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Hlmown that L Beesye Errox Wann,

tie United States, residing .ab |

in the connty of s Angeles

b California have invented new -
4 1>u>wn.< uts iu - Pulverizing-

Cwhich the following ix a speci-

ntion relates Lo that classof grind-

101 mehines i which the puho ization. of
¢ atevial is an ’)!H!)lh}’“! Ly itsdntrodue-
{ion between two grinding surfaces, operat-
ing on the mudler priney ples and wwong the
Djects of wy mvention are the following :—

15 To provide & machine that will rapidly pul-
verize ores: minerals, Lu(lxs and carthy sx[b-
slances that ’i ave already. pas-ed throubh the
si'/;in.g of stwups, rells or other
courser crishing appuratis. To provide a
28 free, even, p(MLL\ e and direct distribation of
f he material 1o be pulverized to the numhn«»
surfaces and an equally free¢ and divect dis-
Cchavge of the }'."("“l] after pulvu‘u,atlon
feom the grinding surfaces. 1o provide a

25 machine i which all the working pavis are
-Jumnutu ally A(I)xw! able and in which the
miter dick and the shoes connected hmdo,
olher with a device for nercasing their

s of suflicient weight to 111>Lum§/

50 ! the materinl that 1s fed

ing surfaces; so that no
of greater dinmeter (han
tween shoe and when in
ot e be dische 71'0‘“(1 from the grind-
bio the Loumnder, o provide a ma-
vieh the connections hetween the
grinding surfaces and the wL(umU'
‘w"m“ of the machine will permit of inde-
pendent n x,u tment of the movable gr inding
surinces (o Hties in the surfaces of
g i plat grinding surf

die

(il

jow)
et

SO

Fo provide a i which the loss of
muiier w sioned by the wear of the
i nn economienl manner,

1 "-)\‘ia‘!e a wrchine which is
i operaiion, durable 1n constriction
.\M:f FRLPARC nsive parl Is su)}ut“d
s wenr ot the actiuad grinding
ecomplish these objects by the
soribed herein and iHusteated iy the
n% drawings foro

!\‘11
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zﬁc:’twn of Letters Patent.
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Serial Nc. 301,
in pl.mo on the die plate.  Fig., 38— is a de-
tailed elevation of the shoes and die plate in
their operative position. |
view of the die plate with p(utu hroken away
i show the lecking means.  Fig, 5-— is a
transverse detail wcim,) through {he driving
hub parts. Fige 6-- is an inverted perspec-
tive view of one of the sections of the dle
plate.

T Referring to the (l ':1\\'in_;,1j 15 an :umu‘!m'
hase-plate seenred to feet 6 which rest on a
frame work of timbers 7.0 This base-plate is
preferably: cone-shaped (in order to facili-
tate the proper disiribution and discliarge
of pulp as will he hereinafter t*\pl(mw(l)
Aml has a hub 8 throueh which passes.a ver-
tical (Iu\'mg ~,1mft 9. "Phe lower end of this
slinft rests in a step bearing 10 secived to a
cross timber 11 Secured to the lower end
of this shaft by keys 12, and held in place
thereon by collars 13, -
which mmh(\s with a driving beveled pinion
15 which 1s secured by a ]\(‘V 16 on the mner
end of shaft 17 whicli is wounted in suitable

M

are fast and loose palleys 20, one of which
is suitably connected to a smu‘co of power

‘(not shown).

Secured to the outU' Lnd of shaft 9 is a
driving sleeve 21 having verlieal slols 22
which Jonlstvr with and ¢ cheiage lugs 23 on
the inner face of the haib 24 of the wuller
disk 25, Thismuller disl is cotie-shaped ¢ and
is provided on Its undler face with a’ plu-

raity of projections 26 which coriespond in
uumbm with a plurality of flanged pocliels
or soclkels 27, opon on one side and secured
{o the upper face of a plurality of movable
grinding shoes 28, The under face of these
shoes and {he upper face of the die plate 29,

together form the grinding zone of the ma-

chine.

The die plate 29 is composed of sections
29’, on the under face of which project a
number of dove-fuiled wedge-shaped lugs 30
which vegister with a like numbm of dove-
tailed wodoe shaped recesses 81 in the hase-
plate 5, the dove-tailed sides of the recesse
terminaling near-its Iarger end tor peumi
{he entrance thereto of the dove-tailed Tugs

30, l)\/ these means tlie die plates are l'l(‘JLL.”
held iu place on the base-plate of the-
chine.

