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o ceZZ whon 2 sy coleeriv:

Be it known that I Mirtox F. WILLIAMS
g citizen of the Umted States, residing at Lhe
city of St. Louis, State of MISSOI]I'I havoe in-

vented a certain new and useful Improvement |

in Crushers and Pulverizers, of which the fol-
lowing is a full, clear, and exact deserlptlen

such as will enable others skilled in the art
to which it appertains to make and use thé
same, reference being had to the accompany-
ing dr awings, formmﬂ' part of this Spemﬁca-

tlon in which—

mee 1isaver twel eectlonel v1ew th1 oufrh

my maehme transversely to the shaft. I‘lD‘

1* is a regulatin g-plate with an inturned de-.

ﬂeetmmhp Fig. 2 i1s a sectional view of a

~ set of cages, 111ustmtlncr their interchange-

30

elevational view of a hammer.

ablhty I‘w 318 a sectionsl view of the same
on line 3 3, Flb 2. Fig. 41s a detalled plan
view of the spmymmplpes Fig. 5 is a side
Fig. 6 1s a

cross-sectional view on line 6.6, Flg 5 Fig.

7 is a side elevational view, partly in sectlen

of a modified form of ha,mmer Fig. 8 is a
cross-sectional view on line 8 8, Fig. ’7 and
Fig. 9 is a detall perspeetwe view ShOWIIlﬂ‘
a bar repointed.

This invention relates to a new and useful
improvement in crushers and pulverizers, the
object being to construct a machine of the
character desembed in such manner that the

wearing parts are adjustable, thus facilitat- |
ing repomtmfr of the hammers, which results

in inereasing the efficiency of the machine.
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Certain features described and shown in
thisapplication are not elaimed herein, claims

for the same forming partof a OOpendme' ap-
plication, Serial No. 652, 566 filed March 22,

1397.

The feetmes of this present mventlou re-
side in the peculiar construction of the ham-
mer-head adjustably mounted on the hammer
bar or shank, alsc in the novel construction
of the mterehanﬂ'eable concentric cages and
the adjustable dead- plate ceepemtmo‘ with
the front edges of said cages, and other fea-

turesreside in thenovel construction,arrange-
“ment, and combination of the several parts,

“all as will hereinafter be described and after-
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ward pointed out in the c¢laims. .
In the drawings, A indicates a shatt suit-

1 ably mounted in ee,emfr B, Wh1eh casing has
giving entmnee

a hopper C atits feed eud,
by a regulated opening for the meterla,l to be
erushed -

| 55
D indicates a cage, which consists of bars |
d mounted perallel to shaft A in side rims E,
| eeneent1 ic with the shaft A and supported on |
lugs or shoulders F from the sides of the cas-
ing B orotherwise. An adjustable dead-plate
‘G coacts with the cage D and the hammers
‘to crush the material dehvered tothe hopper.
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This dead-plate G, which is practically a con-

‘tinuation of the bottom of the hopper C, is
inclined downwardly toward the hammere

which in their acting position tend to draw

plate being dir ectly admeent to the peth of
thelhammere with which inner edge cotper-
ateés the cage D. This dead-plate is adjust-

‘the material in, the inner edge of said dead-
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ably mounted on the front wall of the frame
through the medium of liners ¢, which liners

may be removed and inserted according to
the radial distance of the cage-bars from the

shaft or to compensete for the wear of the

hammer-heads.

- As previously constructed, the hammels in
‘machines of this class have been mounted a

fixed distance from the center upon a ham-
mer-support, so that when the points-become
worn new hammers have to be introduced in

order to render the machine efﬁelent

H indicates disks keyed on shaft A, be-

tween which dlSkS are mounted barsor ehanks |
I, a through-bolt 2 being prefe1 ably used as a -

pivot-rod.
The hammer-head J is the pzut whlch re-
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ceives the most wear, and it may be fixed to :
the bar by a doveteﬂ recess matching the

outer end of the bar, which has a. dovetail
The bar

tenon and pin, as shown in Fig. .

