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UNITED STATES

PATENT OFFICE.

PETER L. SIMPSON, OF CHICAGO, ILLINOIS, ASSIGNOR TO HERBERT S
SIMPSON, OF CHICAGO, ILLINOIS.

CRUSHER.

No. 811,671.

Specification of Letters Patent.

Patented Fob. 6, 1908,

Application filed February 26, 1902, Herial No. 95,656

Do ! dione (8 nuey coneern:
Be it known that 1, Prrer L. Siveson, a

“citizen of the United States of Americs, and &

resident of Chieago, county of Cook, and
State of Hiinois, have invented certain new

and useful Improvements in Crushers, of

“which the following is a specification.
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My invention relates to crushers, and has
for itx objeet the construetion of an improved

machine for breaking roek or other hard ma-

terinl.

In the aceompanying drawings, Figure 1 s,

aside elevation.  Fig. 2 is a longitudinal sec-
tion.  Fig. 3 is a plan with the covers turned
back so as to show the interior. “Fig. 4 is an
end elevation.  Ifig. 5 is o transverse section
on the line of one of the shafts. - Fig. 6is a
section on line 6 6 of Fig 7. Fig. 7 is a sec-
tion on line 7 7 of Fig. 6. Fig. 8 is a detail
showing the means for clamping the grate-
bars in position, and Fig. 0 is a detail show-
ing the method of separating the two parts
of the niachine when it is desirable to do so.

In thesaid drawines, A s s frame madeup
of two halves, which are sceured together by

“boits A% runuing through the flanges AV

Pivoted at A? on the {rame A are two covers
A/, which meet at the central portion of the
machine and provide at the upper portion a
hopper A for inserting material into the ma-
chine.  On the sidesof theframe A ure brack-
ets A*, upon which are carried the boxes B.
Supported in boxes B are shafts B/, provided
with pulleys P and fly-wheels W.. Also on a
shaft B’ are a series of washers B, provided
with openings, through which shafts may be
inserted. A shaft for this purpose consists
of arod C,upon which are mounted a series of
cecentries (Y. Around an-opening through
which the shaft is inserted is a series of holes
(%, and in the outside eccentric is a hole C2 A
washer (% is provided with an opening for the
rod (F and also with pins C* and (°. The pin
(%is adapted to be inserted in one of the holes
(¥, and the pin (' is adapted to be inserted in
{he hole O of the outer cecentric €. By
meansof thiswasherand thisseries of holes the
eccentrie O may be held in any desired posi-
tion. The result of this construction is that the
cecentriesliecentrally with the openingsin the
washers B2 and the tod Cmay be adjusted by
the movement of these eccentries and held in
any desired position by the'pins C*and €, the
conscquence of which is that the rod C is

moved to or from the shaft B’ accerding to
what hole (® the pin €° is inserted in.
Suspended on the rod C between the eccen-
tries (' are a series of hammers D, having
heads D and slots D? at the points of connec-
tion with the rods C. The washers or disks
Bt gre preferably provided withsix openings,
asshown in Fig.2, and as a consequence there

B’. When a shaft B’ is votated, the ham-
mers DY revolve about it, swinging on their
pivots on the shafts . Lying n the bottom
part of the frame A are a series of grate-bars
G, which are supported by lugs E, secured to
the sides of the ilrame A These grate-bars
are so arranged that they lie in the arc of the
circles whose centers are the shafts B'.  The
distance. between one shaft B’ and the other
is such that the hammers 1 approach very
near each other when the said shafts are re-
volved in the direction of the arrows shown
in Fig. 2. Over the top of the bars G and lo-
‘cated against the sides of the frame A-are two
bars F on cach side of the machine, which
bars are provided with slots 7, which work
upon pins 2 in the frame A. Pivoted at H
(see Figs. 2 and 8) is o bar HY, upon which is
pivoted. 2 block TI?, adapted to engage the
bar ¥ and the grate-bar G.  Conneeted to
the other end of the bar T is a rod 1% 'which
extends Sutward through the lug 1 on the
frame A, and at ihe other end of this rod 118
is o nut H°. By tightening up the nut H° a
strain is put upon the bar ¥ and the grate-
bars G, which strain operates to press the
orate-hars toward a central bl ock E? and also
to press the clamping-bar ¥ tightly against
the upper surface of the grate-bars G The
central block E? is located at the center of the

other, resting upon o lug B’ of the frame A.
"The grate-hars and the block E* form part of
cylinders which communicate with each other
at the center of the machine. o

