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Unrrep States PaTenT OFFICE.

MILTON T. WILLIAMS, OF ST. LOUTIS, MISSOURI, ASSIGNOR TO THE WILLIAMS
' PATENT CRUSHER AND PULVERIZER COMPANY, OF SAME PLACE.

CRUSHER AND PULVERIZER.

SPECIFICATION forming part of Letters Patent No, 646,249, dated March 27, 1900, -
Application filed March 22; 1897, ‘Serial No. 628,566, (o modsl)

To all whom it may corcermn: " hammer-shanks carrying at their outer ends

Be it known that I, MiLToN . WILLIAMS, .| the hammer-heads or- striking- points E'.
a citizen of the United States, residing at the | These shanks and heads.are so arlanved rel- .
city of St. Louis, State of- ’Vllssourl ‘have in- | ative to each other that two shanks are em-

.5 vented a new. and useful Implovement in | ployed to support a single head, the method 55 -
Crushersand Pulverizers, of which.thefollow- | 'of ' mounting the heads on the shanks being
ing'is a full; elear, and exact descrlptlon ref- - ‘preférably that shown in TFig. 5, where it will -
erence bemfr had to the accompanying draw- | be seen that recesses, grooves, or pockefs are

- ings; formm ga part of - this %peexﬁcatlon in | forméd in the side faces of theheads to receive

10 whmh—— the outer ends of the shanks. This method 6o

Figure 1 is a- s1de elevamonal view of my of mounting the heads on the shanks prac-
1mmoved machine. Fig: 2 is a vertical lon- tically supporLs the shanks, so that in mount-
gitudinal sectional view bhrou ghmyimproved | ing theshankson the through-bolts the.shank

,machme Fig. 8'is'a \ermcal cross-sectional | of every other hammer- head straddles the
.15 view through my improved machine. Fig. 4 | same disk, the remaining shanks straddling 65
‘isa detailed view of one of thesections.of the adjacent chsks This stavgers the ]OIlo'ltlldl—
grinding-surface. Fig. 5 is a detailed view of | nally-disposed rows of hammer- heads rela-
one of the hammer- head% and one of its sup- | tive to each other, so that in operation the
- porting-shanks. : ‘| hammer-heads Wlll cover the entire. area of -

20 This invention relates to a new and useful | the dead-plate and grinding-surface. - T pref- 7o,
improvement in machinés for crushing and | erably arrange the supportlno-dlsks equidis-
pulverizing ores, shale, bones, &c., the obJect tantly apart, “the thickness of each disk being
being to construet a machine of the charac- | equal to the distance between two-disks, so
ter described in such manner that it will ef- | that when the shanks are ar ranged between -

25 ficiently perform the work for which it is in- | the disks they will be supported awalnst lat- %5
tended; and which machine is simple and |'eral strain by the disks. -
cheap'in construction and requires but.com- | T indicates the dead-plate, which is pref-
paratively small power for operating same. . erably so shaped that its lower or inner por-

The essential features of my presentinven- | tion is concentric, while its upper. portion ig -

30 tion reside in'the grinding-surface, the dead- | tangentially disposed to the path of the ham- 8o
plate, the hammers, the valve at feed end of | mers. The dead-plate is mounted in a suit-
the machine, and, finally, inthe construction, | able carriage G, said carriage and dead-plate
arrangement, and combination of the several | being adl]ustable relative to the striking-
parts,all as will hereinafter be described, and points of the hammers. This adjustment, :

35 afterward pointed out in the claims. as shown in IMigs, 1 and 2, is accomplished 85
In the drawings,” A indicates a suitable | through the medium of lugs on the carriage, -
frame, in which is mounted a shaft B. through which lugs pass suitable bolts, said

C indicates the cover, which is preferably | bolts also passing through horizontally-dis-
hinged to the rear end of the frame A; butit | posed slots in the side framing of the ma- .
40 is obv10us that this COVer can as well be bolted | chine. By loosening the nuts on the bolts go
in position.. - the carriage and dead-plate may be adjusted
D indicates the hammer-supports, in the | inwardly and outward, where it will be held
form of disks strung on shaft B within the | in its adjustable position by tightening the
frame A. These supports are each prefer- | nuts on the bolts. Threaded rods H, having
45 ably provided with eccentric series of open- | hand-wheels at their outer ends, may be em- g5
ings, through which through-bolts may be | ployed for adjusting the carriage and dead-
passed for pivotally supporting the hammer- | plate. This bodily adjustment “of the dead-
shanks in radially-adjusted positions. plate relative to the hammers I consider an
E indicates the hammer-shanks, which are | important feature in my machine in that wear
50 pivotally supported on through-bolts, said | of the dead-plate can be compensated for roo
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without necessitating the renewal of the deag-
plate. Again, by forming a dead-plate with
a curved portion and a tangentially-disposed
portion the hammers will first crush the ma-
terial or break it into fine particles, after
which the hammers will act upon the mate-
rial on the dead-plate, effecting a grinding
action until the material is carried beyond
the dead - plate onto the grinding - surface,
which forms practically a continuation of the
curved portion of the dead-plate.

