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To all whom it may concern:

Be it known that I, RoBERT McCULLY, a
citizen of the United Qat'tteb residing af the
city and county of Phlladelplua, 1n the State
of Pennsylvania, have invented certain new
and useful Improvementsin Ore Crushers and

 Palverizers, of which the following is a specifi-
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jaws.

cation, reference being had to the Aaccompany-

mng dmwmgs, wherein—

Figure 1 is a transverse vertical section of
a pulverizer and crusher embodying my im-
provements. Ifig. 2 is a plan partly in seec-
tion. Fig. S 1s a detail plan. TIig. 4 is a de-
tail plan of modlﬁmtlon of roller mechanism
for effecting the transverse movement of the
Fig. 5 1s a like view of the same, show-
ing sawd rollers provided with arms connected
to @ bar common to all said arms. Fig. G is
a similar view, showing the bar connected to
eccentric mechanism on the driving-shaft:
Kig. T is'a vertical section of the rollers and
frame shown in Fig. 6. Fig. 8 is a plan of
toggle mechanism for effecting the transverse
movement of the jaws. Ifig. 91is a like view
of such toggle mechanism, provided with anti-
friction-roller bearings. Ifig. 10 is a side ele-
vation of aslight modification in construetion
of my improved crusher and pulverizer. Fig.

11 1s a plan of my improved mill wherein oneé

of the jaws is stationary. Fig. 12 s a trans-
verse vertical section-on the line x 2, Fig. 2.
Fig. 13 is a plan, partly in section, of a modifi-

cation in constructfon of my im[.)rmfements;'

Kig. 14 1s an enlarged broken elevation of the
same, partly in section. Figs. 15 and-16 are
diagrams illustrating the preferable mode of
setting the (,1"'ushmg and pulverizing jaws to
obtain the best working results.
My invention has for its object to prov 1de
an ore crusher or pulverizer of extreme dur:

bility and great effectiveness, and so con-
struncted that it will crush and pulverize an

increased quantity of orein a given time with
less expenditure of power than can be accom-
plished with such clasc; of nnclnnes as here-
tofore construected.

My invention accordmg]y consists of the
novel construction, combination, and arrange-
ment of parts hereina.fter descrili}ﬁd and
claimed. |

Referring to the :1080!1][)11151]10 drawings,

o

A A’ represent the housmgs or frames of my
improved erusher and pulverizer, having feet
a «, through which pass screws or bolts ¢ a,
by means Of which said housings or frames

55

are rigidly secured to suifable foundations
|or otherwise, as desired. Said frames are con-

nected together by transverse bolts a* «?,

which pass through tubes or nuts «° «° inside
of or betweén the lnugs on the frames for the
purpose of adjustment of the said frames.
The latter have inclining sides «* ¢®, as shown.
They are also formed with beﬂ,rmgs a* a* for
the cam or eccentric shaft B, and with dove-
tail slots @® @®, into which pass and have move-
ment therein the trames C /. The latter
form bearings for rods or shafts b, upon which
are mounted the friction-rollers b’ Iy.

D D' representthe erushing or working jaws,

secured by serews or keys d// d'/ in supports
or holders E LK.

friction-rollers O’ &', so that said Su‘pports will
rest and partiallvmoveonsaid rollers. ¢'¢' are
slots, elongated vertically, formed in one of
the Blldb of said supports, and through which
pass the cams or eccentrics B/ B/, formed on
shaft B, whereby when the latter is rotated

the jaws D D' are reciprocated longitudinally.

The jaws D D’ are formed with flaring corru-

gated faces d d and straight, smooth, and par-

tially-corrugated faces d’ d’, or the latter faces
may be smooth and fiat thmnghout their en-
tire surface. The faces d d being the crosh-
ing-faces and d’ d’ the pulverizing-faces, the
flaring of the faces d d provides for a hopper,
¥, as shown, and, it desired, an extended hop-
per may be attached thereto.

