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SPECIFICATION forming part of Letters Patent No. 726,602, dated April 28, 1903.
Applidatiun filed January 4, 1901, Sei’ia,l No, 42,085, (No model.)

To all whom it may concern:

Be it known that I, MiLTON F. WILLIAMS,

a citizen of the United States, residing at the
city of St. Louis, in the State of Missouri, have
invented a certain new and useful Improve-
inent in Crushers and Pualverizers, 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 accom-

panying dra,wmﬂ's farmm,_.,, part of this speci-
fication, in whlch—-—-

Flgure 1 is a side elevational view, partly

in section, of my improved crusher and pul-
verizer. Fw 2 is a top plan view, partly in
section, of the same; and Fig. 3 is a detail
front elevational VIeW, partly in section, of
the lower portion of the machine.

This invention relates to a new and useful
improvement in crushers and pulverizers, the

object being to-construet a machine of the

character descrlbed which will be capable of
handling wet clays coming directly from the
bank, said machine Shl‘eddlllﬂ‘ or reducing
such elays, serving in such eapaelty pracm-
cally as a pu g-mﬂl |

Another object is to pr ovide means Whemby

a hammer-carrying shatt may be adjusted to- |

ward or from the grinding-surface in order to
take up wear at the striking-point of the ham-

mers and on said grinding-surface, and thus |

insure a relatively long life to the wearing

- parts of the machine.
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- duetion of the new material.
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Another object is to render the breaker-—

plate, or rather its equivalent, adjustable to-

ward and from the striking-pointsof the ham-
mers to take up the wear thereof and also to
present a moving surface upon which the
material entering the machine 1is initially
crushed, so that when the machine is han-
dling wel material, such as clays, &ec., the
wet material will not bank in the feed end of
the machine and retard or prevent the intro-

With these objects in view the invention
congistsinthearrangement, construction,and
combination of the several parts, all as will
hereinafter be described,and afterward point-
ed out in the claims. | |

In the drawings, A indicates one of the side

walls of the casing, from which extend suit-

.

| webs being connected together near their up-

per ends by a shelf-like eonneetmw-plece .
The upper edge of this side wall is eut away, 55
as at a, (shown in dotted lines in Hig. 1,) in
which cut-away portion is received the main
shaft B. This shaft B has circular disks b
keyed to it within the casing, said disks form-
ing hammer-supports, between which are piv- 6o
_oted the revolving beaters or hammers 6'. As
shown in the drawings, these beaters or ham-
mers are given a quarter-twist at their ends,

so that the flat sides thereof contact with the

‘material to be reduced. These beaters are 65

preferably arranged in longitudinal rows, the

hammers or beatels ot alternate rows bemﬂ'

staggered with relation to adjacent rows.
Cindicates a bearing in which the shaft B

| is mounted, said bearmg being arranged be- 7o

tween the upper ends of the ﬂ'mdeways .

a® indicates cap-pieces bolted to the upper
edges of the guideways a and extending in-
wardly over the lateral wings of the bearing
C, said cap-pieces supporting guide bolts or 75
rods a*, there being preferably one of such
rods passing through an opening in each cor-
ner of the wing of the bearing C to guide said
bearing in 1ts Vertlcal movement

o’ mdlcates set-serews arranged in the cap- 8o

piece, said set-serews being vertically adjust-

able and designed to bear upon the upper
face of the bearmo- to lock the same against
vertical movement when the bearing is ad-
justed.

ab indicates bolts arranged in the ends of
the bearing and passing throuwh slots in the
ouiding-web a, (see Fig. 3,) the purpose of

35

‘which bolts is to elamp the bearing firmlyin

its adjusted position and prevent the same go
from vibrating laterally. |

D indicates a p1llow-block passing through
the web or shelf o’ for supporting the bearing-
block C.  The bearing-block 1s plefera,bly |
provided with a round knob on its lower face, 95
which is seated in a recess in the upper end
of the cap-block, as shown in kig. 3, while
said cap-block has a threaded engagement
with a shaft d, stepped in a suitable bearing
provided in the base-flange of the side frame.
Shaft d carries a worm-gear d', which meshes
with a worm ¢’ on a shaft e, one end of said
shaft carrying a miter-gear e°, meshing with

able webs ¢, forming vertical guideways, said | a miter-gear ¢’ on a transverse shaft e*, on one
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end of which i3 arranged an operating-han-
dle E. The opposite end of this shaft e¢? car-
ries a miter-gear for driving a shaft on the
other side of the machine corresponding in
all respects to the shaft e. This shaft on the
opposite side of the machine actuates an ad-
justable bearing-block C’' in a similar man-
ner as has been deseribed with respect to
the bearing-block C. Thus when the handle
E is actuated both the bearing-blocks C and
C', assuming that the screws «@® and ab are
loosened, may be adjusted vertically, so that

the striking-points of the hammers may be

moved closer to or farther away from the

grinding-surface, depending upon the kind

of material to be handled in the machine or
npon the amount of wear of the hammers.
When the striking-points of the hammers
have been adjusted to a proper position rela-
tive to the grinding-surface, the set-screws a’
are turned down, so as to hold the bearing-

. blocks against upward vertical movement,
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atter which the bolts a® are tightened to pre-
vent the bearing-blocks from vibrating.

