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as-a hollow shaft or sleeve.
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To all whom it miay concern;

Be it known that I, Epwarp F. McCoox,
a citizen of the United States, residing at
Victor, ecounty of Teller and State of Colo-
rado, have invented certain new and useful
Improvements in Ore-Grinders; and I do
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
ervence being had o the accompanying draw-
ings, and & the characters of reference
marked theraon; which form a part of this
specification. = '

My invention relates to improvements in
ore
for use in griding ore for samples, special
provision bémg made whereby it becomes
practicable tothoroughly clean the grinding
disks or members, whereby the quality of
the ore ground at one aperation will not, in
any way, affect the quality’ of the next
charge, and to this end special attention has
been given to the cénsfruction, whereby the
grinding or pulverizing members may be
thoroughly cleaned aféer each operation.

In my iumproved construction, the grind-
ing function is performed by two disks, to
which -the ore to be ground is fed through a
hopper, carried by one of the disks, the Jast-
named disk being comparatively stationary,
but being mounted .to permit, to a limited
extent, o rocking action to compensate for
any unevenness that may exist between the

i two disks for any reason.

In my improved construction, I mount an

‘operating shaft eccentrically within another

shaft, which will hereinafter be referred to
To one ex-
tremity of the operating shaft is secured a
‘head grooved to receive the torgue of a ro-

tary disk, which coperates with the first-

“named disk, or relatively stationary mem-
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ber, to ,perform the grinding function.

grinders being more especially adapted.

]

Power is transmitted initially to the hollow -

shaft upon which a fast pulley is mounted
for the purpose. - This hollow shaft carries
a crank- arm upon the outer extremity of
which is mounted a pinion or relatively
small gear, which meshes with a larger gear
fast gn the operating sha¥ft, whereby rvo-
tary motion is transmitted to the operating
shaft upon its own axis, and at a faster

“speed than the rotation of the hollow shaft,
-the operating shaft being carried around in

an orbit, so to speak, with the hollow shaft,

during the rotary action of -the latter.
Hence, the operating shaft has two move-
ments, one on its own axis, and the other, a
body or orbital travel with the hollow shaft,
in which it is eccentrically mounted. Pro-
vision is made for adjusting the rotary
grinding member with reference to its co-
operating relatively stationary member, by
means of a feed screw threaded in one énd
of the casing, and acting upon a -movable

block, the latter in turn bearmng on the ad-.

jacent extremity of the operating shaft.
Provision is further made for swingingsthe
grinding head, upon which the relatively

stationary grinding member 1§ inounted. -

away from the rotary grinding member,
thus giving ample opportanity. for

thoroughly cleaning the grinding faces ¢f .

both members, after the treatment.qf gach. |

charge of ore. :

Having Dbriefly outlined my imprgved con-
struction, T will proceed to .describe the
same in detail, reference being made to the

accompanying drawing, in which is illus-.
-trated an embodiment ;thereof. ‘

In this drawing: Figure 1 is a vertical
longitudinal section, taken through my im-
proved ore grinder. This may. be termed
a section'taken on the line 1—1 of Fig. 2.
TFig. 2 is a vertical cross section, taken on
the line 2—2 of Fig. 1, looking toward the
right. Fig. 8 is a side elevation of the
grinding head of the machine, the balance
of the structure being broken away. TFig. 4
is a view of the same construction as Fig.
3, the grinding head, however, being shown
in ‘two positions, the dotted line position be-
ing that which it normally occupies during
the operation of the machine, and the full
line position that which it ocecupies when
swung away from the rotary grinding mem-
ber. I'ig. 5 is an end elevation of the grind-
ing head of the machine, being a view look-
ing in the direction of arrow 5, Fig. 6. Tig.
6 is a vertical section, taken on the line
6—¢, Fig. 5. _

