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- To wll whom it may concern:

10

Be it known that I, ALBiox M., ROUSE, of
the city and county of Boulder, in the State
of Colorado, have invented a certain new and

~ 1:1seful Improvement in Machines {for Pulveriz-
1ng Ores and other Materials, of which the fol-

lowing is a full, clear, and exact description,
reference being had to the accompanying draw-
ings, forming part of this specification, and in
which— | |

Figure I is a side view with part broken

“away. Fig. I1is a vertical section at II II,
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Fig. I11. Iig. III is a top view of the upper
part of the machine, the mortar not being
shown. Fig. IV is a top view of the mortar,
the cylinder and piston being removed. Fig.
'V 18 a detail horizontal section at V V, Fig.

1I.  Fig. VI is a horizontal section at VI VI,
gl_g. %I. Fig. VII is a section at VII VII,
1g. 1.

My invention counsists in the deseribed con-
struction and combinations of parts whereby
rapid linear and slow rotary motion is given

to a pestle in the mortar, and whereby the

power used to elevate the pestle ean be par-
tlally stored for usein the descent of the pestle.

1 represents the mortar.” I do not confine
myself to the form of mortar shown, as this

-may vary without essential change of the novel
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features of the machine. * o

2 1s a hollow cylinder cast upon or bolted to
the mortar 1. - |

3 is the body of the pestle, having an axial
chamber or bore, 4, closed at top by a head,
5, bolted to lugs 6 upon the pestle-cylinder.
The head bas a central hole, through which
passes the piston-rod 7, carrying a piston, 8,
capable of working a few inchesin the bore 4.

J are rubber springs or blocks, between the
contiguous faces of which, and also between

the contiguous faces of the end blocks and the

ends of the piston, are interposed washers or
facings 10,0f Ieather or other similar material,

~one of which is secured to each end of each

block, as shown. 'Therubber springs9 (even

- whenunder pressure, as hereinafter deseribed)

50

are considerably less in diameter than.the bore
4 of the pestle, so that they will not bind, but
move freely therein, while the facings or wash-
ers 10 are but slightly less in diameter than
sald bore, so that they too may move freely in

X

| the same time confining the said spring-blocks

against lateral displacement. Above the pis-

ton 8 all of the spring-blocks and washers are 55
centrally perforated for the passage of the pis-
ton-rod 7, while those below require no such
perforation, and are preferably without 1it, al-
though they may, if preferred, have holes
through the central part toincrease their elas-
ticity. The leather facings are lubricated in
the bore by dry pulverized graphite, which has
the effect of polishing the surfaces that come
in contact, and reduces the friction to a mini-
mum. 1 have described my preferred con-
struction of springs; but springs of any other
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character may be used. . The piston § and

springs 9 do not fill the whole length of the
chamber or bore 4, the piston having some -
lost motion in the chamber. Inpractice Iim: 70
part to the piston a six-inch stroke, and so
proportion the parts that when the spring-
blocks are in their normal or relaxed condition
there shall be but four inches of space or lost-
motion through which the piston moves be- 75
fore it begins to exert its influence upon the
pestle through the medium of the interposed
spring-blocks, for the purpose hereinafter fully
described. The upper end of the piston-rodis
connected to thelever1l, which is composed of 8o
two parallel bars connected together by the ful-
crum-pinl12, and the wrist-pins13 and 14 of the
piston-rod 7, and the connecting-rod 15. The

