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To all bu/wm it ;rm‘m/ cmecern

‘Be it known that I, MirToN F. WILLIAWIS

‘a citizen of the Unlted States, residing at the |
- city of St. Louis, State of: ’\’Ilssourl ‘have in-
. .5 vented a new. and usefal Implovement in
- Crushers and Pulverizers, of which.the follow-
ing'is a full, clear, and- e?:aet descmptwn ref-
erence bemﬂ* had to the accompanyirg draw-
ings, formmﬂ a nmt of tlns epeelﬁeatlon m

whldl—— |
1mpr oved machine.

~ m&ehme
view through my im ploved machine.

. mmdmﬂ'—surface

- porting-shanks. |

20. This invention 1e1a,tes to 2 new aud useful
“improvement in machines for crushing and
‘pulverizing ores, shale, bones, &ec., the obJect

- being to constract a maehme of the charac-.
ter deserlbed in such manner that it will ef-
ficiently perform the work for whieh it is in-
tended, and which machine is simple and
~cheap in censtruetwn and requires but.com-

._25

paratively small power for operating same.

The essential features of my present inven-
tion reside in the D‘andlllﬂ‘-smfeee the dead-

30
~ plate, the ha,mmere ‘the va&ve at feed end of
- ‘the machine, and, ﬁnally, in the construction,

- arrangement, and combination of the eeveral.
- parts, a,ll ag Wlll hereinafter be deser lbed and

35 alter ward pointed out in the claims. |
o In the drawings, A indicates a su1table
- frame, in which is mounted a shaft B.
- Cindicates the cover, which is plefembly
hinged to the rear end of the frame A; but it
1S 0bv10us that ’nhle cover can as well be bolted
In position. =~ -
D indicates the hammel -supports, in the

40

form of disks strang on shaft B within the

frame A. These eupports are each prefer-

ably provided with eccentric series of open-

ings, through which through-bolts may be

passed for pnfotally supporting the hammer-
-shanks in radially-adjusted pOSlthIlS

E indicates the hammer-shanks, which are

so pivotally supported on through- bolts,

Figure 1 is a su:le elevatlolml view of - my'--
Fig. 2 is a vertical lon-
gitudinalsectional view throu gh mynnploved,-
‘Fig.8isav ermeal cross-sectional-
Fig. 4
is a detailed view of one of the sections of the_._ |
| Fig. 5is a detailed view of -

~one of the ‘hammer- heade and one of 1ts sup-

sald |

‘ployed to support a single head, the method

be seen that recesses;
| formed in the. side faees of the heads to receive
the outer ends of the shanks.

of every other hammer- head straddles the

adjacent chsks

‘the disks they will be supported a,n‘a,mst 1&’5-
'eral strain by the disks. -

tangentially dlsposed to the path of the ham-
mers.

"pomts of. the hammers.

chine. By loosening the nuts on the bolts
the carriage and dead-plate may be adjusted
nuts on the bolts.

ployed for adjusting the carriage and dead-
plate. This bodily adjustment of the dead-

of the dead - p].a,te can be compensated for

This method
of mounting the heads on the shanks prac-“_' |
'tlcally supports the shanks, sothatin mount-
__mrr theshankson the through-bolts the shank

same disk, the remaining shanks straddling-
This staﬂ'gers the longitudi-
nally-disposed rows of - hammel heade rela-
‘tive to each other, so that in operatmn the
] ,h&mmer-heads Wlll cover. the entire. area of -
the dead-plate and orinding-surface. - T pref- |
erably arrange the SUpporblnD'-dlsks eqmdls-'- IRRREE.
tantly apart, the thickness of each disk being -
equal to the distance between two disks, so |
‘that when the shanks are arranged between'

- The dead-plate is mounted in a suit-
‘able carrla,ﬂ*e G, said carriage and dead-plate
“being adgueteble relative to the striking- =
This ad;]ustment ;
as shown in Ifigs. 1 and 2, is eecomphehed-
‘through the medlum of 1unfs on the carriage, -
'thwuwh which lugs pass smtable bolts, said ..
| bolts also passing through horizontally-dis-
posed slots in the side hammﬂ' of the ma- .

