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UNITED STATES

PATENT OFFICE.

WILLIAM H. HOWLAND,

OF CHICAGO, ILLINOIS.

"CRUSHING AND GRINDING MACHINE.

SPECIFICATION forming part of Letters Patent No. 523,038, dated July 31,1894.
Application filed April 6, 1893, Serial No. 469,245, (No model.)

Lo all whom it may concern: :
Be it known that I, WiLriam H. HOWLAND,
of phl_cago, in the county of Cook and State of
Illinois, have invented certain new and useful
Improvements in Crushing and Grinding or
Pulverizing Machines; )
clare that the following is a full, clear, and ex-
act description thereof, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification. =~~~ AT
This invention is in the nature of an im-
provement upon the machine shown in Let-
ters Patent No. 450,488, granted to me April
14,1891, the improvements herein described
and claimed relating principally to the move-
ments of the crushing and grinding jaws:
The objects of the invention are, first, to
obtain a more effective crushing movement
of the upper ends of the jaws; second, to give
an added and a more distinetive grinding
movement to thelower ends of the jaws, and,
third, to provide a construction by which the
latter movement may be at pleasure discon-
tinued or restored, so that the same machine
may be used either for the more purely erush:
ing operation or with a érushing and more
extensive grinding action. ' '

Inthe accompanying drawin gs; which illus-

trate my present improvements, Figure 1 is
a plan view of the machine. Fig. 2 is a cen-
tral vertical section. Fig. 8 is a side view of
the machine frame and section of the trans-
verse shafts. Fig. 4 is a side view of the
lower portions of the crushing and grinding
jaws, particularly iHustrating their connec:
tion by links. Fig. 5 is a rear view of the
lower portion of oneof said jaws, illustrating
the links in end view and the actuating pit-
man in section, and Fig. 6 is a detached side
elevation of one of the eccentric shafts which
are applied to the lower ends of the jaws and
by which the space between said lower ends
of the jaws may be varied. ‘

A represents the side members and A’ the
end members of a rectangular frame which
is strengthened against tensile strain by
heavy longitudinal tie-bolts A% A%

B B’ are two parallel transverse shafts
mounted in suitable bearings b on the sides
of the frame, as indicated, and provided with
eccentric portions. b’ between said bearings.

and I do hereby de--

.able outer support.

C C"are two crushing and- grinding jaws
mounted at their upper ends on the eccen-

tries 0" of the shafts B B” so that in the rota-
tion of said shafts within the jaws each of
said jaws will be given a bodily up-and-down
movement and a lateral, vibratory movement
at its upper end by the eccentric which car-
riesit. = . : ' .

* The shafts BB’ are each shown as carrying
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at one end a fly wheel B®and at its opposite

end a gear wheel B3, , .
D is a third shaft arranged in a vertical
plane midway between the shafts B'B’, and
having its bearings at d on one of the sides
A of the frame and the other at d’ upon a suit-
This. shaft D carries a
driving pulley D’ and also a gear wheel D?
which mesheswith both the equal gear wheels
I8 on the shafts B B’. o '
" The gear wheels B? on the shafts B B be-
ing out of mesh with each other and in mesh
with said intermediate wheel D2 rotation of

the latter gives rotation to the shafts B B’in

the same direction. In this respect the ma-
¢hine here shown différs from that shown in

my aforesaid prior patent wherein the wheels

upon the shafts B B’ were of larger diameter
and intermesh with each other and the shafts
Dand E and their connections of the present

construction are absent. L
E is a fourth shaft parallel with the others
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o

75

8o

and having a gear wheel E’ secured: thereon -

and intermeshed with one of the wheels B3
with whieh ‘it is equal in diameter. Said
shaft'E has also a central eccentric portion
E? to which is fitted one end of a pitman E®
the opposite end of which is jointed upon a
wrist or shaft F connected with the lower end

85

Qo

of the adjacent crushing jaw C. This shaft ~

I extends across the outer face of the crush-
ing jaw C and projects at its ends beyond it.
The opposite jaw is provided with a similar
shaft F’, and upon the projecting ends of
said shafts I F” are fitted links G G which

‘hold the lower ends of the jaws at a given

95 -

required distance apart and communicate mo-

tion from the jaw which is actuated by the
pitman E? to the opposing jaw. ~In the rota-
tion of the eccentric shaft E, therefore, the

I00

lower ends of the jaws C C’ are swung side- ‘

wise on the eccentric portions b’ of the shafts
B B’ as their axes, and if, at the same time,
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said shafts B B’ be rotated, the jaws have
both avertically reciprocating and a horizon-
tally vibrating movement attheir upper ends
together with a laterally and vertically vi-
bratory movement at their lower ends. :

The shafts B B’ may be set with the longer
radii of their eccentries b’ in any desired re-
lation to each other, as, for example, either
oppositely directed or at right angles. Inthe
former case they will obviously give the ut-
most possible range of approach and reces-
sion to the upper ends of the jaws and the ver-
tical movements of the jaws will be synchro-
nous throughout. In the latter case there
will be alessrange of recession and approach
on the part of the upper ends of the jaws,
which will then have movement in the same
lateral direction at different speeds and with
relative approach during a part of their vibra-
tion, and relative recession at unequal speeds
during theremainder of such vibration, while
the vertical, bodily movements of thé jaws
will be correspondingly anachronous.