Between theinclined sides @ a*of the fraines

and jaw holdersorsupports I B/are placed anti-

friction rollers G G’.- The rollers ( are sus-
tained in aframeand roll, during the movement

of the jaws,against the adjacent surfaces of the

incline a*and of jaw-holder Ii. The rollers (+/
rest against the surface of jaw-holder K/ aund
upon a series of double-inclining

cured to the frame A’, as bhOWl‘l
whereof 1s as follows: Ab the jaw 1)/ is recip-
rocated longitudinally the rollers ' move up

and down the incline H, and thereby cause
‘sald jaw to be reciprocated transversely or to

and from the jaw D. This transverse move-

The latter are formed with
longitudinal slots e ¢, through which pass the

60

70

80

95
plates, I, se- -
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ment of jaw D’ allows said jaws to separate

slightly, so that the ore will gradually drop or
fall between the working-faces, and after be-
ing ﬁnely palverized will fall 01:113 from between
the jaws, thereby expediting the feeding or
the movement of the ore through the m..—lchme
1t 1s designed that the jaw D’ will be so con-

- structed or provided with mechanism that the

10

I5

tendency of the same will be to keep said jaw
away from or out of contact with jaw D, or

Thold said jaw D’ in close contact with its roll-
For this purpose a spring, 4, is secured |

ers G/,
to the housing A’ 1n any suitable manner.
I 1s a bracket secured to jaw-holder I/, and

18 formed with a bifurcated end, ¢, embracing

spring 2, and 1s provided with a roller, ¢/, so
arranged as to bear against said spring 2, as

shown in Figs, 1 and 2. The result whereof

1§ that the eiastic force of spring 2 is exerted
agalinst roller ¢ to cause jaw D’ to hug its roll-
ers G/ and keep it out of contact with jaw D,
Such contact of the jaws will be effected only

~under the influence of the rollers moving up

td
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the inclines H.
To take up the wear of the ]'st I provide
the following means: The frames C O’ are

formed with lugs ¢, having threaded openings

¢/ for the reception of adjusting-screws ¢, suit-
ably secured to transverse bars ¢3, bolted at ¢t
to the housings. If desired, smd screws may
be provided with handles or winches ¢®. On
turning the latter the screws ¢® operate in lngs
¢ to raise or lower the frames C C/ and with
them the jaw-holders Ii I¥/. If lowered, the
inclining sides of the housings cause the jaws
to come together, and-thus the wear of the
same 18 compenqated for.

In Figs. 4, 5, 6, and 7 I have shown modlﬁ
cations of mechamqm for effecting the trans-
verse reciprocation of the jaw or jaws, wherein
the inclines H are dispensed with; and the
peripheries of the friction-rollers ;" are par-
tially formed with sides or arecs of larger cir-

cles, as shown at g g g, which meet and form an

apex, ¢/, as shown in Tigs. 4 and 5. In Fig.
4 such rollers are represented as being sup-
ported in a frame, and each roller moving in-
dependently. In Iig, &;a,id rollers are each
provided with a 1191(1 arm, ¢%, which connects
with a bar, G?, common to all said arms. Sach
¢on nection of the rollers causes all of them to

“move simultaneously in whatever direction

they are designed to travel. 1In Fig. 6 the
rollers have part of their peripheries tormed
mth a surface of larger diameter, as shown at
g K and the bar G®is connected to an eccentric,
g*, on driving-shaft B, so that said rollers will

‘be positive]y dctuated during each reciproca-

tion ot the jaws.

In Ifigs.S and 9 I have c:howu toggle-levers
KK, which may be substituted for the anti-
frlc,tlon roilers just described, to effect said
transverse reciprocation of the. jaws. In Fig,

9 the levers K are shown provided with anti-

03

1‘1:‘10131011 roller bearings & k.
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anism and their modifications all'accomplish
the same resanlt—rviz., the lateral movement of

the jaws., Sunch movement may be increased
or diminished, so as to obtain a quick or slow
teed, as desired.
the inclines H may be such that the rollers

‘will pass up and down the same twice during

each full longitudinal reciproeation of the jaws.
Hence the latter will laterally recede or open
from each other and approach or close togeth-
er twice during each of such longitudinal re-
ciprocations.
ore pulverized in the mill falls out thereof dunr-
ing each opening of the jaws, and when the

Jaws open laterally twice during each longi-

tudinal movement of the same a quick feed is
obtained. Such number of openings and clos-
ings of the jaws is produced when the modifi-
cations shown in Ifigs. 7to 9 are employed,
with like results—viz., a quick feed; but if
the inclines H be made of such length that the
roller will, during each full longitudinal move-
ment of the jaws, travel only from the base to
the apex, and then back again, then ounly
one opening and closing of the jaws takes
place, and in this case a slower feed is pro-
vided. for.
the jaws in different directions results in an

‘angular pressure falling upon the ore to be

crushed. (Jonsequently stich ore is more read-
ily erushed and pulverized, and with less wear
and tear of the working-face_s of the jaws.