The same reference characters indieate
the same parts in all the views. o

Let the numeral 5 designnte a suitable
framework in.which is journaled a hollow
shaft 6, within which 1is eccentrically
mounted an operating shaft 7, whose for-
ward extremity is fixedly connected with a
bleck 8 to cause the said block to rotate with
the shaft, the block having a dovetail groove
9 adapted to receive a tongue 10 of counter-
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part shape, fornied on the rotary grinding
member 12, thée, grinding member being

locked on the said block by means of set:

bolts 18. 'The. grinding member 12 pro-
trudes into a hollow grinding head 14, in-
cluding a grinding member 15, mounted on
a plate 16, carrying a hopper 17, whose
opening 18 registers with an opening 19 ex-
tending through the grinding member 15.
The grinding head is equipped with a for-
wardly located yoke 20, which extends hori-
zontally in front of the head plate 16, and is

provided with arms 21 extending parallel .
with each other, their rear extremities being

formed integral with a housing 22, forming
a part-of the grinding head. This yoke is

centrally recessed, as shown at 23, and in -

this opening is shidably mounted a nut 24,
through which is threaded an adjusting
screw 23, whose inner extremity is ball-
shaped, as shown at 26, and engages a socket
97 of similar shape, formed in the head plate

16 and a reinforcing member 28, centrally

connected with the head plate by bolts 29.
This reinforcing member is covered by a
housing 30, through which the shank of
the screw 23 passes. By virtue of this con-
struction, the head plate 16, together with
the grinding members 15 mounted thereon,
is longitudinally movable with the nut 24
and the latter-is caused to travel back and
forth in the direction lengthwise of the ma-
chine by turning the serew 25 in the nut 24.

-A spiral spring 31 is interposed between the

housing 30 and the inner extremity of the

nut 24. This grinding head is hinged to the.

main framework of the machine, as shown
at 82, but is normally locked in the position
to operate, as shown by dotted linesin Fig.
4, by a bell-crank lever 33, pivoted at 34 on

-the housing member 22, one arm 35 of the

bell-erank’ lever being formed into a hook
86 to engage the stationary framework of
the machine. The opposite extremity 87 of

the bell-crank lever is connected by means.

of a rod 88 with a wrist-pin 39, formed ‘on
the hand lever 40, a short distance above
the fulerum or the lower extremity of the
latter. The lower end of this lever 40 is
made fast to a rock shaft 41, journaled in
relatively stationary .arms 42, secured to the
yoke 20 and extending downwardly and
slightly vearwardly therefrom. Fast on this

. rock shaft are two crank arms 43, whose

55

upper extremities are equipped with a pin
44, engaging a recess 45 formed in a de-
pending part 46 of the nut 24. By moving
the hand lever 40 forwardly, the hooked arm

I of the bell-crank lever 33 is disengaged from
- 8o

the forward portion of the stationary frame

simultaneously with the forward movement

of the nut 24 in the yoke, this forward
movement of the nut serving, through the
instrumentality of the screw 25, to impart a
corresponding movement to the head plate

- grinding member 15,

1,144,305 -

16, together with the hopper 18 and the
As soon as the bell-
crank lever has been thrown to the disen-
gaged position, illustrated in full lines in
Fig. 4, a further pull upon the hand lever
40 can only result in swinging the grinding
head upon its hinge 32 whereby the said
head is caused to occupy the position shown

by full lines in Fig. 4, thus leaving the

face of the rotary grinding member 12 ex-
posed for cleaning purposes. Attention is
called to the fact that, as the head plate

and grinding member 15 are thrown for-

wardly by initial action of the hand lever
40, they are caused to occupy the position

70
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shown 1n Fig. 6, whereby the head plate is -

moved “out of the housing 22, thus giving
ample opportunity to clean the edge of the
head plate to the end that the entire grind-
each grinding operation.

The hollow shaft 6 is equipped with a
fast pulley 47 secured thereto by bolts 48.
It also carries a loose pulley 49. The op-
posite extremities of the hollow shaft are
journaled in bearings 50 and 51, forméd in
the framework of the machine, the said
bearings having the usual Babbitt lining 52.

“These bearings are equipped with openings

53 for the introduction of lubricating ma-
terial.

ing head may be thoroughly cleaned, after

The hollow shaft is also provided-

86

90

9B

with perforations 54 and 55, through which -

the oil or other lubricant passes through

the shell of the hollow shaft to the eccentri-

cally-mounted operating shaft 7. An in-
teriorly-cogged ring 56 i mounted on the
frameworlt, being secured in place by bolts
57, which pass through a flange 58 of the
framework, the ring 56, and a housing 59,
the housing being further connected with a
sleeve 60 by means of bolts 61 passed

100

105

through lugs 62 formed on the sleeve and -

threaded into the housing 59. Within the-

sleeve 60 is movably-Tocated a plug or block
63, whose forward extremity bears against
the adjacent extremity of the - operatin