Tach die- phtc section has on 115 outer
corners a tongue 31" and an opening 31" into
which ”1(, tono ue of the adjoining platg fits,

[Fig. 4— is a plan

On the onter end of this shaft
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the purpose of which is to prevent any ma-
terial escaping through the joint formed by
the die plate sections into the launder with-
out- first being pulverized.
5 formed by the die plate sections have a strip
81" preferably of wood interposed between
them so as to form a tight joint. ,
Projecting upwardly from-the face of the
base-plate and near its hub -is an annular
10 flange 32 to which is secured a rim 33 whose
upper end is bent inwardly as at 84 and
forms an annular distributing cliamber 35
“whose function will be hercinafter described.
Concentrically disposed around the outer
15 edge of the muller disk hub 24 are &« number
of vertical eylindrical openings 36. Deliv-
vy tubes 37 ave fitted in openings 36 and ex-
tend downwardly to within a short. distance
of the distributing chamber, into which the
20 material to be pulverized is delivered. The
upper ends of these tubes are scvew threaded

and engag: with a like wnnber of serew’

s

threaded-openings 377 in 2 ring 38 to whose
periphery and perimeter - arve rigidly at-

25 tached cylinders 39 and 40, which together

form a cylindrical passageway to the deliv-
ery.tubes. Cylinder 40 has a conleal cap 41
on which the material to be pulverized falls
from the funnel 42, the conteal cap evenly
30 distributing it to the deilvery tubes.

Extending downwardly throngh the fun-
nel 42 and through the conical cap 41 to the
shaft 9 is an oil delivery tube 43 on whose
outer end is securcd an oil cup 4+ by means
35 of which the shaflt bearings are supplied
with a Iubricant. The oil delivery tube is
incased in a tube 45 which passes down-
wardly to the conical ¢ap 41 and in screw
threaded engagement therewith to prevent
of grit and water to the bear-
ings and oil ways in shaft 9.

An annular weight inereasing tunk 47 las
a central eylindrical opening 48 lavger at its
inner end so as to fit over the hub of the mul-
45 ler disk, and which serves to retain the tank
in place when the machine is-in.operation.
The primary use of this tank is to make up
. the loss of muller weight occasioned by the
" wear of the shoes. The original weight of
(when the shoes
are new and unworn) c¢an be kept constant
by admitting a continuons amount of water
through the inlet 49, the tank being large
enough to hold.an ameunt in excess of that
55 required to replace the totid weight lost by
wear of «hoes, so that if ove should be lntros
duced that is tod hard to Dg -instantly
crushed by muller weight' alone then water
may be admitted to the tank 47 to supply the
60 additional weight reguired.
51 s Jocated in the bottom of the tank.

-Detuchably secured to o downwardly ex-
tending flange 92 on the outer rim of the
base-plate, is a sheet iron aupular lauvnder
65 53 whose bottom inclines downwardly to the

The joints’

A water outlet.

942,424

final discharge spout 54. As the launder is
detachable the spout may be located at any
convenient point around the machine.
teferring again to the annular distribut-
ing chamber 35; this chamber receives the
material fed to it by the delivery tubes 37
which are located directly over it.
the chamber becomes filled it overflows in all
directions into an annular distributing chan-
nel 53, wliich delivers it by. means of the
cliaunels 3¢ to the grinding zone of the ma-
chine. - '
The die plate of the machine consists of a
number of sections held in place on the base-
plate (as previously explained) and extend to
within a shovt distance of the wall of the dis- .
tributing chumber. This space between the
miler'end of the die plate and the outer wall
of the distributing chamber 35 forms an aux-
iliary distributing channel -30, which serves
two purposes, namely; first as a small reser-
voir which will permit a partial if not a
complete “settling of the pulp rveceived from
distributing chamber 85, so that .nost of the
water and finest part (slimes) of pulp will
enter the channels’ 56- in advance of the
heavier and larger. part of pulp and wash