Iis doublein this case and ﬁts on either side
of the disks H.

hammer may be reversed, and for this reason
the outer ends of the shanks or bars are
formed symmetucelly so as to match the sock-
ets or recesses 1n the hee,ds, the longer face

of the head being placed in front to serve as

the striking-point of the hammer. Theham-
‘mers may thus be repointed by replacing the

| heads, and the heads mfty thus be kept with

- As the head wears off first at
the striking-point and tapers backward the
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their more effective faces presented to the
front. In order tofacilitate this adjustment,
I provide an adjustable head J', having a
socket orrecess for mmn'a,shouldet 7, adapted
to engage a matching shoulder or projection
7 on the end of the hammer bar, as shownin
I‘1g 7. A set of washers or ﬁlhnfr-ln pieces

: prefembly of leather or other }?leldmﬂ' ma-

temal are 1nsel ted in the socket between the
"When the head is slid

shoulders 7 and 7. . _
inward upon the bar, as indicated by dotted

lines in Fig. 7, the number of washers may

be varied ::md ‘the head adjusted. The cen-
trifugal force of the flying machine will keep
the heads at their outer limit on their respec-

tive bars, and the yielding nature of the

leather or other packing washers will take
up the shock. Other materials for packing
or filling-in pieces may be used, and it is evi-

dent that by this means the lenﬂ'th of the

hammer may be radially adjusted in and out.

Either the fixed or adjustable form of head
shown in Figs. 5 and 7, respectively, may be

reversed to present a more effective operating
face. Thissimple reversal of the head after
it has become worn willresult inanimproved
action of the crusher even without literally
changmﬂ' the reach of the hammers. By
means of the adjustability of the head on the
bar a fine degree of adjustment is provided.

Also the hammers can be maintained at their

~ best operative length. This adjustment and

35

reversal of the ham mer-heads proceeds assaid
bars are worn.

harder and more durable material than the
hammer-bal such as cast-steel or othe1 ma-

terial smtable for being hardened. Ialsopro-

~ vide for the 1epomtmn* of the bar, as indi-

40

cated in Fig. 9

,1n which an mtelloelimn* dove-

~ tail-and- 11veL conueetlon between tlle bar I
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and its point I’ is shown. The interlocking
portions are stamped or otherwise formed in
the slant faces, and the rivets prevent lateral
displacement of the point as mounted on the
bar.

After the head is adjusted to its outermost

limit a new cage D' isinserted, which has its

bars suppmted 1n awider rim, but concentrie
with the center of the shaft and resting upon

readily the cage D and codperate with the
shorter hammers now mounted on the disks.
T'he new cage is readily inserted by throwing
back a cap or cover B’ of the casing and pull-
ing out a cage D from the rear. The cage

Wlth the W1de,1 rim can then easily be shpped

Go-

into place, as shown to the right of Iig. 1.
In Fig. 2 I have shown the conecaves as con-
centrie and prefer them located substantially
concentric with the shaft. The concave cages
may be arranged otherwise than eoncentnc

with the shaft if so desired, as I do not Iimit |

my invention to the form or location shown.

The bars d of the cage are brought succes-
sively nearer to the centel by a 36t of cages
with bneeefssn ely - wider rims formed in

The hammer-head is preferably made of a |

646,250

| shorter radii to sﬂppmt the bars nearer to

the center of rotation, as indicated in Fig. 2.
Instead of a wider rim to support the cage

having a shorter radius other supportmw
~means may be employed. The dead-plate G

1s adjusted accordingly, as indicated by the
dotted lines. ,
plate abuts against the top of the cage, which
assists 1In suPpmtmw the dead- plate in 1ts
new adjustment. The serews shown in Fig.

1 are slacked off to allow the inward move-

ment of the plate as ifs inner end follows and
preferably rests upon the end of the concave
cage D', as shown in Fig. 2. Liners g are
then mse_lted to suit the a_djustment of the
cage and afford a firm support; butany other
adjusting means may be employed.

In oper atmg upon shale or like material in
which a fine dustis produced during the erush-
ing process I provide means for settling the
dust as it ecomes from the cage by a spray of
steam ora hquld issuing houzoutally through

perforations in a pipe K forming a reetanﬂle

around the edge of the casing, as shown in
Figs. 1 and 4.
pr 0V1ded by which entrance and exit may be
1ep:ulated |

In the cr llShlIlﬂ' of quartz it is desuable to
use liquid; butin operating upon somé other

| materials it is desirable that dry steam be
It will be seen that the sprayis di-
| rected horizontally on all sides into the fall-

used.

ing dust or powder from the cage, ’LS 1nd1-
cated in the drawings.
At the 1nlet—openmw in the casing sur-

lower edge duected inward and downward,
as shown | in Fig. 1. The plate is a,d,]ustable

The lower edge of the dead- .
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Inlet and outlet cocks are
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rounded by the hopper I provide an ad;usb—- |
able plate ¢, having an inturned lip ¢" at its -
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by slots and bolts or otherwise, so that the

‘opening in the casing may be varied in size
‘according to the mateual operated upon, as
i indicated by dotted lines in Fig. 1.