-lever 11 is fulerumed on a block, 16, which is

interposed between the two bars of the lever
11, and has a projeection, 17, extending between
the bars of the lever to hold the lever in line.
The block 16 i1s adjustably secured between:
two lugs, 18,projecting from the cylinder 2, the
means of attachment being by two grip-bolts,
19, which pass through the Ilugs and through-
a vertical slot, 19%, in the block 16. Theblock
16 may be vertically adjusted after loosening
the bolts 19, and when they are again made
tight the block 16 1s held rigidly in position.
The connecting-rod 15 is forked at the upper
end,and the two arms of the fork pass through
the ends of the wrist-box 20, in which the |
wrist-pin 14 has bearing. The parts of the
arms passing through the box 20 are screw-
threaded and carry nuts 21 and 22, bearing,
respectively, against the top and bottom of the
box 20. 'This construction give means for the -
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the direction of the axis of the bore, while at | adjustment of the box upon the connecting-
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rod. The purpose of making the lever 11 ad-
justable at the ends upon the fulerum-block
and connecting-rod is for the adjustment of
the piston as the stamp-shoe and anvil-block
wear away, or new ones are supplied.

The machine is driven by belts upon the bal-
ance belt-wheels 23, which are upon a crank-
shatt, 24,  The wr ist-pin 26 of the crank 25
1s connected to the lower end of the connecting-
rod by a box, 27. The crank-shaft has jour-
nal-bearing 111}011 lugs 28 east npon or bolted to
the c;]mder 2. |

In order that the other paltls of the machine
may not be broken or strained by the momen-

15 tum of the balance-wheels and the power of
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the belts,should anything arrest the motion of
the 111'1.(:']_1_1119 I make the rims of the balance-
wheels 1 Sepamte picces from the hubs and
connect them by an adjustable friction deviee,
which I will now describe. The rim of the
drive or balance wheels 18 marked 29. 30 18
an annular flange or web extending inwardly
from the rim. 381 is & flanged hub upon the
crank-shaft,made with an annular recess to re-
cess to receive a ring, 33, of raw-hide, and to
receive one side of the web 30. 32 18 a disk,
which 1s connected to the flange 31 by bolts 34,
near the center, the bolts passing through a
circaular plate, 85, and a rawhide disk, 30,
which latter isin a recess of the metal disk 32.
Thedisk 32 hasarecessliketheannular recess of
the flange 31 and fora similar purpose, namely,
to receive a rawhide ring and one side of the
web 30, DBetween the flanged hub 31 and the
disk 321s a disk, 37, of rawhide. The arrange-
ment 1s such that {riction between the parts
causes the crank-shaft 24 to turn with the rim
29 under ordinary circumstances. Yhen, how-
ever, the rotation of the crank-shaft is stopped
by accident, the rims continueto torn upon the
hubs. The degree of {riction is regulated by
the bolts 34. It will be seen that if no pack-
ing were employed the friction between op-
posing surfaces of the parts of the wheel in-
cident to their relative rotation would be so
oreat that the parts would soon become heat-
ed and swell to such an extent as to bind,
thereby defeating the purpose of the inven-
tion. Inorder toavoid this defect inprior ex-
1sting devices, 1 employ a packing of material
softer than the surfaces between which it is
mterposed, whereby the heat generated is re-
duced to a minimum, and the slight expansion
of the parts resulting from the presence of
thatlittle whose generation cannot be prevenb
ed, amply provided for. |
38 is a revolving sleeve working in a recess
of the eylinder 2, “and upon w hich the pestle
works. Upon the inner side of the sleeve 38
is a feather, 39, which enters a vertical groove
or seaf, 40, in the side of the pestle. The ob-

- jeet 1s to allow the vertical movement of the
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to turn with the sleeve.
the sleeve has worm-gear teeth 41, which en-

pestle 1 the sleeve while the pestle is foreced
" The upper edge of

cage with worm-wheel 42 on shait 43. The
shaft 43 carries a ratchet-wheel,44,engaged by

pawl 45 suspended from the lever 11 by a
hanger, 46, to which the pawl is adjustably
hinged.

47 1s a 51}111]# holding the pawl 1n contact
with the ratchet-wheel. The construction 1S
such that at each upward movement of the
lever 11 the wheel 44 is turned the distance of
one¢ tooth. Thus the pestle will be slowly
turned around. The pawlishinged toa brack-

ct, 48, which is adjustable on Lhc hanger 46,

so that when the lever 11 is adjusted upward
or downward the pawl may be adjusted to 1ts
proper reh.twe position with 1110 ratehet-
wheel..