The upper part of the frame, consisting
of thecovers A7) e provided with a corrugated
liner M, which is secured to the cover A’ by
bolts M. The ares formed by the corrugated
wearing=surfaces of the liner M are support-
ed eccentrically to the shafts B, so that the
hammer-heads I while passing the. corru-
gated surfaces continually approach nearer
thereto. Bach linerM has an interior steam-
chamber whick is provided with an inlet

machine and extends from one side to the-
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steamspipe ot M? and an outlet-pipe at M.
"The eccentric position of the liner I with re-
spect to the movement of the hammers I¥
causes the said hammers to force material
‘against the inner face of said liner, where it is
liable to stick if slightly moist. The heat
supglied by the steam overcomes the sticking
tendency. Also secured at each end of the

s

frame is a bracket K, supporting a transverse -

Ea)

i plate, which extends across the machine be-
tween the corrugated liner M and the grate-
bars Q. - This plate i prevents material from
dropping down through the space which
would otherwise be left open. :

The bars H', togather with their connec-
uons H* and H®, furnish equalizing-bars for
clomping the grate-bars in position against
the fraime and the ceniral block B2

Assuming the shafts to be driven in the di-
rection of the arrows shown in Fig. 2, then if

the material be inserted through the hopper
A® such material will fall in the path of the
hammers D’ and be crushed between the said
hammers, which are driven at a very high
rateof speed. Ahammeron oneshaft may be
considered as one of & pair of hammers, the
other member of whick pair is a eorrespond-
ing hammer on the other shaft. The mate-
rvial dropped through the hopper A® is there-
fore cruséled between & pair of hammers, and
this crushing is accomplished by virtue of &
very great velocity given o the hammers.
The hammers D are provided with slots D,

- by means of which they are connected to the
rods C. By this means the hammers are
permitted when striking large or hard pieces
to yield radially with respect to the shaft B/
ag well as circumferentially with respect to
their piveting-rods . The crushed material
drops downward, being parted by the central
block E?, so that part of it moves toward one
end of the machine and the other part toward
the other. That which is fine enough drops
through the grate-bars G and through the
bottom of the machine into & suitable recepta-
ele, which would be within the foundation
upon which the machine was placed. Mate-
rial too coarse to pass through between the
grate-bars is driven around by the hammers
and comes into the path of the new material
being inserted through the hopper A*. In
pessing around some portions of this mate-
riat are broken on the corrugated plate A and
some of it is broken only when thrown in the
pathof thehammersrevolving in the adjacent
cylindrical chamber.  As the hammers wear

by use they may be adjusted outward, as ex-

plained by the operation of the eccentric (7
and the shaft ¢, upon which the hammersare
pivoted.

In caeses where it is desired to somelimes
crush material so as to leave it coarse I cut
the frame in two transversely, and the block
E? also, so that the two eylindrical chumbers
65 may be moved from each other. The space
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- left open by moving the parts from each other

is filled for the block by a liner E? (shown in
Fig. 9) and for the frame by a similar liner
E* - The two portions are then secured to-
gether by bolts A® for the lower portion of
the frame and A° in the flanges A® for the
covers A’

What I claim is—

1. Ina crusher,the combination with ham-
mers, and means for rotating them about ad-
jacent centers so as to crush material be-
tween them, of means for inserting material
between said hammers so that it will be
crushed, a dividing-block located beneath the
points of nearest approach of hammers to
each other,. and grate - bars extending in
curves from said block and underneath the

xes of sald hammers.

2. In a crusher, the combination with a
casing, a pair of parallel shafts rotated in op-
posite directions, and pivoted hammers car-
ried by said shafts, of means by which mate-
rial may be inserted between the hammers
on opposite shafts, a block located beneath
the point at which material is crushed be-
tween said hammers, and grate-bars exteud-
ing from said block in coneaves under said
shafts. ‘ ‘

3. The combination with a easing provided
with two evlindrical echambers communicat-
ing with'each other, u rotating shaft located
at the axis of each chamber, pivoted ham-
mers supported on each shaft and moved
therehy toward the hanmmers on the opposite
shaft, and means by whick material to be
crushed may he Inserted between the ham-
mers on apposite shafts, of a dividing-block
located at the junction of the two chambers
and elosely adjacent to said hammers, and
grate-bars extending from said block in oppo-
site direetions so as to form the lower con-
cave portion of each chamber,

4. In a crusher, the combination with a
casing, a pair of parallel shalts rotated in op-
posite directions, and pivoted hammers car-
ried by said shafts, of a bloek located beneath
the point at which material is crushed be-
tween the hammers of opposite shafts, grate-
bars extending in opposite directions. from
said block and forming concave surfaces un-
der said shafts, and corrugated plates form-
ing coneave surfaces over said shafts.

