shaft, a power-shaft carried by the
frame of the crusher, an eccentric bearing for
the lower end of said shaft, and operating
mechanism mounted on said bearing and nor-
mally connected with said power-shatt, of a
foot-block in which said bearing is stepped,
having a sliding connection with the base of
the maehlne and means for securing the same
in position, the movement of sald block dis-
connecting the power connections.

7. In astone-crusher, the combination with

‘the gyratory shaft, means for operating the

same and an eceentrw bearing for the lower
end thereof, of a foot-blockin whlch saild bear-
ing is atepped, sald bearing being removably

| se&ted in and having an interlockiug connec-

tion with the base of the machine and a key

for locking thesame in 1}051t1011 substantially

as descrlbed - -
3. Ina stone-crusher, the combination with

‘a gyratory shaft, the ececentric bearing and

thecrown-gear keyed theretfo,of the foot-block
in which said bearing is stepped, guides for
sald block, an abutment on one side thereof
in interlocking connection therewith, and a
key on the opposite side thereof for holding
the same against said abutment whereby said
block earrying the bearing is removably se-
cured in fixed position and may be drawn out

through an opening in the side of the ma-

the combination with
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chine- base, subst-antlally as and f or the pur- | bemo* open at their outer ends and a fillmw 10
pose described. - of Babbltt metal in said annular spaces, at the o

9. Inastone-crusher the combination with | opposite ends of said head substantlally as
- a gyratory shaft, of a erusher-head of greater -deserlbed | |

internal diameter at its ends than the body of| e eAT A oYX
said shaft, projecting flanges upon oneofsaid | - - - GEORGE LOWRY
members closely fitting Lhe periphery of the | Witnesses:

other member, the an_nu_lar spaces between - C. L. WooD,

'the-ﬂange‘sand the ends of the crushing-head | = M. E. SHIELDS.
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