To prevent sand getting between the eylin-
der 2 and pestle 3, I introduce a stream of
water between them through the cup 49. An-
nular grooves 50 are made in the cylinder to
serve as distributers of the water on 1ts way
into the mortar. The sheet of water acts asa
cushion, cutting off the vibration of the pestle
from the eylinder 1n great degree.

I do not desire-to limit myself to the forma-

tion of the grooves 50 in the cylinder, for the

reason that the same result may be accom-
plished by forming them in pestle.

I am aware that it is a common expedient
to cool and eliminate as much as possible the
friction between wearing surfaces by means
of a current of water, zm(l also that 1t has
been proposed to provide the surface of a pis-
ton with longitudinal grooves which are Sup-
plied with “.:LLGI : but suc,.h are not the equiv-
alent of my annular erooves. By the use of
longitudinal” grooves the water runs off too
freely and does not form an eﬂ'ectu:;ll cushion
between the wearing surfaces. DBy the use of
annular grooves the piston 1s complole]y Sty
rounded by a thin sheet of water which grad-
nally trickles down from one groove to an-
other. It will be observed that the longitudi-

nal groove 40 places the npper grooves, H0, In

communication with each other, whereby they

are kept filled directly from the supply-pipe.

without depending upon the passage of water
from one to the other between the surfaces of
the pestle and eylinder. This groove 40 does
not extend downward far en(mnh to pass the
lower end of the eylinder wheu the pestle 1s
in its lowermost position, and hence 1t does
not drain the grooves of water, as do all other
devices of this character of which L am aware.

51 is the stamp-shoe, inserted in the bottom
of the pestle-body 1n the usual manner.

52 1s an ordinary mortar-die or anvil., As
the shoe and anvil wear away, the lever 11 18
lowered upon the connecting-rod 15, and the
fulerum-block 16 1s also lowered to compen-
sate for the wear. Should the stamp-shoe
break or become detached from the
the pestle, the crank 25 could not pass the

lower center, and all rigidly-connected parts

would stop; hencethenecessity of the deser ihe(]
construction of the belt balance- wheels 23.
As to the reaction of the power in the op-
eration of this machine, attention is called to
the arrangement and movement of the parts,

‘body of
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and as this feature is a valuable one I will
give some points from the machines I now
have 1n operation. The weight of the pestle
18 four hundred pounds, and of the balance-
wheels two hundred pounds each. The wheels
are driven at a speed of two hundred revolu-
tions per minute with a two and one-half inch
rubber belt on each wheel. In the upward
movement of the piston the spring column
above it is ecarried. up to the head, resulting
in compression of the springs until the power
- stored exceeds the weight of the pestle. The
pestle will then move fftster than the piston,
and 1ts momentum will carry it beyond the
movement of the piston, which moves up-
ward until the lower sct of Springs comes 1n
contact with the piston while the piston is
descending, resulting in the compression of
the lower set of springs equal to the unspent
momentum of the pestle, which descends with
great force, owing to the momentum of the
balance-wheels pressing the piston upon the
lower springs and the reaction of the springs
against the piston, aided by the weight of the
pestle. - The machine requires three - horse

power to drive i, and will in twenty-four-

hours reduce ten thousmd pounds of hard ore
in water to pass through a forty-mesh screen.

The marginal projeetio_n of the pestle-head 5
forms a touch-point for working any feeding
- device. The mortar is shown with upright
corner-pieces 53, of the requisite strength, and
ending in tenons or studs 54, which pass
thronﬂh the base-flange 55 of the cylinder 2,

and ]mfe mortises for the passage of keys, by
which the parts are attached together. The
parts may be secured together in any other
manner, or may be cast’in one piece. The
sides of the hopper bottom slope toward the
die or anvil. On one side is the hopper 547,

into which the broken ore is fed in any pre-
ferred manner.

