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To all whorv it may concern:
Beit known that I, ALvAN P. GRANGER of

‘Denver, inthe county of Arapahoeand Stabe of

- Colorado have invented certain new and use-

ful Implm ements in Ore-Crushers; and I do

hereby declare that the follomng is a full,

clear, and exact desorlptlon thereof, reference

bemo' had to the accompanying drawmgs and

to the letters of reférence marked thereon,

which form a part of this specification. -
This invention relates toanovel form of ma-
chine for stamping or disintegrating ores,

- which comprises a revolving wheel mounted

15

~ the latter revolves, so as to act upon material.

- 20

‘upon a horizontal axis and having an undua-

lating peripheral surface and aradially-mova-
ble crushing-roller- riding upon the wheel as

placed in the peripheral depressions of said

wheel—such, for instance, as is illustrated . in

a prior applloatlon ‘No. 185, 015 filed by me

- December 7, 1885,

25

The obJeob of this 1oveutlon 1s to improve

'the construction of miachines of the character

above described in several particulars, as will

hereinafter appear; and it consists in'the mat-
ters hereinafter desorlbed and pomted outbin

-~ the oppended claims.

30

In the accompanying orawmgs, lllustratmg
my invention, Flgure 1 is a side elevation of
a machine embodying one desirable form of my .
invention. Fig. 21sacentral vertical seetion

‘taken through the operative parts of the ma-

- chine upon linex xof Fig.3. Iig. disacen-

- 35

tral vertical section. taken upon' line x . of
Fig. 2, but showing the severalshaitsand pul-
leys in full outline. Fig. 4 is a detfail sec-

~ tional view taken upon liney yof Fig. 2.. Fig.

40
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- bis a detail sectional plan view taken upon.
~ linez z of Fig. 1.
of one of the flanged sleeves shown 1n Figs.

‘Fig. 6 isa perspective view

2 and 3 as surroundmg the shaft by whichthe
wheel is supported.
As shown in the said drawings, A reple

sents a heavy revolving wheel or casting, de-
nominated herein and in said priorapplication

a ‘‘mortar-wheel,’”” and- B a crushing - roller
which is located over the wheel A and 1Ismov-

 ably sustained npon the machine-frame insuch

~ manner as to rest or ride upon the periphery

80

of the said wheel. Thewheelis mountedupon
a’ horizontal shaft, A/, which extends at its

. ends beyond the sides of t_hesmd wheel toform

|

ferred to. .
upon the machine-frame by any suitable de- 75 o

!

mortar-wheel..
D, promded with a series of buckets, D? and

1 trunmons, Whloh have bearmgs in- bhe frame o

C of the machine, and said wheel is provided -
upon its periphery with a series of transverse
depressions and intermediate prominences,
oiving an undulatmg form to the per 1phelal_ o
surface thereof, -

A? A? are flanges extem;hncr outwardl y from ﬁ6 o -
o.
at each side of the latter, so as to formatrough -

the undulating perlphera,l surfa,ce of the wheel

or channel of varying depth extending around
the wheel, said flanges, as herein shown, be-
ing formed by a series of plates, A® A3 ap IR
plied to the ends of the wheel. - 65
The roller B is made of smtable length to- o
freely enter between the flanges A* A% and is"~
constructed to rise and fall freely and to roll. =
upon the undulatmg surface of the mortar- _
wheel as the latter is rotated, so as to crush 70-
the material placed in the hollows or depres -
sions of the wheel, in .the manner fully set -
forth 1n the prior apphoatron hereinbefore re-
The said roller B may be sustained

—

viees adapted to permit a free movement of

said roller toward and from the mortar-wheel,
the devices herein shown for this purpose con-

sisting of two arms or ‘‘radius-bars,’’ B, which

are pivoted at one of their extremities to arms. 80 o |

C’ of the frame C, and are provided with beat-:

ings for the trunmons B’ B’ of the 1oller at

their opposite and free ends. - . -
D is an endless-belt elevator by Whloh tne

material is delivered to the upper part of the 3 5

‘Said elevater comprises a belt,

passing at its lower part around a supporbmg
pulley, D3 located beneath the mortar-wheel |
and sustmned at its upper part bya pulley, gc

! D* mounted in the top of the frame above the

said mortar-wheel, Asfar as the operation of .
the belt elevator alone is concerned, the mate--
rial may be fed to the lower end of the said
elevator in any manner found oonvement or (;;-5
desirable.

