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UNITED STATES

PaTENT OFFICE,

MILTON F. WILLIAMS, OF ST. LOUIS, MISSOURI, ASSIGNOR TO THE WILLIAMS
PATENT CRUSHER AND PULVERIZER COMPANY, OF SAME PLACE.

CRUSHER AND PULVERIZER,.

SPECIFICATION forming part of Letters Patent No, 646,250, dated March 27, 1900,
Application filed September 2, 1898, Serial No, 690,072, (No model.) '

To all whom it may coticeri:

Be it known that I, MirToN F. WILLIAMS,
g citizen of the Unlted States, residing at Lhe
city of St. Louis, State of Missouri, have in-
vented a certain new and useful Improvement
in Crushers and Pulverizers, of which the fol-
lowing is a full, clear, and exact description,
such as will enable others skilled in the art
to which it appertains to midke and use thé
same, reference being had to the accompany-
ing drawings, formmv part of this specifica-
tlon in which—

F10u1e 1isa vertical sectional view through
my machme transversely to the shaft. I‘w
1* is a regulatin mplate with an inturned de-
ﬂectmtr—hp Fig. 2 is a sectional view of a
set of cages, illustrating their interchange-
ability. I‘w 3isa sectional view of the same
on line 3 3, FIO’ 2. Fig. 41is a detailed plan
Fig. 5 is a side

view of the sprayin -pipes.
elevational view of a hammer. Fig. 6 is a
cross-sectional view on line 6.6, Fig. 5.. Fig.

7 is a side elevational view, partly in section,
of a modified form of hammer. Fig. 8isa
cross-sectional view on line 8 8, Fig. 7; and
TFig. 9 is a detail perspective view showing
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 described in such manner that the
wearing parts are adjustable, thus facilitat-
ing repointing of the hammers, which results
in increasing the efficiency of the machine.

Certain features described and shown.in
thisapplication are not claimed herein, claims
for the same forming part of a copending ap-

plication, Serial No. 652,566, filed March 22,

1897.

The features of this present invention re-
side in the peculiar construction of the ham-
mer-head adjustably mounted on the hammer
bar or shank, also in the novel construction
of the interchangeable concentric cages and
the adjustable dead-plate codperating with
the front edges of said cages, and other fea-
turesresidein the novel 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 claims.
In the drawings, A indicates a shaft sunit-

ably mounted in casing B, which casing has
a hopper C at its feed end, giving enmance
by a regulated opening for the material to be
crushed

D indicates a cage, which consists of bars
d, mounted parallel toshaft A in side rims E,
concentric with the shaft A and supported on
lugs or shoulders F from the sides of the eas-
ing B orotherwise. An adjustable dead-plate
G coacts with the cage D and the hammers
to crush the material dehvered to the hopper.
This dead-plate &, which is practically a con-
tinuation of the Dottom of the hopper C, is
inclined downwardly toward theé hammers,
which in their acting position tend to draw
the material in, the inner edge of said dead-
plate being directly ad;]acenb to the path of
the hammers, with which inner edge co6per-
atés the eage D:  This dead-plate is adjust-
ably mounted on the front wall of the frame
through the medium of liners g, which liners
may be removed and inserted according to
the radial distance of the cage-bars from the
shaft or to compensate for the wear of the
hammer-heads.

As previously counstructed, the hammersin

‘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 efficient.

H indicates disks keyed on shaft A, be-
tween which disks are mounted bars or shanks
I, a through-bolt 4 being preferably used as a
pivot-rod.

The hammer-head J is the part which re-
celves the most wear, and it may be fixed to

the bar by a dovetail recess matching the

outer end of the bar, which has a. dovetall
tenon and mn, as shown in Fig. 5. The bar
Iis doublein this case and ﬁts on either side
of the disks H. - As the head wears off first at
the striking-point and tapers backward the
hammer may be reversed, and for this reason
the outer ends of the shanks or bars are
formed symmetrically,soas to match the sock-
ets or recesses in the heads, 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 may thus be kept with
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their more effective faces presented to the
front. In order to facilitate this adjustment,
I provide an adjustable head J', having a
socket or recess forming a shoulder 4, adapted
to engage a matching shoulder or projection
%' on the end of the hammer-bar, as shownin
Iig. 7. A set of washers or filling-in pieces
", preferably of leather or other yielding ma-
terial, are inserted in the socket between the
shoulders j and ¢, 'When the head is slid
inward upon the bar, as indicated by dotted
lines in Fig. 7, the number of washers may
be varied and 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 shoek. Other materials for packing
or filling-in pieces may be used, and it is evi-
dent that by this means the length 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 will result inan improved
action of the crusher even without literally
changing 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 adjustmentand
reversal of the hammer-heads proceeds assaid
bars are worn. )
The hammer-head is preferably made of a
harder and more durable material than the
hammer-bar, such as cast-steel or other ma-
terial suitable for being hardened. Ialso pro-
vide for the repointing of the bar, as indi-
cated in Fig. 9,in which an interlocking dove-
tail-and-rivet connection between the bar I
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 monnted on the
bar. ’ '
After the head is adjusted to its outermost
limit a new cage D’ is inserted, which has its
bars supported in a wider rim, but concentric
with the center of the shaft and resting upon
the same lugs in the casing, so as to replace
readily the cage D and codperate with the
shorter hammers now mounted on the disks.
The 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