~In Iig. 10 I have shown a slight modifica-
tion of construction of my invention, wherein

0?, separate from the housings A A/, and is
connected to the jaw-holders E E/byaconnect-
ing rod or link B2 = The friction-rollers 0%, in-
stead of passing through slots in the jaw-
holders, as shown in Fig. 1 herein pass above
and below said holders, as illustmted. Stch
construction permits of a solid jaw-holder
thronghout its entire length, there being no
slots whatever formed thel em |

~In Fig.11 I have shown a still further modi-

_ﬁcation, wherein one of the housings A is so
formed that it subserves the double purpose of

a housing for the mill and a jaw-holder, the
jaw D Dbeing secured directly theleto as
shown, the mterposed rollers (x G bemg dis-

pensed with., Said housing is in other re-

spects constracted substantially as above de-
scribed, the jaw D’ only reciprocating. In
such construetion only one eceentric on shaft

. B 1sused and only one set of anti-friction roll-

ers (> or toggies K is employed. Such con-

For instance, the length of

The simultaneous reciprocation of
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The result whereof is that the
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. the eccentric-shatt B is supported in bearings
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struction I deem the preferable one where .

cheapness of manufacturing is desirable.
In Kigs. 1 and 2 I have shown the spring 7
and bmcket I secured to housing A’ and jaw-

holder, E/, respectively, for effecting a separa-.

tion of the jaws; but such result may be ac-
complished by means shown in Figs. 13 and

14, wherein the jaws E I/ have their ends f

forme(l 1n vertical lines, as shown. The rollers

-The above-described forms of roller mech- | o' on shafts b extend thereon only a slight dis-
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 tance beyond said vertical sides of the jaw-hold-

106

'15

ers. Themiddle parts, 1%, of said shafts or rods
do not rotate, and on them are placed, in any
suitable manner, loose collars %, between

which and surrounding .each rod or shaft is

a spiral spring, I.. Between the collars J¢ and
the jaw-holders are placed friction-rollers I,
sustained in frames I/, . Said frames and roll-
ers are held in position by means of lugs m,

cast on said jaw-holders, and upon which said

frames I’ rest and move. The rollers  are held
In close contact with the jaw-holders by the
elastic force of springs L, thereby tending to
keep said jaws apart. When said jaws are

reciprocated the movement of the rollers 1
- lessens the friction of such reciprocation. In
all other respects the construction is substan- |

- tially as heretofore deseribed.

20
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~ also been moved transversely to close together.

35

~upper flaring surfaces of the jaws, but their
straightorlowersurfaceshave moreorlesscom- |
Dletely pulverized any ore that may have been
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-In setting the jaws for working I deem it a
preferable plan to so arrange them that when
their straight or vertical surfaces are pulver-
1zing the ore they will be taking their feed on
their upper flaring surfaces, and when erash-
ing between their flaring parts the ore previ-

ously pulverized will then be effecting its exit

from between the straight surfaces of the jaws.
Sach arrangewment is shown in’ Figs.15and 16.
In the former the jaws are represented as hayv-
g completed one-half of their longitudinal re-
ciprocation, the rollers G/ being at the apex of
the inclines H, Consequently said jaws have

Insuch position theircorrngationsregister with
each other,as shown, and they then take their
feed. During such movement there has been
only a slight erushing action performed by the

In position between thein. Whenthe jaws have

completed their return longitudinal reciproca-

tion the rollers G’ are then at the bases of the

Inclines H. Consequently the jaws have also

moved transversely to open from each other,
and in such position their corrugations do not
coincide with each other, as shown in Fig. 16.
During such movement their flaring surfaces
are then crushing the ore placed or fed be-
tween them, while ore previously pulverized
by their straight lower surfaces finds its exit