90§

plate relative to the hammers I consider an
important feature in my machine in that wear

O hammel-sha,nks cauymﬂ' at their ontel ends R

| the hammer-heads or striking-points E. -
These shanks and heads.are 80 a,rlann'ed rel- .~
‘ative to each other that two shanks are em- -~ |

T

‘of mounting the heads on the shanks being. - ]
'preferably that shown in Fig. 5, where it Wﬂl-" R
2ro0Ves, or pocketsare - -

6o

T indicates the dead- plate; Whleh 1e I)lef-:': o
embly so shaped that its lower or inner por- -

tion is concentric, while its upper. portionis =
8

mwa,rdly and outward, where it will be held -
in its adjustable p051t10n by tightening the
Threaded 10ds H, havmn" |

hand-wheels at their outer ends, may be em-

95
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- plate.

.withotitnee’essitating the renewal of thle_de_agl-'-.
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

IO

the dead - plate onto the grinding - surface,

which forms practically a continuation of the

“curved portion of the dead-plate.

. The inclination of the dead-plate down-

]waldly toward the hammers in their acting
- position to draw the material in and with the'

: 15;

inner edge directly adjacent to thé path of

~ the hammels and a concaved cage coacting

with the hammers to crush the ma,terlal is

~important in that this arr angement insures

20

a proper feed to the machine and counteracts

the tendency of the rapidly-revolving ham- |

~ mers to throw the material outwar d]y

Tindicates the orinding-sur f&(,e whlch mayj'

- either be in the fcnm of a coneentuc cage, as

' Fig. 4.

“shown in Fig. 6, or said grinding-surface may
be eomposed of per: forated sectmns abutting
against each other, as shown in Fig: 2.
~ openings or perforations in these seetmns are
~ preferably diagonally a,lmnﬂed, as shown'in
The ends of these sections are pro-
-Vlded mth eccentncally dlsposed or inclined

. runners 7, which codperate with cor respond-

e :-3_.5

~ ingly- 1nellned supports on the framing of the
~ machine.

- be noted that as the carr iage and dead- plate--
are adjusted inwardly to cempensate for wear
the first section of the grinding-surface abut-
ting against the dead- plate W 111 be moved to
. the rear, as will also all of the sections of the
.,grmdmfr-suﬁaee, and this rear movement of
» the sections will cause the eccentllca,lly-dls-'

By the above constr uctlon it will

posed runners to ride up on their supports or

“toward the axis of rotation of the hammers.
The adjustment of the dead-plate, therefore,
.also accomplishes the radial adjustment of.
the grinding-surface to compensate for its
~wear, as well as the wear of the dead-plate.

"~ The wrludlnfr-mu face in order to be adjusted

- _,j'_cmncldentally with the adjustment of the

B I 50

55

tion toward the dead- plate
holds the grinding-surface against the action

dead-plate must be held yieldingly against

said dead- plate, and in order to effect thls 1
provide a spring or springs J, codperating be-
tween a fixed :;Lbutmeut at one end and an*a,mst
the grinding-surface at its other end, the ten-

sion of sald spring being exerted in a direc-
This spring also

of the hammels so that if any material is

- caught in the openings of the grinding-sur-
| face and struck by the hammers the grinding-

6o

surface will yield slightly under the blow. I
preferably arrange this spring to engage the

‘last section of the orinding-surface, so that

it will affect the sectlons in fl ontof it. Other

springs might be employed on the other sec-
tions in the same manner as the springs on

the last section, if desir ed, or the ends of the

ﬂundmg-socmons nnﬂ*ht pr OJeet through the J

..d-l--.._-".,u---.-..__'._..II

- ’l‘he '

