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To oll. w]wm it may concern:
Be it known that 1. Mmrox F. W ILLI-\\IS,

a citizen: of the United States. residing at.

the city of St Louis. State of Missouri, have
111\'ented a certain new and useful Improve-

ment in Hammers for Rotary Mills, of which

the following is a full, clear. and exact de-

scription, such as will enable others skilled.
-in the art to which it appertains to make and
.use.the same, reference being had to the ac-

. companying drawings, forming part of this
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“vious' or pointed out hereinafter, reference’
being had to’ the accompanvmn‘ drawmcrs m

35

40

45

“of a_great variety of materials.
epemﬁc aspect, the i invention relates to:cer-:
tain improvements in the hammers or beat-

‘mill.

bpeelﬁcatmn

This invention relates’ gener AHV to rotalv
mills of a type in common use for the crush-
ing. shredding, grinding, or comminuting

ers for use in such mills.

The objects of the invention oommehend
{le provision of an'improved forn: of beater
or hammer which is so designed as to give a
maximum longevity or se*uceabﬂltv with
a uniform and consistent efficiency through-
out its life. By the provision of such an
instrument, this invention accomplishes a

demded increase In the' economy and “effi-.
.clency of. oper‘ltmcr machines of the chss

specified.
Other ob]ect:. of the invention will be ob-

whlch——— :

JFigure 1° represent; a 1ong1tud1nal sec-"

tibnal ‘elevation ‘of ‘a rotary mill or grinder
equipped with mv 1mp10\ed hammer: 01
beaters,

Fig. 2 represents a side elevation of mv
improv ed hammer- or beater;

Fig. 3 represents a front elevation ther eof

Mdkmcr reference to these illustrations by
mieans of the numerals applied, let it be un-

dcrbtood $hat 1 represents Uenela]lv a frame

or casing: which forms a suppmt and in-
closure for the working' parts of a rotary
This mill includes a cage:or screen 2
disposed concéntrically with an operating
shaft 4. upon which shaft are mounted disks
or hammer mounts 5 in which the hammers
6 are pn‘otallx mounted on pivot bolts 7.

"In the 1llu~t1at10n the hammers are shown

in the positions whiclr thev occupy. theoreti-
e lllx when the machine is inoperation. they
being held out radially of the shaft 4 by the

55, ccntufugal foue e\uluno hom their  mo-

In a more

mentum and inertia accrning upon the ro-
tation of the shaft 4. The cage 2 forms a
cylinder in which the rotary members just
described are adapted to operate, and in
the form of machine illustrated. the material
to be reduced is fed into the cylinder by the
operation of feeding rollers 8 which are ro-
tated to move the material into the cvlinder
across a breaking or cutting plate 9. As the
material is thus fed into ‘the cvlinder while
the shaft 4 is rotating to drive the Jhammers
in tue direction indicated by the arrow, the
hammers will be brought successively upon‘
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the material. and by virtue of the coaction. -

“of the breaker plate 9 will shred, cut. break
or reduce it to small pieces.

pieces as are not sufficiently small.to pass
through the interstices of the cage 2 will be
\u‘mected to the further action of the beaters
or hammers 1n coaction with the portions
of the cage 2. until such pieces are further
comminuted to the requisite size or fineness.
This is the well known operation of mills of
this type, and it is the utility of my inven-,
tion to contribute to the effectiveness and
the economy of this operation.

It will be seen by reference to Figs. 2 and
3 that the hammer or beater which com-
prises my invention is formed of a flat bar
of metal which is shaped to provide a shank
portion 10 which terminates at one end in
a, pair of oppositely extending working
points which are designated respectively. 11
and 11’. - Adjacent its other extremity the
shank portion 10 is provided with an aper-
ture 12 which is. adapted to accommodate
the pivot bolt upon which the hammer is to
be swung. 'The arrangement of this mount-
ing means is such that the hammer is adapt-
ed to swing edgewise with either one or the
other of the working points 11 or 11" in ad- .
vance. Each of the working points has an
inner margin 1t and an outer margin 15
extending to a front margin 16. Tlie outer
margin 10 is of ~0mU\hat greater extent
than the inner margin 14, so that at the

-junction of the outer margin and tle front

margin is.formed a cuttmor edge 17 which
is the most advanced povrtlon of the instru-
ment. The outer margins 15 of both work-
ing points are formed substantially on the
arc-of the inner surface of the cage 2.with
which the hammers are designed to codpel-
ate. “'The inner margins 14 converge: with
the outer margms 15 from the shank portlon
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. size, effectively balance ‘the hammer so as
85

40.

45

56

2

10. In the.forging of the -hammer, metal

may be displaced from the inner margins of
the point members, and. from the portion
18 intermediate the point members, so as to
form these point members somewhat thicker

than the shank portion, as is apparent in -

Fig. 8. v ‘ .