5. The combination with & casing, a pair
of parallel shafts, and pivoted hammers car-
ried by said shafts, of a dividing-block loeatod
between and slightly below saud shafts, con-
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eave grate-surfaces extending from saul di-

viding-block underneath each shaft, and cor-
rugated concave surfaces extending over said
shafts. :

6. The combination with a casing, a pair

125

of parallei shafts, and pivoted hamuners car-

ried by sard shafts, said casing having an
opening located between and slightly above
said shafts, of o dividing-block located be-
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tween and slightly below said shafts, con-
cave gmtu-surﬁi(res extending in opposite di-
rections from said block under said shafts,
and concave corrugated surfaces extending
in a similar manner from said
said shafts.

7 1n a crusher, a casing consisting of two
parts bolted and providing two eylindrical
¢hambers communicating with each other,
votary haminers supported at the axes of said
chambers, and liners adapted to be inserted
between, the parts of the casing whereby the
distanco between the axes of said chambers
may be adjusted to and frory each other.

s In g crusher having two sets of hammers
carried by corresponding shafts, easing in-
¢losing said hammers and providing bearings
for said shafts, said casing being divided into
two parts ab some point hetween the two
shafts, and means whereby the parts of said
ensing may be adjusted 1o and from each
other so that the hammers on ohe shaft may
he adjusted with respect to the hammers on
the other shaft. -

9. A rotating shaft, disks carried by said
chaft, eccentries carried by suid disks, ham-
mérs pivoted uponsaid eceen trics,and means
for adjusting said cecentrics so as to vary the
distance of said haminers from the center of
said shaft.

10. A series of eylindrical blocks united by
an eccentrically-placed rod, bearings for said
blocks, hammers supportee, said rod be-
tween suid blocks, and mex. « for securing
suid blocks at different positions in their bear-
ings, ,
11, The combination with an eccentric and
a bearing therefor, said eccentric being pro-
vided with a hole for the reception of 2 pin
and said bearing being provided with 2 series
of similar holes adjucent to said eccentric, of
washers provided with twao pins one of which
is adapted to be inserted in the hole in said

“eccentric and the other of which is adapted

1o be inserted in one of the holes in said bear-
ing.

12, Aseriesof grate-bars,a clamping-block

opening over

a

‘ for holding said bars to their seat, and an
equalizing-lever ada ted to simultaneously
' press said bars together and to operate said
| clamping-block. _

13" In a crusher, a casing, revolving ham-
mers supported within said casing, a series of
grate-bars supported beneath sald hammers
and arranged concentrically therewith, an
eccentrically-placed corrugated liner secured
to the inside surface of the casing over said
hammers, said liner being provided with an
interior ehamber, and means for admitting
steam to said chamber.

14, A frame providing
communicating chambers having axes par-
allel to each other, a series of bars formng
part of the boundary of ench chamber and ar-
ranged to beat a uniform distance from thelr

two interior and

\
|
1‘ respective axes, a corrugated liner forming
| the boundary of another part of each cham-
ber, said liners being provided with interior
1 steam-chambers and being so located that
different parts lic at different distances from
their respective axes, and means for admit-
{ing steam to the interior of said liners.

5. "The combination with a rotating shaft,
| crushing devicescarried thereby, and a grate-
surface benessh said devices arranged to per-
mit erushed material to fall therethrough, of
g corrugnted ¢rushing-surface disposed ecoen-

trically over suid crushing devices, means for.

heating said corrugated surfuce.

16. The combination witha rotating shaft,
crushing devices carrigd thereby s grate-sur-
faco beneath said devices, and a casing inclos-
ing said devices and grate-surface, of a corru-
sated plate secured to the inner surface of
said easing over said crushing devighs and ec-
centrically disposed with respect thereto, and
moans for heating said corrugated plate.

Signed ut Chicago, [llinois, this 13th day
of January, 1902. ‘

PETER L. SIMPSON.

Witnesses:

WM. A. RowLAND,
C. L. Repwieip.
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