J

'.ot the revolving hammers mwardly
| _valve is provided with an adjustable portion
n, which forms praetlcallynn extension of the
| valve and carries the deflecting-lip inwardly

side fr: aming a,nd the Spl in gs to be located out

of path of fa,llmn' material.
A curtain K ispreferably arranged between

the spring J and the grinding-surface to shield

70

the spring from flying pa,rticles passing

through the openingsin the grinding-surface.
- Practical experience hag demonstrated that

the side framing of the machine is liable to

75

wear or be gwund out at a point closeto the

linings L as shown in Figs. 2 and 3, to save

the wear of the framing of the machme 1

have also found that any material carried

beyond the grinding -surface will wear the

cover, and in order fto save the cover I prefer

‘grinding-surface, and in order to save the
| framing of the machine I prefer tointroduce

8o

to arrange a wear-plate M therein, which .

forms pr aetlcallya continuation of the orind-
1ing-surface, but at a “‘leﬂtet‘ radnl dlstance

fmm the hammers. = .
N indicates a valve, pr efelabI} gmwmtmg,
arranged at the feed end of the machine, so

as to cloqe the opening in said feed end orso
‘much thereof as the material being fed to the
machine will permﬂ:
to performing the above function which pre-
‘vents the eut of dust, will also aet as a de- .
flecting-lip, as shown bv dotted lines in Fig.

This valve, in addltlon

95

2, to direct the air cuculatmrr in the dlrectmn ;

a sufficient distance.to compensate for the-
wear of the hmnmers, thus loeating the end .

| of said deﬂeetmg lip i in close pxommlty to the
path of the hammers..
n of thisvalve N is only adjusted tolengthen
the valve whenever the hammers are worn, |

“This -

100

The adjustable plate

" I.F"S'_. i

and any such adjustment when made must ..

“The reason for thls is

plate and soon destroy the same.

‘necessarily not extend inwardlyto such a.dis- .
tance as to place the ad]ustable plate in the .

path of the hammers.-
obvious, as the hammers would strike said .
~Whenthe
| ' material is being fed into the maehme, itonly
raises valve N- to. such an extent as to permit
said material to pass fr eely into the machine.

TIO

11:5 3 

Thus no free opening is made for the exit of
dust; but, on the contra,ry, the circulating air -

in the machme strikes the valve and is de-

end of the machine whleh tends to draw the

material and dust inwardly. |
- It will be noted that when the ham mers are

worn they may be readily adjusted by with-
drawing the through-bolt and placing the
thlouﬂ'h bolt in :.a,nothel opening in the eC-
centrical ly-disposed series of openings for the
through-bolts. Thisfeature, however, forms
the subJeet matter of a pendmw ﬂpphca,tlon
- The operation of the machine is obvious.

By adjusting the radial position of the strik-

ing-points of the hammers, adjusting the po-
sition of the dead-plate, adjusting the radial
position of the ﬂ'1_111d1nq surface, and adjust-

flected inwardly,creating a suction at thefeed -

120
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ing the length of the valve andlip enables the




~and substituted for those herein shown and_
described without in the least departing from .

[0

| 646,2493 SR

machine to be operatxed for a ‘long period'éf

time before it is necessary to 1*ep1ace the.

parts by reason of wear.
I am awarethat many minor ehauﬂes inthe

construction, arrangement, and combmat]on_

of the several parts of my device can be made

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—

20
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1. In a crusher and pulvenzer the comb1— "

nation with a suitable casing, of pivoted re-
volving hammers, a coneentrlea,lly- arranged

grinding-surface cooperating therewith, ec-
centrically-arranged ruanners or supports at.
the sides of said wrlndlnﬂ'-surface, and corre-
spondmﬂy-mranfred supports on the casing
| rotation of the ]mmmers

scribed.

for coOperating with said eccentrlcally-ar
ranged runners, substantially as described.

