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My present invention relates to lmprovemenis
in crushing mills of the rotary, horizontal axis
type, having an axial feed mechanism by means

of which a continuous or constant flow of wet

o

pulp is uniformily maintained at the full ca-
pacity of the mill; and I alsc provide a novel ar-
rengement of parts within the ‘drum %o conirol
the discharge of pulverized materials from the
mill. ' '

The mill of the present invention is of that type
{llustrated in my pending application for patent
Ser. No. 13,896, Aled March 30, 1935, and the pres-
* eni invention invelves improvements which in-

crease the efficiency of mills of this type. The
5 improvements, in gddition to the feed mech-=
anism &t the adif end of the rotary drum, and the
means for controlling discharge al the exit end
of the drum, also inciude means for preventing
loss or waste of material from the drum, as well
as means for rendering more durable the rotor
which operates within the drum. :

While the mill of my invention is especially de-
signed for pulverizing ore in the form of web-
pulp, it will be understood that other materials
may-also be treated in this manner, With re-
gard to the wet pulp thus treated, & partially pre-
pared rock-ore oOr mineral rock, together with
water to form the pulp is fed $o the drum of the

mill, gnd the ore is reduced 0 2 fineness sultable

for feed to & mineral separator, and at the same
time the reduced ore is classified at the discharge
end of the drum. ]

After the wet pulp is fed to the interior of the
drum, the material is first elevated and thien per-

mitted to fall freely in a perpendicular shower
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within the low-speed rotary drum into the path

of o high-speed rotary or. revolving bat, by means
of which the material in the falling shower or
screen is continuously batted, or violently tossed
against the enclosing wells of the drum. Both
the impact of the bat sgainst the material, and
the impact of the batted material againsf the
wall of the drum, are effective in breaking up,
crushing, or pulverizing the material.
Means are provided whereby the.
duced, material is free for discharge from the
_ drum, while the heavier or coarser material is
- restrained or confined in the drum until’ it is
.., properly reduced for discharge from the drum.
" " 4n the accompenying
trated one exemplifying structure for accomplish-
- ing the results above set forth, but it will be un-
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made in the physical embodiment of my inven-

derstood that changes and alterations may be’
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drawings I have illus-
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tion, within the scope of my claims, without de-
‘parting from the principles of the invention,
Tigure 1 is a side elevation of & crushing il

* embedying my invention.

Wigure 2 Is & longitudinal vertical sectional
view through the operating parts of the miil, the
base or foundation being omitted for convenience
of Hlustration. o .

Wgure 3 is o sectional detail in perspective of
the rotary bat. ’ .

Wigure 4 is a detail sectional view through the
saed trough at lne A--4 of Flguxe 2.

Mgure 4a is 2 detall, sectional view through
the said trough support ab line 8a—>bda of Pig-
ure 2.

meure 5 is
trough. Y .

The rotary drum, which is of cylindrical shape
and designated as | is provided with an exvernal
gear ring 2 that is engaged by g suitable comple-
meniary drive-gear, to slowly revolve the driam,
and the cylindrical drum is fashioned with the
usual tapered ends or hesds § and 4. The heads
of the drum are provided with trunnplons 5and §

2 detail perspective view of the feed

rigidly fized thereto in suitable menner, and the .

jerger trunnion 6, which forms the discharge end
of the drum Is journaled in bearings ¥ supporied
on the frame 8, which in turn is supported on @
crogs beam 9 and sills 0.

The smeiler trunnion 8,
feed-end of the mill is journaled in bearing i
‘mounted on the frame-plate 12, which is also
supported on a cross beamn 18 and the sills 18.

The wet-pulp. is fed to the intake end of the.

grum by reans of an oscillating feed trough {4 g

that is disposed at the longltudma,l axis of the
rotary drum, in slightly inclined. position, The

forming the intele 0r g
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material is fed by gravity to the trough from an .

elevated hopper 15, and the, trough is jolted and
caused to reciprocaie beneath the oper mouth
or lower end of the hopper 50 that the material
may be fed in a constant and uniform stregm
through the trough and deposited within the ro-
tary drum. : . .