It is quite important in the class of ma-
c¢hinery to which this invention relates to be
able to adjust the shaft carrying the pivoted
hammers or beaters, as said hammers or beat-
ers are subject to such extreme wear that an
hour’s service frequently destroys the useful-
ness of the hammers. I am aware that the
pivotal points of the hammers have been
made adjustable toward and from the axis of
rotation, such as shown in the Frickey pat-
ent, and this is of great value in insuring a

~ lenger life to the hammmers; but adjusting the
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striking-points of the hammers in the man-
ner described by the Frickey patent requires
considerabletime, and, furthermore, sach ad-
justment is restricted to defined limits—as,
forinstance, where the centersof the openings
aredistantfrom theaxisof rotation, say, eight
inches, eight and three-eighths inches, eight
and three-fourthsinches, &c., respectively, it
follows that an adjustment of the striking-

pointsof the hatnmersin each instance will be

three-eighths of an inch and that no finer ad-

justment c¢an be made with this arrangement.

In my present construction any adjustment
of the striking-point of the hammers desired
can be effected, depending upon the amount

- of movement imparted to the handle E. An-
- other advautage consequent upon the adjust-

55
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ment of the pivoted beaters or hammers
through the instrumentality of the movable
bearings resides in the fact that when the
striking-points of the hammers are worn and
the shaft carrying said hammers is adjusted
toward the griuding-cage it is not necessary
Lo walt until the hammers are worn to their
fullextent—say three-eighths of an inch—be-
fore such adjustment can be made. Further,
when the adjustment is made the path of the
worn hammers is no longer concentrie with
the fixed concentric grinding-surface, but is
eccentric with respect thereto, so that as the

726,602

face at the feed end of the machine it is grad-
ually reduced by the action of the hammers,
which at this point are most distant from the
grinding-surface, and as the material moves
backwardly on the grinding-surface it is fur-
ther reduced, because the hammers approach
nearer and nearer to the grinding-surface,
and consequently the material is reduced to
a degree of fineness corresponding to the ac-
tion of the hammers thereon, which action
becomes more violent as the hammers closely
approach the grinding-surface. It follows
that where the shaft is vertically adjustable,
as shown in the drawings, the point where
the striking - points of the hammers most
nearly approach the grinding-surface in the
adjustment of the shaft is at the lowest point
of sald grinding-surface and that the mate-
rial entering the feed-opening will work down
to sald lowest point and be reduced to a de-
gree of fineness proportionate to the approach
of the striking-points of the hammers to the
grinding-surface. Rearwardly beyond this
point the hammers recede from the grinding-
surface, and such particles as are not reduced
sufficiently to pass through the openings of
the grinding-surface fall back for further ac-
tion by the hammers. It is obvious that in-
stead of adjusting the shaft vertically, so as
tocause the hammers to most nearly approach
the grinding-surface at its lowest point, said
shaft can be adjusted at an angle, so as to
cause this approach of the hammers toward
the grinding-snrface at any desired point.
It will likewise be understood that while I
have shown a certain mechanism for effecting
the adjustment of the shaft there are other
mechanisms which c¢an be adapted to acecom-
plish the same result, and therefore I do not
wish to be limited to the adjusting mechan-
Ism shown, except as such limitations may
be expressed in the claims.

The grinding-surface before referred to is
preferably in the form of curved bars £, sup-
ported upon lugs a’, projecting from the in-
ner faces of the side walls, said eurved bars
being formed with openings in which are fit-
ted the transversely-disposed bars F, form-
Ing the cage or grinding-surface. These
grinding-bars K are substantially diamond-
shaped in cross-section and so disposed that
the longest-axis is arranged at an angle con-
siderably less than a right angle (about
twenty-two and a half degrees) with respect
to a radial line drawn from the center from
which the bars fare described. This arrange-
ment of the bars I presents a lip or cutting
edge upwardly and forwardly, so that when
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the material is received on the grinding-sur-

face this eutting edge materially assists in
the quick reduction or comminution of said
material. When the inner edges of these
grinding-bars are worn, the cage may be re-
moved and said bars taken out and inverted,
S0 as to present a new lip inwardly. The
advantage of this is that for some material a

material is received from the grinding-sur-i *“lip-cage,” as it is called, is of great impor-
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- which screws are mounted in eta,tlonary lun's,

726,602 e

the eewe-bals, makmﬂ* it possible to present
new lips by reversing the bars, it follows that
said bars will last plaetleally twice as long
as they would were they provided with a sin-
gle lip.
end of the cover or top well H, is preferably
eteam-;]aeketed as shown in Fw 1, for ob-
vious reasons. -

I indicates the hopper erranged at the feed
end of the machine, upon which the mate-
rial to be reduced is placed.. This hopper is

preferably provided with a steam-chamber,

as shown. Instead of having the hopper I

extend down to the forward edf}*e of the cage,

as has heretefme been done, the inner end
of said hopper serving in such a position as a