-out. the material ground by machine to. the

proper fineness. Second to soften or brealk
the fall of the material overflowing from
distributing chamber 35 and prevent it from
splashing over the {langes on the shoe. .
The movable grinding shees 28 (here
shown as eight in nwnber) are so formed
that when put in place on the die plate that
the space between them will form distribut-
tng ehannels 56, preferably curved. The
arrangement of these channels iz the most
radical and distinguishing feature of my
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machine, i that they are located oir an angle 165

from the radial lines of the machine which
recede toward the periphery iu the dirvection
of muller travel.  In all other machines of
this type the distributing channels have been
either radial oy on an.angle which recedes
toward the cir&umfercuce as you look back
fram the direction in which the shoes travel.
This shoe space angle in connection with the
provision made for a free apd-positive dis-
charge of pulverized material (which is only
made possible by use of a base plate without
a rim and which will permit a downward
discharge from grinding area) are the vital
points in a machine of this eharacter, and
which render it possible te produce a ma-
chine which will not only have an excep-
tionally large grinding capacity but will be
positive in the matter of maximum size of
any . particle ®f ground product: without
screenitig and returning the over-size. to be
ve-ground.  These shoes have beveled edges.
57 and-58, the front edge 58 overhanging so
that when the material Hows to the thannels
between the shoes it will be swept and ovet-
ridden by the advancing shoe in the psth
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“and 55, from thence

ing shoe rapidly precedes

' through a greater oy

“Tn other words the basc:plate
machines baving the muller

of the pulverizing zone. 'The upper edges
and the inner end adjacent to the distribu-
tion chamber 85 of the shoes are provided
with flanges 39, the purpose of which iz 10
prevent the overflow of the material over
the shoes as they wear. '

The flunged pockets 27 on the upper side of

each shoe (here shown as three-in munber)
which engage the avms or projections. of
the rotating muller disk, have un opehing
61 in their rear in ovder to facilitate the ve-
moval of worn out ghoes; and the replace-

ment of new ones. They are intended to fit

snugly on side neavest the center of the ma-
chine in order that they may have a firm
Bearing and o that the shoes cavnot move
outwardly by centri bt will be

held there in proper po in so fay as
that force is concerned.
4-

Tt will be seen from the drawings {hest

shown in Fig. 1) that I have given the

pulverizing zone a downw: rd inclination to-
ward the circumference in order to accelor-
ate the. flow of the incoming material
through the feeding spaces hetween the shoes

<0 as fo insure an even supply of unground

material to the outér part of the grinding
sone. This inclined plane terminates in a
short horizontal plane 60, o fow inches from
the circumference which serves to prevent
any larger or lighter particles from relling
out unground.

The operation of the machine is as fol-
lows :—Power is applied to the machine and
the material to be ground is fed to the fun-
nel 42 and through the pipes 87 to the dis-
tribuing chamber 35 overflows when filled
fo the annular distributing channels 50
it flows outwardly

through the -curved channels 56 formed
by the shoes 28. The instant the ma-

terial enters these channels it is retard-
ed by the overhanging edge of the advane-
ing shoe, and as it proceads downwardly and
outwardly the curved front or the wdvane-
the pulp flow
and heads it off long before it can reach the
discharge point until all has been swept
under the outwardly inclined grinding sur-
faces and pulverized, thence it is delivered
from all parts of the grinding surface to
the annular launder 53, from which 1UTs ear-

i outwardly through dischurge spout HE

When  the  pulverized material  has
reached the discharge point at the cirenin-
forence there is no obstruction whatever to
its immediate fall into the off bearing laun-
der, whereas in all other muller grinding
machines the pulverized material must Pise

less depth of rapidly
moving material to the top and rim of wa-
chine sides before it can be discharged cither
through a rim spout or by rim overllow.
of all other
principle s

i
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simply the bottom of a tank or vessel which
is kept Alled with pulp when the machine s
in operation, and all material discharged
from sucl machines is only- that which by
renson of its being very light vises through
the swiftly moving mass of pulp to the top
where it is discharged in manner above de-

‘seribed, and as 1t frequently happens the

vary lightest particles may be the largest,
w0 that the older machines are not sizing ma-
chines, becanse the larger particles if light-
ost have no chanee whatever to reach the
pulverizing zone. ‘

To prevent any discharge of aterial
eom the channels 56 without first subjecting

inding action the outer ends of

the shoes may be Japped the same as the

tor end of the die plate thereby forming
an additional safe gnavd..