It has been described above how in the
ordinary ‘operation of a machine, of this
type, the beaters codperate with the breaker
plate and with the .cage. The continuous
operation of beaters in a machine of this

kind' results 'in a ‘wearihg down of their

working edges due to the abrasion and at-
trition of the iaterial upon which they op-
erate.” In Fig.'2, T have indicated by a dot-
ted line marked “u™ the form to which the
working point may be worn down in time.
A hammer so Wworn, of course, has greatly

reduiced: efficiency: as it is not so effective to -
sever ‘the material on. the breaker plate or

to comminute it on the cage. - The construc-
tion ' 'of ‘my improved form, however, af-
fords means for imimediately removing this
condition ‘and restoring the mill to its maxi-
mum efficiéncy. This is accomplished by
simply reversing the hammers on the disks
or mounts.3 so that the working point which
formerly was at' the rear of the hammer is
now atthe froit:thereof, and presénts an
effeétive working edge. It will be under-

stood’ that the two working points 11 and'

117, being practically identical in form and

to make it hold the true radius when in op-
eration, and the reversal of the hammers in
the mann?i\~ specified; keeps the wear equal-
ized on the two point members. When the
second point-member has been worn down,
the hammers may-be: removed:from the mill,
and’the front margins of the point members

ground ‘back to the form illustrated by the

dotted line marked “g”. - Thus; it will be
seen that entirely new working edges and

faces ‘dare provided -on both: of the point

members, and the ‘point members are left at
substantially uniform- size' and shape, so as

tomaintain the baldnce of the hammer. At-
~ tention was directed above to-the' fact that
the outer margins 15 of the working points.

are disposed substantially on the arc of the
cage. Consequently, the new working edges

" formed by the dressing down of the working
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points will be on the same radius relative
to the shaft, or the same arc. as were the
original edges.. In this fashion the proper

spacial . relationship of the working edges-

with the’ bréaker plate and ¢age is main-
tained. and the efficiency of the mill is kept
at its highest point.” Upon the continuous
operation-of the mill and wedr of the ham-
mers, this' manipuliation or reversal of the

.hammers and gruiding ‘down of the working

~ points is répeated. the swworkiie points being
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gradually dressed back in fthe-’_forn? ilhlls-‘g

1,266,804

trated by the successive dotted lines in Fig.
2. It will be observed that in all of these

. forms the working edge is maintained sub"

stantially on the same arc..
It will be observed that by virtue of this
construction, the hammers have a very long

| life without any decrease in their effective-
_ness, and that the proper balance of the

hammer is maintained ‘throughout its life
so that it will operate upon the proper radius
as well as upon the proper arc. The form-
ing of the point members in the manner
above described not only increases their
density and contributes to their durability,
but also increases their effective extent, as
will be obvious upon inspection of Fig. 8
wherein the relative disposal of adjacent

hammers is shown, and from which it will

be observed that the effective working edges
overhang the greater portion of the space
intermediate the hammers occasioned by the
interposition of the mounts 5.

I am aware that the device is susceptible
of certain modifications and changes which

‘T have not described herein or specifically

referred to. Accordingly. it is my inten-
tion that the appended claims be construed

‘to comprehend such variations.

What T claim is:

1. In a rotary mill, a hammer comprising
a flat shank portion equipped adjacent one
extremity for pivotal mounting, and carry-
ing at its other extremity similar oppositely
extending working points projecting a sub-
stantial distance in advance of thé margins
of the shank and terminating in outer mar.
ginis disposed substantiallv upon the arc of
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the mill’s cage. and said working points hav-

ing inner 'margins and front margins ex-
tending from said inner margins to the outer
margins and forming working edges at their
lines of junction with the outer margins on
the effective radius of the hammer.

2. In a rotary mill. a-hammer formed of
a flat- bar“which is bilaterally symmetrical
and equipped for suspension on its longitn-
dinal axis adjxcent one extremity. the other
extremity- of the bar being formed into op-
positely projecting working points having
their outer margins extending bevond the
front and rear margins of the shank and
disposed substantially on the are of the mill’s
concave. said working points being formed
also'with inner margins and front margins
eéxtendine from the same to the outer mar-
giis and terminating at their ontermost
xtremities in working cdges extending in
he direction of the bar’s thickness, '

3. In a rotary mill. a hammer formed of

_a flat bar equipped adjacent one extremity

on its longitudinal axis for suspension on
an operating shaft. and formed/at it< other
extremity into similar oppositely directed

working points extending ontwardly a sub--.

stantial distance in advance of the front and
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. kear margins of the bar, the outer margins - at front marginswhith form working edges 19¢
of which working points form the terminal at their junctions with the outer margins.
edge of the hammer and throughout the por-  In testimony whereof T hereunto affix my
tions thereof which gxtleﬁ&lbeylt{md the front signature this 20th day of June, 1917,
/& and rear margins of the shank portion are BT :
‘dispesed substantially in aucomir}gon arc de- MILTON F. WILLIAM.S‘
- seribed on a. radius from the axis of the Witnesses:
gperating’ shaft, both the outer and inner - Erviorr S. Havser,
margins of the working points terminating - H. M. Pratstep, |