2. Ina crusher and pulvermer the combi-
nation with a suitable casing, of pivoted re- |-
-~ volving hammers, a concentrically- a,rra,n-:red_'
rrrmdmﬂ'-surface composed of mdependentl y- 1
.'movable sections, eccentrically-disposed run-

‘at the mdeb of each section, and sup- |
.| supports on the frame of the machine, all of

said sections abutting against each other, and
the front section a,buttmn* against the dead-ﬁ_ o
‘plate, whereby, when the dead-plate is ad-

ners

ports extending from the sides of the casing
- with which sald 1*1mners eoopemte, Substan--

tially as deseribed.

orinding-surface for codperating with said

_ha,mmers said grinding-surface being com-
posed of sections arranged end to end each.
of said sections-having eceentrwal]y dlsposedj -
runners,eccentrically- dlprS‘ad guides or sup-
ports. for said ranners, and means for yield-

“ingly holding said sections to their seats and

o
55

.60

o awam‘st the aetlon of the hammers sub'-stan- |

tlally as described.

5. In a crusher and pulvemzer' the combl-?'
~ nation with pivoted, revolving hammers and |
“means for adjusting the str1k1nﬂ'-p0mts of

said hammers, a dead-plate upon which the

material is pmmamlv crushed by the ham- |
mers, a coneentl1edlly-dlsposed grinding-str-
face forming a continuation of said dead-_-

plate, and means for adjusting the dead-plate
toward or from the ha,mmers which adjust-
ment of the dead-plate moves the grinding-
surface concentrically and adjusts said frrmd-

ing - surface radially, substantlally as de-

sembed

6. In a crusher and pulvemzer the combi-

nation with pivoted revolving hammers, of an
adjustable dead-plate, a concentrically-mov-

3. In a crusher and pulvermer the. (,ombl-.
nation with pivoted, revolvmwllammels of a |
rrrmdmn*-surfaee for codperating ~with said
]1a,mmers, and ‘means cooperating with the
rear end of the grinding-surface for 31e1d-'
ingly holding tne same a,framst the.action of
- the hammers ‘said means permitting a lim-

'_1ted“~(30ncent1'10 movement of the gr'mdmn'-_

surface, substantially as described. -
4. In a crusher and pulverizer, the eombl-'.'
nation with pivoted, revolving hammers, of 4

mull

[

an adjustable dead-plate, a

ey

able ﬂlmdlnfr-snrface havuw 1ts front end

abuttm o aﬂ‘am%t the dead- pla,te, and means.

for ad;justmﬂ' 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 erusher and pulverizer, the combi-
nation with pivoted, revolving hammers of

an adjustable dead-plate, and a,wl*lndmﬂ'—sur-
face composed of sections, each of said sec-
| tions being provided Wlth eccentme&lly-dls-_
| posed runners which codperate with corre-
sponding supports on the frame of the ma-

chine, all of said sectlons abutting aﬂ'amst

| each other and the front section abuttmn*-'

75

S0

against the dead - plate, whereby, when the

dead plate is adjusted inwardly, it movessaid
ogrinding-sections along their eccentrlcally-'

deposed supports, and in toward the axis of
ubstantmlly as de- .

3. In a er usher and pulvemzer the Gombl-n-

nation with pivoted, revolving hammers; of .
9>

wrmdmmsurface
composed of sections, each of smd sections

‘being prowded with eecentrlcally disposed o N

ranners which codperate with corresponding

95

Justed mwardly it moves said ﬂ'rmdmﬂ'-see-'_-‘ o

tions along the1f=eceentrlcally-dlspo'sed sup- -
Joo - - o
the hammers, and means for holding said see-
tions. tt)ﬂ*ether and against the dead plate,," R
substantla,lly as described. S

9. In a crusher and pulverlzer the combl-' - RS
1_05-;_:" :

ports, and in toward the axis of rotation of

| nation with pivoted, revolving hammers, of
an adjustable dead- plate a grinding-surface = .
composed of ‘sections, each of smd sections

-being prowded with eccentmeally-dlsposed L

1 runners which codperate with corresponding

supports on the frame of the machine, all of
said sectionsabutting againsteach other, and

| the front section a.buttmcr against the dead-_" '~

116

plate, whereby, when. the dead- plate is ad-

“Justed inwardly, it moves said grinding-sec-
tions along thetr eceentrlc%lly 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-
| 120 e

plate; substanhally as deserlbed
10. In a erusher and pulverizer, the combi-

nation with pivoted revolving hammers, of -

means for adjusting the radial p031t1011 of
the striking-peints of said hammers, an ad-
justable dead- plate, a eoneentncally-movable _—
orinding-surface having its front end abut-
'tmo' aﬂalnst the dead- plate and means for

125

ad;]ustmﬂ' the dead-plate, which adjustment -

of the dead-plate effectsa similaradjustment

of the grinding-surface relative to the ham-

mers, substantlally as described.
11 In a crusher and pulvemzer the combi-

_13(.3'..