The machine herein shown 18 prowded W1th
a curved chute, B, extending from a point -
near the'level of the mortar-wheel axis to the .

lower end of the elevator, -and provided with . rec -

an exit-spout, K, at its lower end and with

screens F'F above its bottom, said chute bemg
constructed to receive the oroshed material

from the mortar wheel, Wthh ma,terlalls sepa- .

55



rated by the screens, soasto allow the discharge | above stated, that thelr outer edges come in

of the pulverized portion thereof through the
exit-spout E’, while the larger parts, or-those

not sufficiently reduced, are discharged from
the lower end of the screens to the elevator to

be again subjected to the action of the crush-

IO

15

20

ing devices. T'hesaid chute is also adapted to
receive the material fed to the machine, which

material passes over thescreens, soas to cause |

the separation of any pulverized or fine parti-

cles therefrom, while the coarser parts are de-

livered to the elevator with the uncrushed

material which has previously passed through

the crushing devices, the chute being desirably
widened or enlarged at its upper end to form
a hopper, E’ for the reception of the material

“delivered to the chute.

The belt-pulleys D’ D*are so arranged with
relation to the mortar-wheel that the elevator-
belt D’ is drawn over or rests against the pe-

riphery of said wheel at one side of the latter,

~ the buckets D? upon the belt being spaced at

25

such distances apart that each bucket will en-

ter one of the hollows or depressions of the

wheel as the belt and wheel are moved. As a
preferred means of actuating the belt, the lat-
ter is provided between the buckets with trans-
verse bars d, which project at their ends be-

- yond the side margins of the belt, and are con-

30
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structed to engage notches or recesses a, formed
In the flanges A? A* of the mortar-wheel, so
that when the mortar-wheel is rotated the belt
will be carried or moved with it, thus render-
ing any separate actuating devices for the belt
unnecessary. Thecross- bars d and thenotches
a are, furthermore, so disposed relatively to
the depressions of the mortar-wheel and the

buckets D? upon the belt that the buckets
come opposite and rest within the said depres-
sions as the belt passes over the said mortar-

wheel, the said buckets being made of such
size that their outer edges rest or bear against
the surface of the said depressions. The buck-

ets D* have flat or nearly flat bottoms d', ar-

ranged approximately at right angles with the

surface of the belt D/, and are provided with

side pieces, d’, extendmn- from the edges of the
bottoms d to the side margins of the belt.

‘When the belt is made of leather, rubber, or

other flexible material, the buckets are made

‘with stiff back pieces or walls, d° curved to
correspond with the curvabure Of the sup-
-porting-pulleys D? D -

The buckets constructed as above descrlbed
are obviously adapted to receive and hold
the material when upon the upwardly-mov-
ing part of the belt D" below the mortar-wheel

only, this part of the belt being inclined in
- such manner that the bottoms d’ of the buck-

ets slope inwardly or toward the belt, so as to
form with the belt a V-shaped receptacle for
the material. In the upwardly-moving part

of the belt above the mortar-wheel, Wthh 1S

inclined forwardly soas to overhang the wheel,

the buckets are obviously held 1n position to

discharge their contents upon the wheel. The

buckets are made of such width or size, as !

contact with or press against the face of the

mortar-wheel,and it follows that as each bucket

18 carried upward]y with its load and comes

in contact with the face of the mortar-wheel

the material in the buckets will be held in the

space between the belt and wheel above the
bucket - bottom until the bucket leaves the
wheel, when, by reason of the inchined position
of the bucket-bottom,the material will slide
from the bucket and fall upon the mortar-
wheel. Inasmuch as each bucket enters and
remains in one of the depressions in the wheel
the material will obv lously be thrown or de-

posited in the said depressions by the several

buckets.  The free or outer edges of the buck-
efs are shown in the drawings as inclined
downward by their contact with the mortar-

| wheel, this position of the buckets obviously

376,878 | . .
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favoring the prompt diseharge of the material

| when the buckets reach the t-:)p of the wheel.
In practice, however, the buckets may remain

at right angles with the belt, or may be more
or less inclined than shown, according to the
form of the mortar-wheel or the relatwe S1zes