The trough is supported with its delivery end
within the inteke trunnion, by means ‘of a pair
of spaced webs (6, I8 rigid with the frame plate
12 and located at opposite sides of the longitudi-
nal axis of the drum, and the upper edges of

- these webs terminate in guide tubes §7 which

form-stationary supports for the side bars 8.
These side bars {8 slide or reciprocate in the
tubular guides, and the slide bars are rigidly con-
nected to the exterior of the trough by means of;
perforated lugs {8, and lock nuts 20, the Jugs be-
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© on the projected end of the bar, within the rec-
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ing integral with the trough. The slightly in-
clined trough is reciprocated longitudinaily of the
drum, as by jolts, due to the successive actions
of four cams 21 fashioned in suitable manner at
the outer end of the intake trunnion, which cams
operate as the rotary -drum revolves. These
cams co-act with a complementary cam bar or
plunger 22, which has a cam-head 23 in engage-
ment with the cams, and the plunger is support-
ed beneath the trough, at its longitudinal cen-
ter in a perforated ear or lug 24 rigid with the
bottom of the trough, in such. manner that the
plunger or bumper bar moves with the recipro-
cating trough.. . . :
At its outer end this cam-bar projects freely
through g hole in the inner end of a rectangular

yoke 2§ rigidly supported between the two webs.

16 of the frame plate 12, beneath the trough, and

tangular yoke, is a- washer 26 retained by a cot-
ter pin 21. Between the inner end of the fixed or
stationary yoke, and an adjustable washer 28
threaded on the cam bar, is interposed a spring

29 that is coiled about the cam bar, and this -
spring . which holds the cam head against the .

cams, also provides resilient means for foreing the
trough on its inner stroke inwardly of the trun-
nion after the cam action has caused the out-
stroke of the trough.

‘The inner end of the yoke thus supports the

cam bar, and the outer end of the yoke supports
the free end of an adjusting bolt 30 alined with
the cam bar, which bolt is threaded into .the
yoke and journaled as well as supported in a
perforated lug 31 alined with the lug 24 and in-

tegral with the underside of the trough. Be- |

tween the journaled end of the bolt and the yoke
an adjusting nut 82 is threaded, and & cushion

washer or bumper 33 is also mounted on the bolt .

adjacent the lug 31, and the bolt is fashioned
with a head 34 exterior of the lug 31.- By means
of the bolt-which is adjustable with relation to
the stationary yoke, and the adjusting nut 32 on
the bolt, the length of the stroke of the trough

may be adjusted or varied to suit different condi- -

tions, and the movement of the trough may be
adjusted to prevent lost motion.

This reciprocating movement of the trough dis-
lodges the material from the superimposed hop-

' per and the material is fed in a constant stream

through the intake trunnion to the interior of
the drum, where it is picked up, and dropped in a
shower or screen by the successive buckets 3%
lining the cylindrical portion of the rotary drum.
At the inner end of the intake trunnion the head
3 of the drum is formed with an annular flange
3¢ which s countersunk at its -trunnion-side to
guide the inflowing material, and at the drum-
side of this flange the inner face of the head 3 is
slightly dished for the purpose of guiding the
falling material, or screen, away from the intake
trunnion, . '

The constant feed of material maintaips the
level of the wet pulp at the line W.L in Figure 2,
and the. successive buckets 35 being submerged
and passing through the pulp, pick up the ma-
terial and then drop the material in a shower or
screen, o )

" In the path of the stream of falling material,
which of course includes solids, is located a ro-
tary bat located in horizontal position above the
water level W L. As best seen in Figure 3 the
rotary bat is of cruciform shape in cross section

and the four vanes gre made up of pairs of angu-

lar phteg 31 mounbgd rigidly on a centra_l ‘bar 38,
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with the outer edges of the plates of a pair
joined rigidly by longitudinally extending wear-
strips or bars 38, dovetailed at 40 to the adjoin-
ing edges of a pair of plates. This cruciform ar-
rangement of the vanes provides exterior grooves
in the bat that perform the functions of buckets
to catch the falling material, and the ends of
these grooves or buckets are closed by circular
heads. 41, rigid with the vanes, to prevent dis-
placement of the material from the ends of the
buckets.