1'he in-
turned lip upon the edge of the regulating-
plate is thus likewise caarled up and down

whatever the size of the same may be, to ple-

vent the exit of dust from the material being
CY ushed within the casing.
the same lugs in the casing, so as to 1eplaee |

Referring again to I‘w 1 the dead-plate G
1S mounted in tlle bottom of the hopper, pref-
erably at the .edge ad;;aeeut to the path of
the hammers. T'he primary crushing is here
produced, and the main work is pelformed

upon ﬂllS dead-plate, which also protects the
“bars or other devices located below the plate.
"The bars of the concave extend transversely

to the circular motion or path of the ham-
mers and are more or less adjacent thereto,

'S0 as thus to oppose and still further 1eduee_

the fragments of material that have passed
the dead-plate. Thebarsare preferablyround

‘in cross-section,and the spaces between them
“are made accnrdmg to the material to be

crushed and which cannot esecape until it be

| reduced sufﬁetently to pass between them.

IIO

according to the size of the opening, and is

always loeated at the edge of the opening,
115 .
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The cage issecured in place by abutment, as
shown, or otherwise. Other meansthan the
concave of bars may be used with such dead-
plate, if required; but the construction here-
in shown and described is preferred. .

In United States Letters Patent No. 589 236,

dated August 31,1897, are shown a deed-plate,

a concave cage, ‘and pwoted hammers,which
are claimed in connection with and 11m1ted,

by other elements not shown in this applica-

I desire to make, the present applica-
A fixed lip upon the

tion.
tion the parent case.

cover is also shown and claimed in said pat-

ent and alsothe abutmentof the cage against
the cover of the casing. Such ﬁxed lip and
special form of cover-abutment for the cage
are therefore not elelmed in the present ap-
plication.

I amaware thet many minor cha,nrfee in the

construction, arrangement, and eombmetmn |

of the several pa,rts of my machine can be

made and substituted for those herein shown

and described withoutin the least departing
from the nature and prineciple of my mven-
tion. -

ent 18—

1. Ina rotary er usher, an 1mp10ved hem-‘ |
mer consisting of a shank bar having lateral
projections, a ehdable head having a hole for
~the shank- bar and shoulders for engaging

said pro;;ectmns, and yielding pieces sepemt-

- ing the opposing shoulders and pregeetlons |

subetantmlly as described.

2. Arotarycrusher comprising pﬁfoted ham—-,-

mers, including shank-bars a,da,pted to be piv-
oted at their inner ends, and provided with

lateral projectionsat their outer ends together
with heads having sockets or recesses match-

Ing with said lateral projections, rotary ham-
mer-supports for said hammers, and adjunc-
tive devices adapted to operate theremth
substan tlally as described. -

A crusher comprising a casing, a Iota,ry

. -Shﬂf t,a hammer-supportsecured on said shaft,

Having thus deserlbed my invention, what
- Iclaim, and deswe to secure by Lettels Pat-
| | of the bar, substantially as described. |
6. In arotarycrusher, the combination mth
“a rotary shaft and hammer-supports thereon; |
of hammers including shank-bars adapted 130 .
be pivoted at one end to said supports and
provided with projections on the outer ends,
and heads hewng sockets or recesses match- o
ing said projections in either reversed posi- =
tion of one with respect tothe other, a casing
and means in the casing coacting W1th the ST
hammers for effecting the pulverlmtlon of the L

hammers pweted to said hammer- suppe1t

mers, substantially as described.

ried thereby,

hammers, substantially as described.

on sald bar having a shoulder at the socket’s

and consisting individually of a bar havinga
projection at its outer end, a head havmﬂ* a |
shoulder and slidingly mounted on said ba,r 5o
and one or more interposed pieces _between
said shoulder and projection for adjustably
limiting the outward movement of the head
on the bar under centrifugal action, and op-
posing devices cooperating with sald ham-

4. In a crusher, the combination with a ro- |
tary shaft, a series of hammer-supports car-
series of hammers pivotally
mounted in said supports, and adjustable to 6o
vary the distance of their outer ends from
- the center of said shaft, a casing, a removable
concave, and supports therefor, whereby con-

caves of different radii may be used with said -

5. In a crusher, a rotary hammer comprle-.
ing a bar provided with a projection near its
outer end, a socketed head slidingly mounted

inner end, and one or more mterposed pieces 70 -
| within said socket between the opposing parts - -
of the bar and head, allowing an adjustment

55

of the limit of outwerd mevement on the head |

material, subet&nhally as described.

In teetlmony whereof I hereunto affix my

signature, in the presence of two Wltneeses
-thlS a7th da,y of August, 1898.
MILTON F. WILLIAMb

Wltnesees |
- KR CORNWALL,
[ IIUG K WAGNER
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