“The ineclination of the dead-plate down-
wardly toward the hammers in their acting
position to draw the material in and with the
inner edge directly adjacent to the path of
the hammers and a concaved cage coacting

‘with the hammers to.crush the material is

important in that this arrangement insures
a proper feed to the machine and counteracts
the tendency of the rapidly-revolving ham-
mers to throw the matérial outwardly.
Iindicates the grinding-surface,which may
either be in the form of a concentric cage, as
shown in Ifig. 6, or said grinding-surface may
be composed of perforated sections abutting
against each other, as shown in Rig. 2. - The
openings or perforations in these sections are
preferably diagonally arranged, as shown in
Fig. 4. The ends of these sections are. pro-

vided w1th eccentrically disposed or inclined.

.runners ¢, which codperate with correspond-

35

40

ingly-inclined snpporis on the framing of the .

machine. By the above construction it will
be noted that as the carriage and dead-plate
are adjusted inwardly to compensate.for wear
the first section of the grinding-surface abut-
ting against the dead-plate will be moved to
the rear, as will also all of the sections of the

grinding-surfdace, and this rear movement of

the sections will cause the eccentrically-dis-
posed runners to ride up on their supports or
toward the axis of rotation of the hammers.

- The adjustment of the dead-plate, therefore,

45
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tion toward the dead-plate.

also accomplishes the radial adjustment of

the grinding-surface to compensate for its
wear, as well as the wear of-the dead-plate.
The grinding-surface in order to be adjusted
coineidentally with the adjustment of the
dead-plate must be held yieldingly against
said dead-plate, and in order to effect this I
provide a spring or springs J, codperating be-
tweena fixed abutment at one end and against
the grinding-surface at its other end, the ten-
sion of said spring being exerted in a direc-
This spring also
holds the grinding-surface against the action
of the hammels, so that it any material is
caught in the openings of the grinding-sur-
face and struck by the hammers the grinding-
surface will yield slightly under the blow. I
preferably arrange this spring to engage the
last section of the grinding-surface, so that
it will affect the sections in frontof it. . Other

springs might be employed on the other sec-
tions in the same manner as the springs on
the last section, if desired, or the ends of the
grinding- socmons might project through the

2 C 646,249

side framing and the springs.to be located out
of path of falling material.

A curtain K ispreferably arranged between
the spring J and the grinding-surface toshield
the spring from flying particles passing
through the openingsin the grinding-surface.

Practical experience hag demonstrated that
the side framing of the machine is liable to
wearor be gxound out at a point close'to the
grinding-surface, and in order to save the
framing of the machine I prefer tointroduce
linings L, as shown in Figs. 2 and 3, to save
the wear of the framing of the machine. I
have also found that any material carried
beyond the grinding-surface will wear the
cover, and in order to save the cover I prefer
to arrange a wear-plate M. therein, which
forms practically a continuation of the grind-
ing-surface, but at a greater radial distance
from the hammers.

N.indicates a valve, preferably gravitating,
arranged at the feed end of the machine, so
as to elose the opening in said feed end orso
much thereof.as the material being fed to the
machine will permit. This valve, in addition
to performing the above function, which pre-
vents the.exit of dust, will'also act as a de-
flecting-lip, as shown by dotted lines in Fig.

70
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2, to direct theair cirenlating in the direction——-

of the revolving hammers inwardly. “This
valve'is provided with an adjustable portion
n, which forms practically an extension of the

valve and carries the deflecting-lip inwardly
a sufficient distance to- compensate for-the
wear-of the hammers, thus locating the end
of said deflectin g-lipin close proximity to the
path of the hammers..
n of this valve N isonly adjusted tolengthen
the valve whenever the hammers are worn;,
and any such adjustment-when made must
necessarily not extend inwardlyto such a.dis-
tance as to place the adjustable plate in the
path of the hammers. The reason for this is

obvious, as the hammers would strike said .

plate and soon destroy. thesame. Whenthe
material is being fed into the machine, it only
raises valve N-to.such an extent as to permit
said material to pass freely into the machine.
Thus no.free opening is made for the exit of
dust; but, on the contrary, the circulating air
in the maehlne strikes the valve and is de-
flected inwardly,creatinga suction at the feed
end of the machine which tends to draw the
material and dust inwardly.