I8 -



nation with a smtable casmﬂ* eompmsmw a |
frame and a cover, of a hopper arranged at
- the feed end of the machine, a valve hmfred |
to the lower.inﬁer‘edge.of said hopper, and

adapted to cobperate with, and be limited in

1ts rearwardly-opening movement by, -the
. front edge of the cover, a shaft mounted in

- sald casing, pivoted hammers car ried by said

[0

shaft, a dead-plate tangentially arranged un-

der the hopper, and a concentrically-ar rann'ed
grinding-sur face having its front end toneh-

ing aﬂ'a,mst said dead plate, %ubstantla,lly as

| descnbed

15
~ dead-plate arranged at the feed end of the
machine, a valve pivoted above said dead-

~ said valve, when raised, acting as a deflect-
ing-lip for the elrculatmﬂ' air and material -

20

~ 12. In a crusher and pulverizer the combl-
nation with pivoted, revolving hammers, of a

plate for closing the feed end of the ma,chme,

~ Wwithin the casing of the machme, and an ad-

~ justable e‘ttenewn on said. valve, substan—

_tlally as described.

:25}

18. In a crusher and pulverlzer, the combl-"
'natlon with pivoted, revolving hammers, of
~ meansfor adjusting theradial posmlon of said
“hammers, an adJllstable dead- plate. amanﬂ‘ed
at the feed end of the machine, and an ad---
- justable swinging valve, thh in a raised
 position, extends into the casing of the ma-
"c¢hine ad,]acent to the path of the hammers |

. where it acts as
- tially as deser 1bed

14. In a crusher and pulverlzer the comb1-_
'11&131011 with pivoted, revolving hammers, and |
~ the casing in which said hammelsme mount- |

deﬂectmﬂ'-hp, substa.n-

“ed, of a grinding-surface for cooperatmg with |
_ 'hammerq, and a lemovable wear pla,te ar-|

‘at a greater 1

anoed in sald casmﬁ* emd forming a contlﬂ-

ua,tlon of the ﬂ'rmdmg-sm face to receive the
material earried beyond the grinding-surface,
said wear-plate per mlttmﬂ' the concentmc
movement of the frrmdmfr-surface by being
adial distance from the axis of
1otat10n of the hammers than the grinding-
smfa,ce, and means for moving 5:11(1 ﬂ*und-
ing-surface coneentucall; : subsmntmlly as
deserlbed | |

15. A crushe1 compI ising a casing having a

hopper opening, a rotary sha,ft and hammezr-

‘supports theleon hammers pwotally mount- .

ed in said suppor ts, an adjustable dead- plate
inclined downwardly toward the hammels in

their acting position to draw the material in,

and with 1ts inner edge directly adjacent to

‘the path of the hammers, and a concave cage
‘which, with said dead- plate, coacts w1t11 the
-hammers to erush said material.

40
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16, In a crusher and pulverizer, the combi-

natlon with a casing, pivoted revolving ham-

mers. and means for driving the same, of
means for adjusting the radml position of the -

| striking-points of sald hammers,and a dead-
plate codperating with the ad,]mtable stnk-
| ing-points of. said hammers and means for
‘adjusting the dead- plate to vary its position
relative to the pdbh Gf the h‘tmmers substan— -
-'tla.lly as described. SR -
- In testlmony Wheleof I hereunto d.fﬁ}x my.:
signature, in presence of two “rltnesses thls 70
__15th day of .Lvach 1897, o o

S MILTON I‘ WILLIAMS
1V1tnesseb LR

SE.CR. CORNWALL S
IIUGH K. WVAGNER R
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