With the shaft E in operation simultane-
ously with the shafts B B’, whatever the rela-
tive adjustment of the eccentries b’ to each
other, the relative movements of the jaws
will be modified, the normal effect of vibra-
tion of the lower ends of the jaws being
to produce a relative vertical reciprocating
movement of the inner faces of the jaws in
opposite directions. The practical effect of
such vibration of the lower ends of the jaws
C (' is to produce a vertical rubbing or rid-
dling between them of the substances being
operated upon, which may be called a grind-
ing action as distinguished from a crushing
action. The vibration of the lower ends of
the jaws, therefore, increases the grinding ac-
tion of the machine and hetter adapts it to

_the combined work of crushing and grinding

45

- ently rotative.
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or pulverizing. By making the shaft E of suf-
ficient length to allow the gear wheel thereon
to be slipped out of engagement with the
adjacent gear wheel B3, said shaft K either
may be rendered non-rotative or independ-
In the former case it will
serve, through the pitman E? to hold the
lower ends of the jaws C C’ in place while
they are actuated exclusively by the shafts
B B’. In the lattercase the shafts B B’ may
be left at rest and the sole movement of the
jaws may be the vibration of theirlower ends.
For such separate rotation of the shaft E it
should, of course, be provided with a belt
pulley, not shown.

To adjust the distance between the lower
ends of the converging jaws C C’ and there-
fore to vary the fineness of the product, or
to compensate wear of the jaw faces, any
suitable form of device may be provided, that
herein shown consisting .in the provision of
eccentric portions f upon the shafts I, F’.
These eccentrie portions of the said shafts are
embraced beneath eaps C* which are bolted
to the jaws and are adapted to be clamped so
firmly against the shafts as to prevent their

rotation. By relaxing the clamping bolts the
shafts will be loosened and they may then be
turned to any desired extent by means of a
lever inserted in either of the holes f’ in said
shafts, or by other means. When adjusted,
they are again secured against rotation by
setting up the cap bolts, as before. :
" M H are stationary plates which are sup-
ported one on each side of the converging
jaws € C’ and opposite the space between
them to confine the material being operated
upon. As shown in Fig.1, where one of said
plates is seen in top view, they may be con-
veniently held in place by angle plates or
brackets H’ which project horizontally from
them and are bolted to the side members A
of the frame.

A suitable hopper I (Fig. 2) may, if de-

sired, be supported over the space between
the jaws by legs which rest upon the brack-

_ets H’ and may be bolted in place with the

latter.

It is to be understood that other forms of.

means for vibrating the lower ends of the
jaws C ¢’ may be employed if desired, and
that the means used for that purpose may be
employed in connection. with the eccentric
shafts geared directly to each otheror other-
wise geared to run in opposite directions, as
set forth in my aforesaid prior patent; and,
generally, I desire it to be understood that
changes in form and detail may be made
throughout the machine without departure
from my invention. ‘

I claim as my invention—

1. The combination with the converging
jaws, of rotary shafts having eccentrics en-
gaging the ends of said jaws, and means for

vibrating their other ends whereby said jaws
are given a combined opening and closing

and relative longitudinal rubbing movement
tending to both crush and pulverize the ma-
terial. ‘

2. In a erushing and pulverizing machine,
the combination with two downwardly con-
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verging jaws, of rotary shafts having eccen-

trics engaging the upper ends of said jaws,
links connecting their lower ends and means
for vibrating said lower linked ends.

3. In a erushing and pulverizing machine
the combination with two downwardly con-
verging jaws, of rotary shafts having eccen-
trics engaging the upper ends of the jaws,
links connecting their lower ends, and a driv-
ing shaft and pitman connected with said
lower ends to vibrate the same.

4. The combination with the downwardly

converging jaws, of rotary shafts geared to

rotate in opposite directions and provided
with eccentrics engaging the jaws, and means
for vibrating the lower ends of the jaws.

5. In combination with downwardly con-
verging crushing jaws, rotative shafts having
eccentrics on which said- jaws are severally
supported, links corinecting the lower ends of
the jaws, and an eccentric shaft carrying a
pitman which is connected with the lower end
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of one of said jaws, the said shafts being
geared to run at equal speeds. ,

6. In combination with the eccentric, jaw-
carrying shafts, having equal gear wheels
thereon, and links connecting the lower ends
of the jaws, a third eccentric shaft and a pit-
man connected therewith and with one of'said
jaws, and a gear wheel on said pitman-actu-
ating shaft adapted to be engaged with and
disengaged from one of the gears of the jaw-
carrying shafts, whereby either the upper
ends or the lower ends of said jaws may be
alone actuated or both endsof said jaws may:

~be simultaneously actuated, as desired.

7. The combination of the shafts B B’ hav-
ing eccentries b’ V’, the jaws C ¢’ mounted

on said eccentrics, the shaft D geared with
each of the shafts B B/, links connecting the

3

lower ends of the jaws, the shaft B provided -

with-an eccentriec and geared with one of the

.shafts B B/, and the pitman connecting the

eccentric of theshaft E with the adjacent jaw.
8. In combination with the vibrating jaws,
the adjustable eccentric: shafts applied to
said jaws and carrying the connecting links.
-In testimony that I claim the foregoing as
my invention I affix mysignature in presence
of two witnesses. o
WILLIAM H. HOWLAND.
Witnesses:
M. E. DAYTON,
TAYLOR E. BROWN.
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