of the other parts.
To insure that the belt D" and buckobs shall

90

remain In proper position laterally with rela- g5

‘tion to the mortar-wheel, the notches a a of

the wheel-flanges A* A? are formed in the 1n-
ner faces of the flanges, so as to form end walls

or stops,a’, engaging the end faces of the cross-

bars d upon the belt, the inner surfaces of said

end walls or stops being preferably made out-.
wardly inclined or flaring, as shown more"

clearly in Fig. 4, so as to direct or guide the

said bars into the proper position as they en-

ter the notches or recesses. Inthe particular
construction shown the notches or recesses a

are formed partially in the thickness of the

flanges A® A’ and partially by ribs a* ¢, cast
upon the inner faces of the said flanges; but
these parts may be made otherwise in prac-

tice, as may be found convement or desir-

able.
The parts of the inner faces of the flanges

A% A? between the notches ¢ @ are preferably

| beveled, as indicated at a', to guide the roller
B to place in casesaid rollerislifted upwardly

ICO

10§

i10O
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and sidewise by exceptionally large or hard

lumps of the material being cru%hed the ends
of the ribs a* which move toward the said
roller being beveled or inclined, as indicated
at a’, to 1)revent the roller striking and cateh-

I2C.

ing upon the ends of the said ribs under simi-

lar circamstances.
The downwardly-moving part of the eleva-

tor-belt, made as above descmbed may be
held free from the upwardly-moving portion

thereof by any-suitably-arranged guide or

~guides.
guide, (z, is employed for this purpose, said

As hereinshown,astationary curved

guide consisting of a curved plate extending
between and attached at its edges to -the op-
posite side pieces of the frame C.

I have herein shown at the lower end of the

126

I30

elevator a casing or shoe, H, surrounding the
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pulley D* and provided with a eyhnduc lewer | extended quardly and flared a$ thelr upper

wall, 2, curved concentrically with the axis of

said pulley and arranged for the passage of-

IO

I5

the outer edges of the buckets D* in close.
proximity to it in their movement around the

pulley, so that said buckets will serape or
‘scoop up material delivered to the casing.

In
the particular construction of the feeding de-
vices shown, in which the material is deliv-
ered to the buckets from the lower ends of the
screens F' F as said buckets are moving up-’

wardly from the pulley D? the casing H serves.

to cateh any material that may fail to enter or
fall from the upwardly-moving buckets, so
that such material will- be taken up by sue--
ceeding buckets. The material to be operated

- upon may, however, in some cases be fed di-

20

- 25

rectly to the shoe or casing H with the same
general result, as far as the operation of the
elevator 1s concerned as when the construe-
tion shown is used. "A construction in which
the material is allowed to fall into or -upon the
upwardly-moving buckets is preferred, how-

ever, inasmuch as a larger quantity of mate-

rial may be thus depe&ted upon buckets of
the form shown and described than will usu-

- ally be scooped up by such be(,kets in passmo*
- through the shoe.

- 30

The screen-chute E eon31sts, a3 ehoe n, of a
bottom, B made of sheet metal or WOOd and-
side beards, I, to which the said bettem and

the screens I end I areattached. Said chute

" is pivoted at its upper end to arms E°, bolted

35
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to the frame C by means of pivot- bolts e, and

rests at its lower ends upon revolving Stepped,
cams I, mounted upon a transverse shaft, J
and engan'm as shown, projecting parfs e €
of the side boards B, said cams operating to
shake or jar the chute and screens, So as to fa-
cilitate the passage of the matena,l thmunh

-and over said parts.

In the particular eonstmctlen 111ustreted the

- shaft J is provided at one end outside of the

~eral parts of the machine actuated.

frame with a pinion, J’, intermeshing with a

spur-wheel, A*, upon the mortar-wheel shaft |

A, and at its opposite end with a belt-pulley,
w hereby the said shaft is driven and the sev-
In the

~use of other driving devices, however, the

o

- 55

. said wheel, and the latter will be unaffected

65

cams I may be mounted upon any smtably
located shaft. An important advantage 1Is

‘gained by the use of a pinion intermeshing
with aspur-wheel npon the mortar-wheel shaft

as 2 means of actuating the mortar-wheel, in-
asmuch as a steady motlon is thereby glven to

by the action of the heavy roller B in rolling

~upon the undulating surface thereof.