50 1s a gravitating gate, which is supported
on trannions 57, lestmn' in Dbearings at the
sides of the hopper.' The upper end of the
gate 18 welghted, so that it gravitates into the
position shown in Figs. I and II, while it
swings toward a VGIBIO{H pcasmon benemth the
entering ore. -

58 are gauze-screens, which are shown ab
three sides of the mortar, The sereens 58 are
secured to rectangular frames 59, which bear
against the corner-pieces 53, and are confined
at their. edges between vertical flanges 61,
which pr Q]eet from the corner-pieces H3. These
flanges 61 are perforated for the passage of
lateh bars or levers 60, each of which bears at
one extremity %gmnst the frame 59, and js
provided at the other with a set-serew, 62,
tapped therein and bearing against the cor-
ner - piece Hs. It will thus be seen that by
turning the serew in such direction it will
feed through the bar or lever 60. Itsend will

u L. om o= W R } . - e ] - . a b |_! |

| abut against the corner-piece 53, whereby the

lever 60, being fulcrumed in the ﬂfmcre 61, will
be rocked and its free end made to press .a,ga,msb |

the frame 59 and hold the latter securely to its

bearing.

63 are plates, which hanﬂ' outside the screens
and serve to defiect dewnward the slime after
1t passes through the screens.

T do not confine myself to the brackets 18
and 28 when the same are made upon or fast
to the machine, for the fuleruam-bearing of the

lever and the bem ing of the erank-shaft may 75

be on supports Sepfbl‘%ted from the cylinder of
the machine. -

I elaim—

1. The combination, Wlth the mortar 1 of

the pestle 3, having the lonnltudmal groove 8¢

40, the cylinder 2, hfwmo the annular grooves
.)O,a,n(] the water- feed Substantmﬂy as and for

the purposes set for th
2. The combination, with the pestle 3, of the

‘wor ‘king-lever 11, immed of parallel bars, as

desenbed mefms for connecting said pestle
and 1ever the fulerum-bloek 16, having the

'1)1‘0J60b]0]1 17, and the mec]nm%m fm operat

ing said lever, as set forth.

3. The combination, with the mortar, ‘the
working-lever,the St’lmp -pestle, and thesleeve
38, surr 011ndmc~ the same, of the spline and
groove conneetmn them, asdescribed, gearing
for rotating said sleeve, and ,connectlon be-
tween said gearing and the working-lever, for
the purpose set forth,

4. The combination of the mortar, the work-
ing-lever, the stamp-pestle 3, the sleeve 38,
Surrouudmﬂ the same, the Sphne and ﬂl‘OOVB
connecting them as descrlbed the worm-wheel
41 on said Sleeve 38, the WOrm-Screw 42, en-
caging therewith, the ratchet-wheel 44, and‘
tire pawl 45, dependmn* from the working-le-
ver', as set forth.

The balance-wheel having a hub com-
posed of a fixed disk, 31, adjustable disk 32,
adjusting-screws 34, enwaﬂ'mn the disks to--
gether, the rim 29, lmvlnﬂ web 30, and suit-
able frietion-packing between the disks and
web 30, for the purpose set forth.

6. The combination of lever 11, falerum-
block 16, with extension 17, crank 20, balance
belt-wheels 23, connec_ting-rod 15, lever pis-
ton-rod 7, piston 8, springs 9, pestle 3, eylin-
del 2, and mortar 1 Substmtlally as seb forth.

The comblnatmn of the operating-piston
7 8 and the pestle 3, having a chamber con-
taining the piston- he‘ld and springs above and
below the piston-head, with space for lost mo-
tion between the piston head and thesprings,

~substantially as set forth.

ALBION M ROUSE

In presence of— | |
EDMUND J. BORDEN - .
ALnsioN E. ROUSE. |
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