110

shaft 7. The rear extremity of this block ls-"
engaged by a feed screw 64, which is thread- "~
ed in the outer extremity 65 of the sleeves -

As the feed screw is rotated in the proper
direction, it acts upon the block 63 to move

115:_

the operating shaft longitudinally and capse

the rotary grinding member 12 to approach
the relatively stationary grinding member
15. The rear extremity of the hollow shaft
6 is equipped with a crank arm 66, carrying
at its outer extremity a relatively simall gear
or pinion 67, which meshes with the in-

‘terior cogs of the ring 56. This pinion also

meshes with a larger gear 68, splined on
the rear extremity of the operating shaft
7, as shown at 69. .By virtué of this con-

struction, it will be understood that power

is transmitted to the hollow shaft from a
line shaft or motor, which is connected with

120
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the fast pulley 47, and rotary motion. will

be' transmitted to the operating shaft 7, ec-
centrically mounted within the hollow shaft,
as heretofore explained, the rotary speed
of the two shafts varying. The rotary mo-
tion of the. operating shaft on its own axis
is also transmitted to the grinding mem-

~ber 12, as well as the movement resulting

- 10

15

20

from the orbital. travel of the operating
shaft with the hollow shaft, due to the fact
that the axis of the operating shaft does not
¢oincide with the axis of the hollow shaft.
Hence, the grinding member 12 not only
has a rotary movement, due to the rotation
of the operating shaft, but also a circular
travel with the operating shaft due to the

eccentric mounting of the latter within the.

hollow shaft. - :

During the operation of the machine, ore
is fed into the hopper 18 and reaches the
adjacent grinding or pulverizing faces of
the cobperating grinding members 9 and 15,

.the said members being slightly, centrally
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recessed forming a sort of pocket th permit
the entrance of the ore to be.ground. This
ground ore passes downwardly and is
caught in a sort of drawer or sliding re-
ceptacle 70, which is large enough to con-
tain the charge of ore, or the sample which
has been ground by the machine. Having
removed the sliding receptacle from the
grinding head, the latter is then swung out-
wardly to the full line position in Fig. 4
for purposes of thoroughly cleaning the
grinding members and other adjacent parts
of the head and the machine preparatory
to the use of the latter in preparing another
sample. When the grinding head 1s locked
to the -framework of the machine by the
hoeok-shaped bell-crank lever 33, the parts
are locked in the said position by means of
a-dog 71, pivoted on the lever 40, as shown
at 79, the operating extremity of the dog
engaging a lug 73 fast on the yoke 20. This
dog is connected by means of a rod 74 with

" a handle 75 pivoted on the lever, as shown at

5C

on
o

80
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76. When-the grinding head is returned to
the locking position, the dog will engage the
lug 73, and, by virtue of its spring 77, the
dog will normally remain in the locking po-
sition. -This Jocking mechanism is necessary
in order to permit the adjustment of the
grinding member 15 through the agency of

the screw 25, since, otherwise, when turning:
} 3 3 3

the screw, in order to cause the grinding
member 15 to approach the grinding mémber
12, the nut 24 might travel outwardly on the
screw, This it cannot do, when the locking
dog 71 is employed, since this dog locks the

hand lever against movement, and the nut.

cannot move independently of the move-
ment of the lever. ’

Having thus described my invention, what
T claim is: o

1. An-ore grinder, comprising a suitable

. 1,164,800

frame, an operating shaft, a grinding disk
mounted to rotate with said shaft, a coGper-
ating non-rotary grinding member, a hous-

“ing surrounding the grinding member, a

yoke carried by said housing and extending
forward of the same, a nut slidable in said
yoke, a screw threaded into the nut, the in-
ner extremity of the screw having a ball-
and-socket connection with the non-rotary
grinding member, whereby the said mem-
ber is longitudinally movable toward and

away from its codperating member, and.

means for moving the nut within the yoke
to impart longitudinal mevement to the
non-rotary grinding member, substantially
as described.