‘therefrom, and the more or less finely divided

ore above then finds its way down to the said

~ straight portions of the jaws, to be pulverized

daring the succeeding movements of the ] aws,
as above described. - '

Such arrangement and operation of the jaws

as I have stated I consider the mostavailable

~to eflect the best working results; but they
- may be varied as desired. In case it is de-

66

signed to use the -mill for erushing purposes
only,the jaws are set the desired distance apart
by manipulating the cranks ¢°.

I have stated that the foregoing-described
machine may be used for crushing purposes
only. So, too, if desired, it may be employed

~only for pulverizing, in which case the various

 parts of the machine will be made lighter in
construction, | o | |

It will be noticed that the slots in the frames

E E’ fit the rollers ¥/, but the shafts upon
which the rollers are placed have their bear-
ings in the frames C C’, as shown in Kig, 12,
Hence when adjustment is made to take up
‘the wear of the jaws the serews &’ a' of frame
Afare loosened, thereby permitting the frames
C (U’ to descend and push frame A’ farther
apart from frame A, The more the frame A’
80 moves the greater will be the descent of

| frames C .  As the latter so move the jaws

75

automatically come together by reason of their 8o

resting upon the inclined rollers G G-,
What I claim as my invention ig——

and pulverizing ore, a jaw, a snpporting-frame

L .In an organized machine for erushing

| therefor, and a movable jaw, in combination 8¢

with a driven shaft and mechanism interposed
| between said shaft and jaw and between the
latter and its supporting-frame, sabstantially
as shown and described, whereby said jaw is

positively actuated so as to have a simultane- go

ous longitudinal and transverse movement
with respect to the length of the machine, as
set forth. | |
2. In an ore crusher and pulverizer, the com-
bination of the following elements: a frame or
support, a fixed and a movable jaw provided
with upper flaring and lower straight crushing
| or working sarfaces corrugated vertically, a
driven shaft, and mechanism interposed be-
tween said shaft and movable jaw and between
the latteranditssupporting-frame, substantial-
ly as shown and described, and for the purpose
set forth. ~ |
J. In an ore crasher and pulverizer, the com-
bination of the following elements: a sapport-
ing-frame, two crushing-jaws provided with |
two working-faces corrugated vertically, one
of said jaws being a movable jaw, a driven
shaft, mechanism interposed between said
shatt and jaw and between the latter and its
supporting-frame, for imparting to such jaw a
simultaneous lateral and longitudinal move-

‘and mechanism in engagement with said jaw,

| constructed, substantially as shown and de-

scribed, for taking up the wear of said jaw, as

| set:forth, - | R -

4. In an ore crusher and pulverizer, the com-_
bination of the following elements: a support-
ing-frame, a fixed and a movable jaw, mech-
anism designed and adapted to reciprocate the
movable jaw longitudinally, means interposed
‘between said jaw and frame for moving the
jaw laterally, and suitable elastic means for

holding said jaws out of contact, as and for

. and described. _

9. In an ore crusher or pulverizer, the com-
bination of a frame, crushing or pulverizing
Jaws, a driving-shaft, cam or eceenirie mechan-
ism thereon for moving the jaws lon gitudinally,

{ elastic means for holding said jaws apart, and®
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ment with respect to the length of the machine,
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the purpose set forth, substantially as shown
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~ mechanism for moving said jaws transversely, |
substantially as shown and deseribed.

6. In an ore crusher or pulverizer, the com- |
bination of a fixed jaw, a longitudinally-mov-
~ablejaw, operating meclmmsm therefor, elas-
tic means for holding said jaws apart, and
mechanism for reciprocati.ng the movable jaw

- toward the fixed jaw, substantially as shown

- and described,

Intestimony thatTclaim theforegoing IThave 1o
hereunto set my hand this 15th day of Septem- o
‘ber, 1881. -

ROBERT MeCULLY.
. Witnesses : o

- FRANK BLAYN]"Y‘ s
Wy, RAMSEY,
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