Ti will thus be seen from the foregoing
logeription that I have prod need an efficient
machine, simple in construction and durable
in operation and which has an unusuatly
large grinding capacity.

Vaving described my

to the g

invention what I

claim as new and desire to secure by Letters

Patent ist—
1. In a pulverizing machine, a hase-plate;
a die plate secured thereon; a plurality of
movable grinding shoes resiing on sald die
plate, the front and reay edges of adjacent
movable grinding shoes forming a radial
curved channel; and means to rotate suld
grinding shoes. -

9. Tn a machine of the character herein
desceribed, a frame; a base. plate having a
downwardly and outwardly inclined suv
face secured to said frame; a sectional di
plate secured in locked engagement on said

| base plate; a plurality of movable grinding

shoes resting on said die plate, the frons and
year edges of adjacent shoes forming a feed
channel; means to rotate said grinding
shoes, comprising a downwardly and out-
wardly inclined rofatable disk; a plurality
of projections on the under face of said disk,
said projections adapied. to engage sockets
on the upper faces of said shoes; a centrally
disposed hub on said disk having 2 plurality
of vertically disposed lugs on its inner face;
a driving shaft mounted in gald frame; 2
driving siceve keyed to the outer end of said
driving shaft, said sleeve having a plurality
of ver(ically disposed slits therein adapted
to engage the lugs on the disk hub; and
means Lo rolute said shatt.

2. In a pluverizing machine, a base plate;
a die plate secured thereon; a plurality of
movable grinding shoes having their upper

front, rear aud inner edges provided with
flanges, resiing on said die plate, the front

and rear edges of adjacent shoes forming a
curved feed channel; and means to rotate

“Huid shoes.

4, Inn u pulverizing machine; 4 base plate;
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a sectional die plate removably secured to
said Dbase plate; a plurality "of movable
grinding shoes resting on said die plate, the
front and rear edges nf adjacent shoes form-
ing a curved Toed channel; a centrally dis-
posed feed way terminating in a plurality of
discharge pipes; an annular distributing
chamber located below said discharge pipes
and communicating with gaid feed chanpels;
and menns to rotate said shoes.

Z..In a2 machine of the class described, a
wfraie; a base plate secured to said frame;

a_die plate removably secured to said base
plate; a plurality of movable grinding shoes
resting on said die plate, the front and rear
edges of adjacent shoes forming a feed chan-
nel; a centrally disposed feed way communi-
cating with said feed channels; a centrally
disposed vertical driving shaft mounted in
sald frame; a muller disk secured to the
outer end of said shaft and vertically mov-
able thereon, said disk being in adjustable
engagement with said shoes; a weight tank
secured to said muller disk; means to keep
the weight of said tank constant ; and means
to rotate said shaft.

6. Tu a machine of the class described, a
frames a base plate; a die plate removably
secured to said base plate; a plurality of
movable grinding shoes resting on said die
plate, the front and rear edges of adjacent
shoes forming a feed chanuel; a cenirally

[<
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disposed feed way terminating in a plu-
rality of discharge pipes; an annular dis-
tributing chamber located below said dis-
charge pipes and communicating with said
feed channels; a centrally disposed vertical
driving shaft mounted ‘in said frame; a
muller disk secured to the upper end of said
shaft and vertically movable thereon, said
disls being in adjustable engagenent. with
sald shoes; a weight tank secured to said
muller disk; means to keep the weight of

csald tank constant; an annular launder se-

cured to said base plate adapted to receive
the discharge from the feed channels formed
by the grinding shoes; and means to rotate
said shaft. : ‘

7. In a pulverizing machine, a frame hav-
ing a base plate rigidly secured thereto; a
die plate removably aftached to said base
plate; a plurality of movalle grinding shoes
having beveled front and rear edges resting
on said die plate. the front and rear edges
of each two shoes forming a radial curved
channel; and. means to rotate said shoes.

In witness that I-claim the foregoing I
have thereunto subscribed my name this
13th Gay of February, 1906. :

EU(}ENE ELTON WAMNN.
Witnesses: - »

Epyvusp A, Stravse

b
G. B, Haremaor
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