‘To insure dehvery of the material passing
over the screens to the elevator-buckets, the
lower ends.of the screens are made to overhang
the lower belt-pulley, D?% the rear wall, ¢, of
the spout K being 1nelmed rearwardly and up-
wardlytotherear edgee ofthescreens,asshown,
so as toreceiveand discharge all of the material
passing through the screens. Ihaveshown in

Flg 3 the side Walls, h, of the shoe or casing H

ends, so-as to deflect inwardly to the elevator-
buckets all of the material falling from the
Jower ends of thescreens. I haveshownin the
drawings two secreens, F and ¥, for the pur-

19

pose of more perfectly separebmg the finerand
coarser particles of the material being operated

upon; but it will of course be understeed that

one or more than one screen may be used,.as
preferred or desired. |

75

B, Flgs 2 and 5, 18 an melmed deflector

p]aced in the hepper E? for the purpose of

throwing toward or delivering to the upper
partsof the screens F F'-the material delivered ,
The said deflector 18. =

preferably extended as near as possible to the

to the said hopper E-.

mortar-wheel, in order that it may deflect out-
wardly-.to the upper parts of the screens the
material falling from the said wheel.

80.-L

As an improved construction in the mortar -

~wheel I make the latter with a central opening,

A%, somewhdt larger in diameter than the
shaft A’, and provided upon its inner face

“with Several inwardly-extendingorradial ribs,

&, and I provide the said shaft with a series °

of outwardly-extending radial ribs, 7, herein
shown as cast on sleeves L, keyed to. the said -

shaft A’. In the annular space thus formed
between the shaft and the wheel 1. place a
cushion or filling, M, of rubber or other elas-

tic or yielding material, such cushion serving

to relieve
‘nected parts from the shocks caused by the

the frame of the maehme and eon- .
TGO

action thereon of the crushing-roller B or

other crushing or stamping device employed.

The ribs 7 are made to extend into the spaces o

between the ribs «’, so that the.wheel 18 pre-

vented from turning upon the shaft by the-

presence of the filling M between the said -

ribs. The sleevesL are, as shown and pref-

erably constructed, provided with-outwardly-

extending annular ﬂanﬂ*es I/, for the purpose
of covering and holdlng the cushlen or ﬁllmg_--

M from endmse displacement.

110

An important and general advantage of the

construction described, wherein the elevator- .

belt is sustained with relatlen to the undulat-

ing periphery of the wheel by the engagement
of 1 the cross-bars d with the wheel-flanges, the.

115

buckets with the. depressmns, and the belt it- -

self with the prominences of the wheel, as:
shown more clearly in Fig. 2, is that the parb-

‘of the belt resting against the- mortar-wheel 1s

and evenly over the mortar-wheel.

It is to be understood that L. consider the

.belt elevator premded with buckets and oper-

120 |
‘thereby held in a curve practically cirenlar =
and concentric with the axis of the wheel, so -
| that the said belt is caused to run smeethly |

ating in connection with the mortar- wheel in -
the manner described to be broadly new; and -
I do not msh therefore, to be 1estr10ted toa -

construetion m which the belt is actuated by'_

engagement with the mortar;wheel, as shown,

shown in the belt 1tself ¢or
therewith.

or to the partlculer details of consbrucblon"-- -
parts connected -
A eonstruct;lon in Whleh the belt . -

105 .
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isdriven from the mortar-wheel has, however, |

important advantages in point of simplicity
of construction and  certainty of operation,
and a device embracing this feature is there-
fore made the subject of specific claims herein,

as are also certain other details of construection

herein illustrated in connection with the said
elevator.

A cushion mterposed between the mortar-
wheel and the machine-frame to prevent the

- transmission of shock or jar to the latter is

I5

25
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also novel, and is herein claimed without re-
strictionto the particular location and arrange-
ment of the cushion herein shown. -

It is to be understood, furthermore, that
‘stamping or crushing devices other than the

crushing or stamping roller shown may be em-

- ployed to operate upon material deposited in

the depressions of the mortar-wheel, and my
Invention, as herein claimed, is not therefore

Jimited to aconstruction embracmg sald erush-

mg-roller.

1 claim as my invention-—

1. The ecombination, with a rotating wheel
provided with a series of periphneral depres-
sions and a crushing device acting upon ma-
terial in the depressions, of an elevating device
comprising a belt provided with buckets, and
supporting
sustain the latter with its upwaldly -MOovIng
part in contact with the said wheel substan-
tially as described.