* ‘The central bar 38 is provided with- journal

ends 42 that project through the upper portions .
of the hollow trunnions 5 and § from the inte-
rior of the drum, and these journal ends are sup-
ported in bearings 43 exterior of the drum bear-
ings. The rotary bat, as illustrated, is located
above the longitudinal axis of the rotary drumi,
and it is driven in suitable manner, at a speed
greatly in excess of the rotary movement of the
drum so that the successive streams of material
falling from the top of the low-speed drum will
each be batted by a vane of the rotary bat,
» The impact of the falling solids on the bat,
may to some extent, break up some of the solids,
but the main crushing action, or reduction of the
solids takes place when the successive vanes of
the rotating bat toss the solids laterally, across
the interfor of the drum, against the wall of the
rotary drum. -
Within the interior of the di charge head 4
of the drum is fixed a deflecting ring 44 attached

" to the inner face of this head and arranged con-
_.centrically about the discharge trunnion with

the inner periphery of the ring moving in a path
above the periphery of one of the retaining heads
of the rotary bat. Thus, as the deflecting ring
moves with the drum, any material falling “‘on
the deflecting ring is guided or deflected onto the
rotary bat. This ring also prevents splashing of -
water through the outlet or discharge trunnion
of the drum. ' : :

To control the outflow or discharge of the wet-

. pulp through the discharge trunnion I employ &

circular baffle plate 45, which is suspended loosely
on one of the journal ends of the rotary bat with-
in the deflecting ring 44 arnd located between the
ring and the discharge opening of the head 4.
This is a non-rotary baffle plate, and its lower
end, which is submerged below the water line
W L and below the lower part of the open 'dis-
charge trunnion, is provided with a weighted por-
tion 48, that maintains the bafMe plate in its sus-
pended position on the journal of the rotary bat.

In ‘this position, the baffle plate prevents dis-

charge of material at the water line through the

pulp to discharge, indirectly, from the drum, un-
der the plate and over the deflecting ring into the
discharge trunnion. ) :

This arrangement of the baffle plate and de-
flecting ring causing an indirect discharge from
the drum insures that the material crushed or
pulverized and floating at or near the water line,

" must pass out underneath the baffle plate, and all

coarser material will be retained within the drum
by the baffle plate. Only that material which -
has -been reduced to such fineness as to float-
freely in the water and be carried away by the
outflow of water is thus discharged from the
drum. Thus the ground or reduced. material is
classified, the fines being discharged, and the
coarse material being retained within the drum
until sufficiently reduced.

. Having thus fully described my invention, what
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T claim as new and desire- to secure by Letters
Patent is:— v .

1. In a crushing mill of the horizontal axis
type, the combination with a rotary drum having
a discharge trunnion and & fiuid level for wet
pulp extending through the trunnion and & ro-
a shaft extending fhrough the
trunnion, of a stationary bafile plate mounted on
sald journal between the bat and said trunnion,
and said plate having & weighted lower portio
submerged below the water level. : :

2. The combination with & rotary drum having
& discharge trunnion and & fluid level extending
through the trunnion, & rotary bat in the drum,
and a shaft therefore extending through the
trunnion, of a deflecting ring mounted in the
drum concentric with the trunnion and partially
submerged below the water level, a.stationary
hafie plate mounted on

tion submerged below the water level.

‘heads, a rotary bat

‘rotary drum, of a

.plates arranged
‘each pair of plates having & wear-bar and means

the journal within the .
ring, and said plate having a weighted lower por-:

e

3

3. The combination in a érushing mill of the
horizontal axis type having tapering heads and

trunnions therein, of an annular flange surround- .

ing the intake trunnion and adapted to deflect
falling material toward the center of the drum,
an annular deflecting ring concentrated with the
discharge trunnion and mounted on one of said
mounted within the drum
between said flange and ring and a stationary
bafle plate mounted between said ring and dis-
charge trunnion. , :

4. The combination in a crushing mill with a
rotary bat therein,
being of cruciform shape in cross section and
comprising angular plates forming Erooves, said
in pairs, the adjoining edges of
for fastening said bar to said adjoining edges, and
said bat

' ends forming end walls for the grooves,
WM.
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said bat-
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having circular hepds at its opposite -
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