. with the wider rim can then easily be slipped

Go
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into place, as shown to the right of Fig. 1.
In Fig. 2 I have shown the concaves as con-
centric and prefer them located substantially
concentrie with the shaft. The concavecages
may be arranged otherwise than concentrie
with the shaft if so desired, as I do not limit
my invention to the form or location shown.
The bars d of the cage are brought succes-

" sively nearer to the center by a set of cages

with successively - wider rims formed in

shorter radii to support the bars nearer td
the eenter of rotation, as indicated in Fig. 2.
Instead of a wider rim to support the cage
having a shorter radius other supporting
means may be employed. The dead-plate G
is adjusted accordingly, as indicated by the
dotted lines.
plate abuts against the top of the cage, which
assists in supporting the dead-plate in its
new adjustment. The screws shown in Fig.
1 are slacked off to allow the inward move-
ment of the plate as its inner end follows and
preferably rests upon the end of the concave
cage D', as shown in Fig. 2. Liners g are
then inserted to suit the adjustment of the
cage and afford a firm support; butany other
adjusting means may be employed.

In operating 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 comes from the cage by a spray of
steam ora liguid issuing horizontally through
perforations in a pipe K, forming a rectangle
around the edge of {he casing, as shown in
Figs. 1 and 4. Inlet and outlet cocks are
provided by which entrance and exit may be
regulated.

In the crushing of quartz it is desirable to
use liguid; butin operating upon somd other
materials it is desirable that dry steam be
used.. It will be seen that the sprayis di-
rected horizontally on all sides into the fall-
ing dust or powder from the cage, as indi-
cated in the drawings.

At the inlet-opening in the casing sur-
rounded by the hopper I provide an adjust-
able plate ¢, having an inturned lip ¢’ at its
lower edge directed inward and downward,
as shown in Fig. 1. ' The plate is adjustable
by slots and bolts or otherwise, so that the
opening in the casing may be varied in size

raccording to the material operated upon, as

indicated by dotted lines in Fig. 1. The in-
turned lip upon the edge of the regulating-
plate is thus likewise carried up and down,

according to the size of the opening, and is

always located at the edge of the opening,
whatever the size of the same may be, to pre-
vent theexit of dust from the material being
crushed within the casing.

Referring again to Fig. 1 the dead-plate G
is mounted in the bottom of the hopper, pref-
erably at the edge adjacent to the path of
the hammers. The primary crushing is here
produced, and the main work is performed
upon ihis 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,
so as thus to oppose and still further reduce
the fragments of material that have passed
the dead-plate. Thebarsare preferably round
in cross-section,and the spaces between them
are made according to the material to be
crushed and which cannot escape until it be
reduced sufficiently to pass between them.
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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 dead-plate,
a concave cage, and pivoted hammers,which
are claimed in connection with and limited
by other elements not shown in this applica-
tion. I desire to make the present applica-
tion the parent case. A fixed lip upon the
cover is also shown and claimed in said pat-
ent and alsothe abutment of the cage against
the cover of the casing. Such ﬁxed lip and
special form of cover- abutment for the cage
are therefore not claimed in the present ap-
plication.

Tam aware that many minorchanges in the
construetion, arrangement, and combination
of the several parts of my machine can be
made and substituted for those herein shown
and deseribed withoutin the least departing
from the nature and principle of my inven-
tion.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, ig—

1. In a rotary crusher, an improved ham-

mer consisting of a shank-bar having lateral
projections, a slidable head having a hole for
the shank-bar, and shoulders for engaging
said projections, and yielding pieces separat-
ing the opposing shoulders and projections,
substantially as described. .

2. Arotarycrusher comprising pivoted ham-
mers, including shank-bars adapted to be piv-
oted at their inner ends, and provided with
lateral projections at their cuter ends together
with heads having sockets or recesses match-
ing with said lateral projections, rotary ham-
mer-supports for said hammers, and adjune-
tive devices adapted to operate therewwh
substanmally as described.

A crusher comprising a casing, a rotary
shaft, ahammer-supportsecured on said shaft,

hammers pivoted to said hammer-support,
and consisting individually of a bar having a
projection at its outer end, a head having a
shoulder and slidingly mounted on said bar,
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 codperating with said ham-
mers, substantially as described.

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

caves of different radii may be used with said -

hammers, substantially as described.

5. In a crusher, a rotary hammer compris-
ing a bar provided with a projection near its
outer end, a socketed head slidingly mounted
on said bar having a shoulder at the socket’s
inner end, and one or more interposed pieces

within said socket between the opposing parts "

of the bar and head, allowing an adjustment;
of the limit of outward movement on the head
of the bar, substantially as described.

6. In arotary crusher, the combination with
a rotary shaft and hammer-supports thereon;
of hammers including shank-bars adapted to

be pivoted at one end to said supports and -
provided with projections on the outer ends,

and heads having sockets or recesses match-
ing said projections in either reversed posi-
tion of one with respect tothe other, a casing
and means in the casing coacting with the
hammersfor effecting the pulverization of the
material, substantlally as described.
In tesmmony whereof I hereunto affix my
signature, in the presence of two Wltnesses
this 27th day of August, 1898.
. MILTON F. WILLIAMS.

Witnesses:
F. R. CORNWALL,
Huea K. WAGNER
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