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To @il whom it may concern:

Be it known that we, Tmomas L. STURTE-
vaxT and Tronas J. STURTEVANT, citizens
of the United States, residing, respectively,
at Quincy and Wellesley, in the county of
Norfolk and State of Massachusetts, have
invented or discovered certain new and use-
ful Improvements in Crushing-Mills, of

which the following is a specification, refer--

ence being had therein to the accompanying
drawings. :

This invention relates to that class of
crushing mills, for crushing rocks, ores, etc.,
in which the material is reduced between an
anvil ring and codperating hammer rolls;
and the present invention has for its object
to provide an improved form of crushing
mill, of the class referred to, in which a more
efficient reduction of the material will be
effected than in similar mills heretofore con-
structed. oo

In the operation of an anvil ring and
hammer roll crushing mill the first roll
which engages the crushing material just
delivered to the anvil ring drives the coarse
pieces of material  just received down
through the finer material on the ring, and
which finer material has been subjected to
the operation of the last preceding roll, and
the reduction of which, to the desired degree,
may be nearly completed. Then the next
roll which takes up the work, and which
will have less coarse material to crush, will
be somewhat less effective than the first roll
engaging such material, for the reason that
the finer the material becomes the more
difficult it is to effect its further reduction.
Thus by the time the material comes to be
acted on by the third crushing roll, (in a
machine in which three crushing rolls are
employed) the third roll is still less effective
than the second roll. In order, therefore,
to provide for an equally effective reduction
of the material by the successive hammer
rolls which act thereon, an increase of the
surface pressure per square inch of such
rolls must be provided for, and we have
found that this desideratum can best be
arrived at by providing crushing rolls hav-
ing crushing faces of different widths, this
being effected by making one or more of
the hammer rolls thinner or narrower than
the other or others.

In the accompanying drawings Figure 1

is a vertical section of a crushing mill em-
bodying our present invention. TFig. 2 is
an end view of the same looking from the
right of Fig. 1, and Fig. 3 is a section
through the anvil ring, its carrier, and the
hammer rolls, on line 3—3, Fig. 1.

Referring to the drawings, 12 denotes a
suitable base provided with standards 13 in
which are journaled a rotating shaft 14 to
which is secured a rotating head 15 (pref-
erably of open construction or spider form)
to which is attached the anvil ring 16. The
said rotating head is mounted within a cas-
ing 17, which may constitute a portion of
the fixed frame-work of the mill, and the
chamber of which casing is closed at its end
by a removable head 18 which will pref-
erably be formed as a swinging door, as more
fully described in our application Serial No.
441,857, filed July 3, 1908. To this end the
said end head will be provided with exten-
sions or projections 19 hinged upon a ver-
tical rod 20, so that it may be opened or
swung aside when access to the chamber of
the mill is desired. :

Pivotally mounted on the head 18 are car-
riers 21 to which are attached bearing pins
or shafts 22 which support the hammer rolls
23, 93* and 23", the said hammer rolls being
preferably attached to sleeves 24 rotating on
said pins or shafts 22, as in:the construction
shown by our application above referred to.
The bearing carriers are provided with in-
wardly extending lugs or projections 25 to
which a yielding spring crushing pressure
is applied for the purpose of forcing the
hammer rolls outward toward the inner or
crushing face of the anvil ring. In the
present instance this crushing pressure is

' derived from springs 26 bearing on a three-

armed spider 27 in which is tapped a central
pressure screw 28 which impinges at its in-
ner end against a disk 29 between which
and the said lugs or projections 25 are in-
terposed anti-friction balls 30 inclosed be-
tween suitable bearing parts 31, mounted on
the said disk and in said lugs or projec-
tions, respectively. By virtue of the con-
struction just described the pressure of the
several springs 26 acting on the spider 27
may be equally distributed between the
three anvil rolls 23, 28* and 23°, and the
connections just described between the said
disk 27 and the lugs 25 on the bearing-car-
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riers 21 is such as to permit the slight free-
dom of movement of these parts relative to
each other such as is necessary in the opera-
tion of the machine. The hammer roll 28
is made thinner or narrower than the roll 23,
so that the former presents a mnarrower
crushing face than the latter. Owing to
the fact that the pressure of the springs 26
is or may be made practically equal on the

several hammer rolls, it is obvious that the

crushing pressure per square inch on the
surface of the hammer roll 23° will be
greater than the crushing pressure per
square inch on the roll 23.

The material to be crushed will preferably
be delivered to the mill from the automatic
feeder 32 through the feed spout 33, and in
the rotation of the anvil ring such material
will first be acted on by the hammer roll 23,
next by the hammer roll 23+ and lastly by
the hammer roll 28°; and as the last-named
roll will exert a greater crushing pressure
per square inch of surface on the material
than the roll 23 the greater crushing force
per square inch of the face of the roll neces-

-sary to effect a further reduction of the

partly-reduced material will thus be pro-
vided for.
If desired, the roll 28 may be made

slightly narrower than the roll 28, and the
roll 23 may be made narrower than the roll
23 thus providing for a successive increase
of crushing pressure per square inch on the
surface of the successively-operating rolls,
to compensate for the successive increase of
resistance to crushing action offered by the
material successively acted on by these Tolls.
If a greater or lesser number of rolls than
three be employed the last roll to act on the
material will preferably have the narrowest
face.

The invention is not to be understood as
being limited to the detailed construction
herein disclosed, as other means than those
herein shown and described may be em-

1,000,457

ployed for carrying our invention into
effect.

It is evident that if the pressure screw
28 be not centrally positioned relative to
the lugs 25 on the carriers 21 somewhat un-
equal pressures may thereby be given to the
rolls; but very great differénces between the
roll 'surface pressures per square inch are
preferably secured by making the faces of
one or more of the rolls narrower than the

other or others.

In crushing mills of the class to ‘whith
this invention relates slightly different
crushing pressures of crushing rolls acted
on equally by springs will result from the
action of gravity, but this difference, due to
gravity, is practically a negligible one, and
in securing different crushing pressures per
square inch for the different crushing rolls
it will be understood that we secure these
differences irrespective of the action of
gravity.

Having thus described our invention or

discovery we claim and desire to secure by
Letters Patent:
- L In a crushing mill, the combination
with an anvil ring, of a plurality of ham-
mer rolls operating in the same track and
having crushing faces of varying widths,
and a common means for forcing all of the
said rolls yieldingly outward toward said
ring. :

2. In a crushing mill, the combination
with an anvil ring, of a plurality of ham-
mer rolls operating in the same track and
having crushing faces of varying widths,
and means for pressing all of said rolls to-
ward said ring with practically equal force.

In testimony whereof we affix our signa-
tures, in presence of two witnesses.

THOMAS LUGGETT STURTEVANT.
THOMAS JOSEPH STURTEVANT.,
Witnesses :
W. V. Erus,
H. A, Tomrrwsow.

Copies of this patent may be obtained for five cents each, by addressing the
. . ‘Washington, D. C.”

“ Commissioner of Patents,
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