It will be noted that when the hammers are
worh they may be readily adjusted by with-
drawing the through-bolt and placing the
through-bolt in another opening in the ec-
centrically-disposed series of openings for the
through-bolts. Thisfeature, however, forms
the sub,]ect matter of a pending apphcatlon

The operation of the machine is obvious.
By adjusting the radial position of the strik-
ing-points of the hammers, adjusting the po-
gition of the dead-plate, adjusting the radial
position of the grinding-surface, and adjust-
ing thelength of the valve andlip enables the

The adjustable plate
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machine to be operat\ed for a long period of

time before it is necessary to replace the.

parts by reason of wear.

I am awarethat many minorchangesinthe
construction, arrangement, and combination
of the several parts of my device canbe made
and substituted for those herein shown and

described without inthe least departingfrom .

the nature and principle of my invention.
Having thus described my invention, what

I claim, and desire to secure by Letters Pat--

ent of the United States, is—
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1. In a crusher and pulverizer, the combi-
nation with & suitable casing, of pivoted re-

volving hammers, a concentrically-arranged

grinding-surface codperating therewith, ec-
centrically-arranged runners or supports at
the sides of said grinding-surface, and corre-
spondingly-arranged supports on the casing
for codperating with said eccentrically -ar-
ranged runners, substantially as described.

2. In a crusher and pulverizer, the combi--

nation with a suitable easing, of pivoted re-
volving hammers, a. concentrically-arranged
grinding-surface composed of independently-
movable sections, eccentrically-disposed run-
nérs at the sides. of each sec¢tion, and sup-

ports extending from the sides of the easing:

with which said runners codperate, substan-
tially as described. , o
3. In a crusher and pulverizer, the ¢ombi-
nation with pivoted, revolving hammers, of a
grinding-surface for. codperating ~with -said
hammers, and - means codperating with the
rear end of the grinding-surface for yield-
ingly holding the same against the action of
the hammers; said means permitting a. lim-
ited-concentric movement of the grinding-

surface, substantially as described.

4. In a crusher and pulverizer, the combi-
nation with pivoted, revolving hammers, of a
grinding-surface for codperating with said
hammers, said grinding-surface being com:

posed of sections arranged end to end, each
of said sections-having eccentrically-disposed

runners,eccentrically-disposed gnides or sup-

ports for said runners, and means for yield-’

ingly holding said sections to their seatsand

against the action of the hammers; substan-

tially as described. ,

5. In a crusher and pulverizer, the combi-

nation with pivoted, revolving hammers and

means for adjusting the striking-points of

said hammers, a dead-plate upon which the
material is primarily crushed by the ham-
mers, a concentrically-disposed grinding-sur-
face forming a continuation. of said dead-
plate, and means for adjusting the dead-plate
toward or from the hammers, which adjust-
ment of the dead-plate moves the grinding-
surface econcentrically and adjustssaid grind-
ing - surface radially, substantially as de-
seribed.

.6. In a crusher and pulverizer the combi-
nation with pivoted revolvinghammers, of an
adjustable dead-plate, a concentrically-mov-

able grinding-surface having its front end
abutting against the dead-plate, and means
for adjusting the dead-plate, which adjust-
ment of the dead-plate effects a similar ad-
justment of the grinding-surface, relative to
thehammers, substantially as described.

7. In a crusher and pulverizer, the combi-
nation with pivoted, revolving hammers, of
an adjustable dead-plate, and agrinding-sur-
face composed of sections, each of said sec-
tions being provided with eccentrically-dis-
posed runners which codperate with corre-
sponding supports on the frame of the ma-
chine, all of said sections abutting against
each other, and the front section abutting
against the dead - plate, whereby, when the
dead-plateis adjusted inwardly, it movessaid
grinding-sections along their eccentrically-

“disposed supports, and in toward the axisof

rotation of the hammers; substantially as de-
seribed. v '

8. In a crusher and pulverizer, the combi-
‘nation with pivoted, vevolving hammers, of

an adjustable dead-plate, a grinding-surface
composed of sections, each of 'said sections

‘being provided with eccentrically-disposed .

runnetrs which codperate with corresponding
supports on the frame of the machine, all of
sald sections abutting against each other, and
the front seetion abutting against the dead-
plate, whereby, when the dead-plate is ad-

70
75
80
85‘
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justed inwardly, it moves said grinding-see- -

tions along their-eccentrically-disposed sup-
ports; and in toward the axis of rotation of

tions. together and against the dead - plate;

‘substantially as described.