9. In an ore grinder, the combination
with a suitable frame, of a housing hinged
to the frame, a yoke counected with the
housing, & nut slidable in the yoke. a non-
rotary grinding member inclosed by the said
housing, a suitable connection between the
non-rotary member and the nut, a rock
shaft, a connection between the rock shaft
and the nut for sliding the latter as the
shaft is actuated, a hand lever connected
with the rock shaft, a bell-crank lever,
mounted on the housing remote from the
hinge and having one of its arms hook-
shaped to engage the adjacent member of
the frame when the housing is in the normal
position, and an operative connection be-
tween the bell-crank lever and the hand le-
ver, whereby as the latter is actuated, the
bell-crank lever is disengaged from the

“frame, and the non-rotary grinding member

moved longitudinally by virtue of its con-
nection with the slidable nut, the hand lever
also serving to swing the housing and its
connections on the housing hinge.

3. In an ore grinder, a sleeve, a shaft ec-

centrically mounted within said sleeve,

means for rotating said sleeve and shaft at
different speeds, a grinding disk supported

upon said shaft and a non-rotatable grind-

ing disk mounted to permit of a slight
rocking movement and arranged to bear
against the grinding face of said first disk.
4. Tn an ore grinder, a sleeve, a shaft ec-
centrically mounted therein, means for ro-
tating said sleeve and shaft, a grinding disk
supported on said shaft and a non-rotatable
grinding disk mounted to permit of a slight
rocking movement and arranged to bear
against the grinding face of said first disk.
5. In an ore grinder, a sleeve, a shaft ec-
centrically mounted therein, means for ro-
tating said sleeve, a grinding disk support-
ed upon said shaft and a non-rotatable
grinding disk mounted to permit of a slight
rocking movement and arranged to bear
against the grinding face of said first disk.
6. In an ore grinder, a suitable frame, a
sleeve, a shaft eccentrically mounted there-
in, means for rotating said sleeve and shaft,

»
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a grinding disk supported upon one end of-

~.said shaff, and means for adjusting said

10

15

20

shaft longitudinally, independent of sa‘d
sleeve, substantially as described. :
In an cre grinder, a frame, a hollow
grinding head hinged upon said frame, a
fastening opposite the hinge, a non-rotary

grinding member within said grinding head,

a nut slidable in said grinding head and
supporting said non-rotary grinding mem-
ber, and means for actuating said nut and
fastening simultaneously. . !
8. In an ore grinder, a frame, a hollow
grinding. head hinged upon said frame, a
fastening opposite .the hinge, a yoke exte-
rior of the said grinding head, a non-rotary
grinding member within the said grinding
head, a nus slidable in said yoke and sup-

porting said non-rotary grinding member,

and means for actuating said nu and fas-

~ tening simultaneously. :

25

" 30

~Tastening opposite the hinge,

9. In an.qre grinder, a frame, a hollow

s

rinding head

grinding member within the said grinding
head, & nut slidable in said grinding head
and supporting said non-rotary grinding
member, and a lever for actuating said nut

-and-fastening ‘simultaneously. : A
-~ 10, In an ove -ﬁrinder, a frame, a sleeve, g -

shaft eccenirically mounted therein, means
for rotating said sleeve .and shaft, a gringd-
ing' disk supported upon one end of said
shaft, an adjustable abutment at the oppo-

. opposite end of

ing

inged upon said frame, a
a_non-rotary

1.144,305 -

site end of said shaft, a grinding disk ar-
ranged to bear.against the grinding face of

.35

said first disk and means for adjusting said .

last named grinding disk toward and away
from the first named disk. -

11. In an ore grinder, a frame, a sleeve, a
shaft eccentrically mounted therein, means
for rotating said sleeve and shaft, a grind-
ing disk supported upon one end of said
shaft, and an adjustable abutment at the
said shaft acting upon the
latter independently of the sleeve, a grind-
disk arranged tc bear against the grind-
ing face of said first disk, and means for
adjusting said last named grinding disk
toward and away from the first named disk.

12. In an ore grinder, a frame, a sleeve, a

'shaft eccentrically mounted therein, means

for rotating said sleeve, an operative con-
nection between said sleeve and shaft to
transmit rofation to said shaft,
disk supported upon one end of said shaft,
an adjustable abutment at the opposite end
of said shaft, a grinding disk arranged to
bear against the '
disk and means for adjusting the said last

named grinding disk toward and away from .
the first named disk , ‘ :
. In testimony whereof I affix my signature,

in presence of two witnesses. .
; EDWARD F. McCOOL.
Witnesses: C
Crara E. Brapen, '
F. E. Bowsn,
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