‘breaker-plate, I terminate said hopper some

distance above the forward edge of the cage

and arrange a roller J therebetween and the

forward ede*e of the cage. This roller serves
as an anvﬂ or movable breaker-plate and re-
ceives the material from the hopper, present-

ing the same to the action of the hammers or

beaters, which initially erush or break the
material on said roller. This roller is pref-
erably hollow to form a steam-chamber, the
inlet and exit paseaﬂ‘es leading to and fr om
sald chamber. passing through the axles 7 of
the roller, as shown in Fig. 9. These axles
are mounted in boxes K, shdmn*ly arranged
upon a supporting - shelf a®, extending fmm
the side frame of the machine. In 01der to

provide screws [in the forward edges thereof,

'. The outer ends of these screws carry
sprocket-wheels 1, over which passes a chain

I3, one of said screws having secured to it an

4.0
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epemtmﬂ handle L. As the striking-points

of the hammers wear, this rolling breaker

may be adjustable mwmd]y to any desired

degree adjacent the path of the hammers, so

that when the material is placed upon the_,

hopper L it falls upon the rolling breaker and
is carried inwardly and dewnweldly to be
acted upon by the hammers, which initially
break or erush the metenal thereon, after

- which the material falls upon the ﬂ'rmdmfﬁ'-,

5O
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surface and i Is further acted upon by the ham-
mers.

M indicates a pulley mou nted upon one of

the axles j of the rolling breaker, whereby
said breaker may be reteted in the direction
of the arrow shownin Fig.1. Inorderto

surface of this rolling breaker, 1 pwotelly
mount a eereplng-plate N in the front wall of

‘the casing, which is designed to clean the sur-

face of said breaker, the inner end of said
scraping-plate being held against the breaker
at all times by sulmble W@l”‘hts ", which are
preferably adjustable toweld end from the
falerum of the blade to regulate the pressure
of the blade against the perlph ery of theroller.

Inactual operation for working on wet clays
the cage-bars are arlenwed ebout two mches

pre-
vent the material from eceumuletmﬂ* on the

adjust the boxes inwardly and outwardly, I

| this 2d day of January, 1901.

tance, and where these lips are plesenb on | apart and the main shaft B is rotated about

one thousand revolutions per minute. The
rolling breaker J is rotated about one hun-
dred 1ev01ut10ns per minute, and as the im-

70

paction of the hammers tends to bank the ma-

The back plate G, as well as the rear ! tena,l slightly in advance of the striking-

points of the hammers said material if banked
on the roller will be carried mwamly and
downwardly, the hammers keeping the same
clean.  If any material clings to the surface

75

of the rollers and is not eelrled away by the

hammers, the scraping-blade will remove said
material, as is well understood.
Whﬂe T have shown and described a ma-

chine particularly adapted for use in connec- .

tion with wet materials, it is obvious that my
sald machine.may be employed in connection

with dry materials, in which event the bars F

would be arranged at appropriate dlsbenees
epalt

“Having thus described my mventwn what

I claim, and desire to secure by Letters Pat-
ent, is—

1. In amachine of the ehel acter descubed

| & casing having adisintegrating-chamber and

80
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a hopper leading theremte said casing. hav-

Ing a portion cut away admeent to the lower
end of the hopper, a rotary breaker- plate ar-
ranged in said cut-away portion of the casing

a ﬂ*rmdmtr-surfaee adjacent said breaker-
plate and pivoted beaters adapted to coop-

erate with said breaker-plate .and the grind-
ing-surface, substantially as deseubed

2. Inamaehlne of the character deserlbed |
a casing having a disintegrating - ehembel.

therein prewded with a gr 1nd1nﬂ'—811rfeee at
the lower portion thereof, a hoppex discharg-
ing ir
termmatmﬂ' atb a pomt short of the end of the
wrmdme—emfaee to provide a space therebe-

tween, a rotary breaker-plate arranged within
.8aid space between the end. of the hopper and

the end of the ﬂ'rlndmmsurfeee and revolv-

1ng beaters a,rrenﬂ'ed 130 cooOper ate with said

breaker—plate, substanmally as described.
3. In an apparatus of the character de-

gr mdmﬂ'-smfaee at the lower portion ther eof,

'revelvmfr beaters mounted in said casing
adapted 10 coOperate with sgid ﬂrmdmmsm-

to said chamber, the end of said. hopper.

95
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seribed, the combination with a casing, of a

115

face, a feed-hopper at one side of the meehme

‘the end of said hopper terminating at a pemt |
| short of the end of the grmdmm—eurface to pro-

120

vide a space therebetween, a rotary breaker-
plate mounted in said spa,ee between the end
of the hopper and. the end of the grinding-
surface arranged to coOperate with the revolv-

| 1ng beaters, and means for operating the beat-
ers at a speed greater than thaft of the rotary

breaker-plate; substentlally as described.
In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,

WILLIAMS.

-~ MILTON F.
Wltn 0SSeS ;

Wu. H. SCOTT
A. S. GRAY,
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