9. In a crusher and pulverizer, the combi-

nation with pivoted, revolving hammers, of

an adjustable dead-plate, a grinding-surface
composed of -sections, each of said sections
being provided with eccentrically-disposed

‘runpers which codperate with corresponding

supports on the frame of the machine, all of
said sectionsabutting againsteach other, and
the front section abutting against the dead-
plate, whereby, when the dead-plate is ad-
justed inwardly, it moves said grinding-sec-

tions along their eccentrically-disposed sup-.
ports, and in toward the axis of rotation of

the hammers, and a spring on the last sec-
tion whose tension is exerted to hold all of
said-sections together and against the dead-
plate; substantially as described.

10. In a crusher and pulverizer, the combi-
nation with pivoted revolving hammers, of

j Xolo]

the hammers, and means for holding said see- '

105

110
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120

means for adjusting the radial position of -

the striking-peints of ‘said hammers, an ad-
justable dead-plate, a concentrically-movable
grinding-surface having its front end abut-
ting against the dead-plate, and means for
adjusting the dead-plate, which adjustment
of the dead-plate effectsa similar adjustment
of the grinding-surface relative to the ham-
mers, substantially as described.

11. Inacrusherand pulverizer, the combi-

‘125

130
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nation with a suitable casing comprising a
frame and a cover, of a hopper arranged at
the feed end of the machine, a valve hinged
to the lower inner edge of said hopper, and
adapted to cobperate with, and be limited in
its rearwardly-opening movement by, -the
front edge of the cover, a shaft mounted in
said easing, pivoted hammers carried by said
shaft, a dead-plate {angentially arranged un-
der the hopper, and a concentrically-arranged
grinding-surface having its front end touch-
ing against said dead-plate; substantially as
described.

12. In a crusher and pulverizer, the combi-
nation with pivoted, revolving hammers, of a
dead-plate arranged at the feed end of the
machine, a valve pivoted above said dead-
plate for closing the feed end of the machine,
said valve, when raised, acting as a deflect-

ing-lip for the circulating air and material-

within the casing of the machme, and an ad-
justable extensmn on said valve; substan-
tially as described.

18. In acrusher and pulverizer, the combi-
nation with pivoted, revolving hammers, of
meansforadjusting theradial posmon of said
hammers, an ad,]ustable dead-plate amanded
at the feed end of the machine, and an ad-
justable swinging valve, which, in ‘a raised
position, extends into the casing of the ma-

chine adjacent to the path of the hammers

where it acts as a deflecting-lip; substan-
tially as described.

14. In a crusher and pulverlzer, the combi-
nation with pivoted, revolving hammers, and
the casing in which said hammersare mount-
ed, of a grinding-surface for cooperating with
hammers, and a removable wear - plate ar-

4 R 646,249

ranged in said casing and forming a contin-
uation of the grinding-surface to receive the
material carried beyond the grinding-surface,
said wear-plate per mlttlnv the concentrlc
movement of the grinding- surface by being
at a greater radial dlstance from the axis 01'
rotation of the hammers than the grinding-
surface, and means for moving said grind-
ing-surface concentrically; subsmntmlly as
desembed

15." A crusher comprising a casing having a
hopper-opening, a rotary shaft, and hammer-

40
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50

supports thereon, hammers pivotally mount- .

ed in said supports, an adjustable dead-plate
inclined downwardly toward the hammersin
their acting position to draw the material in,
and ‘with its inner edge directly adjacent to
the path of the hammers, and a concave cage
which, with said dead-plate, coacts with fhe
hammers to crush said material.

16, In acrusher and pulverizer, the combi-
nation with a casing, pivoted revolving-ham-
mers. and means for driving the same, of
meauns for adjusting the radlal position of the
striking-points of said hammers, and a dead-
plate cooperating with the adgu@table strik-
ing-points of said hammers, and ‘means for
adjusting the dead-plate to vary its position
relative to the pd.bh of the h‘unmers substan-
tially as described.

In testimony whereof I hereunto affix my
signature, in presence of two’ w1tnesses, this
15th day of March, 1897,

MILTON F. WILLIAMS.

Witnesses:
EOR. CORNWALL,‘
Huer K. WAGNER. .
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