2. The combination, with a wvolwng wheel
provided with a series of peripheral depres-
sions and a crushing-stamp, of an elevating de-
vice comprising an endless belt provided with
buckets arranged at the same distance apart
as the said depressions, and supporting-pul-
leys for the belt,constructed to sustain the lat-
ter with its upwardly moving part in contact
with the periphery of the wheel said belt and
the periphery of the wheel being driven at the
same speed, whereby the buckets will sever-
ally enter the depressions in their upward
movement past the wheel, Stlbstantlally as de-

- seribed.

50

3. The comblnatlon Wlbh 2 revolvmg wheel

provided with a series of peripheral depres-

sions and a crushing-stamp, of an elevating de-
vice comprising an endless belt, supporting-

pulleys for the belt located in position to sus-

tain the belt with its upwardly-moving part

- 1n contact with the peripheral surface of the

60

o

wheel, and buckets upon the belt provided
with flat bottoms. arranged approximately
at right angles to the surface of the belt, said
buckets being constructed to rest in contact
with the peripheral sarface of the wheel,
whereby the material is retained in the buck-
ets while the latter are moving upwardly past
the wheel, substantially as described.

4. The eombmatwn ‘with a revolving wheel
provided with a series of peripheral depre’s-
sions and a crushing stamp, of an elevating
device comprising a belt provided with buck-
ets, sald belt being engaged with and actuated

by the said wheel, substantially as described. |

-pulleys for the belt, constructed to.

5. The eombination, with a revolving wheel -

provided with a series of depressions about
its periphery and with peripheral flanges
and a crushing-stamp, of an elevator-belt pro-
vided with buckets, and pulleys sustaining
said belt with its upwardly-moving part in
contact with the wheel, said belt. being pro-
vided with cross-bars extendmg at their ends

beyond the margins of the belt, and the wheel-

flanges being provided: Wlth_notches or re-
cesses for engagement with said cross-bars,
substantially as “deser 1bed.

6. The combination of a revolwncr wheel

provided with peripheral depressions and with
flanges having marginal notches or recesses, °

a crushing-stamp, and an elevator comprising

an endless belt provided with cross pieces or

bars adapted to engage the notches or recesses
of the flanges, said notches or recesses being

70
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provided with inclined outer walls engaging

the end surfaces of sajd cross ]_I)IGCEb or b'uq
substantially as described.
7. The combination, with a revolving wheel

~provided with a series of peripheral depres-

sions and a crushing-stamp, of an elevating de-
vice comprising a belb provided with a series
of buckets, supporting-pulieys for the belt,sus-
taining the latter with its upwardly-moving
part in contact with the wheel, and a screen
chute constructed to receive material from the

{ said wheel and deliver the uncrushed parti- -
“cles thereof to the buckets upon the upward-

ly-moving part of the elevator-belt, substan-
tially as described. | |
8. The combination, with a revolving wheel

‘provided with a senes of peripheral depres-.

sions and a crushing-stamp, of a screen-chute
receiving 'the material from the wheel, said
chute being provided with an outwardly and
downwardly inclined deflector directing said

material against the upper part of the screen

therein, substantlally as described.

9. The combilnation, with a revolving wheel
provided with a series of peripheral depres-
sions, a crushing-stamp, and a frame support-
ing the wheel,of a cushion interposed between
the wheel and the frame, substantially as and
for the purpose set forth.

10. The combination, with arevolving wheel
provided with a serles of peripheral depres
sions, a crushing-stamp, and a frame sustain-
ing the wheel, of a shaft, A’, for supporting
the wheel, a sleeve, L, attached to the shatt
and provided with radial flanges [, the said
wheel being provided with a central opening
larger than the sleeve and with inwardly-ex-
tendmg flanges «°, and a cushion inserted in
and filling the space between the said sleeve

‘and wheel, substantially as described.

In testimony that I claim the foregolng as
my invention I affix my swnature In presence
of two witnesses.

ALVAN P. GRANGER.

Witnesses:
WiILLiAM H. SAVAGT‘
A. E. WARREN.

99

95

100

105

I1I0O

11§

120

125



	Drawings
	Front Page
	Specification
	Claims

