3 SHEETS—SHEET 1.

Patented Aug. 4, 1914

CRUSHING MACHINE,
APPLICATION FILED OCT. 16, 1909,

. T.T.&T.J. STURTEVANT.

1,105,7138.

Attorneys

] NVENTORS:

o z/
s
- <E m/1¢

7
E 4

Wz,

S
\\\\‘%\\

4 ] .

mm
U
DI

L'ﬁﬁn
\

%\\A

‘ &S, FESSSSSSSES== = =SB eSS e
‘EW_ T 7 I ! ."r_ ' i

\\\\\\\\ ﬁ%\ﬁuvw\ww 20

J\\‘I‘
s

: \ T |
-V,.Vﬂr/ﬂ///d&y// ﬁ/////f/kﬂn/%ﬁmulﬂ\ﬁs

umu._.h..mf — > -1 =
_, S A N
1By m “
¥ 4\\V\I\ 77 \ T, jzduﬁaa i:.a.ﬂ../m/ﬂ/az» m&w 22 B mm
B EAT \4\\ .
o4 g i ity O =
‘ =

1l

Al b,
e iz e




T. L. & T. J. STURTEVANT.
CRUSHING MACHINE,
APPLICATION FILED 00T. 16, 1909,

1,105,713. : Patented Aug. 4, 1914,

3 SHEETS—SHEET 2.

FIC. 3,

&0 s
7
L8 . A27-
N P
R & 7 FRYL
FIL.2. | NN )
SO 29 3
7[Rk N
(éf‘ 84 \of ! ©
4y =R T~ =\ = 50
o (BIGTIE®, X492 B
) A =/ANq=| X7
\@g? i XA '53‘; ’@i@/:
T‘—\{‘ : - P
c) »7—/ — J A '
) 3 ‘/ > |
@ \@;@\ oz @i@

INVENTORS:
(/" Z " ~ —

/' ST

A iz’amey\i



T, L. & T. J. STURTEVANT.
CRUSHING MACEINE,
APPLICATION FILED 0CT. 16,-1909, .
1,105,713, . Patented Aug. 4, 1814,
. 3 SHEETS—SHERT 3.

o ~?.;!J“/'
(7L <= SH 2
e e ™ o
FIL.B. | "="=T
: SO Y
L] I o
o o o
e e |
b e g
I
o o o
Po ol
° o g
‘;DQOQ L;H '
it < g"[
Po®ad
° o ol
jo o
oo
il o ©
"jo o J
i o <@
o o =
=
77 Qqa ¥
T il
AN

INVENTORS:

?:%/M Q‘(//jm
Tl

q_://// Y4 \l;// By W“ <~ e _‘Waffa»q/é

=" Altforneys.

i /“ /7 o L -
| /é 7. /df,,,;,efa«;/, | /@ W



. To all whom it may concern: ..

10

UNITED STATES PATENT OFFICE,

THOMAS LEGGETT STURTEVANT, OF Qn
'WELLESLEY, MASSACHUSETTS,
CORPORATION OF MAINE. |

1,105,713,  Specifigy
. - Application filed Gct

. Be it known that we, Trmomas L. SturTe:
vanT and Twmomas J. STurTEVANT, citizens
of the United States, residing, respectively,
at Quincy and Wellesley, in the. county. of
Norfolk and State of Massachusetts, have in-
vented or discovered certain new and usefnl
Improvements in . Crushing- Machines, - of
which - the . following is:'a specification, ref-

erence being had therein to the accompany- |,

_ing drawings. - - .-
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This. invention. relates to that class iof
crushing machines in which the reduction: of
the material is effected by means of a rotat-
ing anvil ring and codperating hammer rolls.

- yieldingly forced toward said ring, the pres-

ent. invention. relating to certain:improve:
ments. i’ crushing machines of this ¢lass; as
will hereinafter appear. - AR PR
~In the operation of crushing machines; of:

the.class referred to, in reducing some kinds:|

of materials, such’ as moist limestones; clay,.:
etc., the material being crushed is lahle: to:
pack on the anvil ring, and by adhering
thereto prevent the proper operation of the
machine, as the crushed material does not

~ discharge ‘properly from the anvil -ring:
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To obviate this objection we provide an an-
vil ring which will have a-sertes of-openings
through -which thé-crushed material, which

- might otherwise have a tendency to pack on
the crushing face of the anvil ring, will be.

forced through the ring by the operation. .of -
the hammer rolls. This. feature of our in-.
vention may be carried into effect in various
ways, as by providing the anvi]l ring with a.
series of holes or slots of any desired.shape
or arrangement so as to form a foraminous’
or skeleton ring, or a.skeleton or open-work.
anvil ring may be provided: by building up:

-such ring by a.number of narrow rings or

sections properly spaced apart and secured:
in place; and such foraminous. or: skeleton
ring will bé adapted for use in'‘machines.in
which the anvil ring :may be arranged: to
run on a series of inside or outside rollers,
or inwwhich the ring is carried by a rotating:
head secured to a suitable driving shaft.; .

The present.improved machine 14 also pro:-

vided-with a series of balance springs:acting
on themamer rolls in such-a manner. as-tos:

overcome the action of gravity and permitias

v form? erushing - pressure to be given

auninst the material fed fo the~anwil ring: -

50 the present improved ‘machine:prefer-
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’ fably‘téblnpzyises Yza,:’fe‘edi‘ngrE device. by which «
' the material to be crushed will b mechani-~

cally fed to the anvil ring but the hopper of

- which- feeding device'ig of such construction

.as:to permit the tailings to be conveyed to
the delivery feed spout ‘without being fed
.1n-at-the opening through which the new
‘material conveyed to the feed spout by the
'said féeder enters. e S
. In:the accompanying drawings Figure 1
.18 a longitudinal :sectional view, partly in
‘elevation, of a crushing machine embodying
1the present. improvements. - Fig, 2 is an end
view of the same.looking from the right of
Tig. 1.; Fig. 3:is 4 vertical ‘section through
‘the_hopper.of ‘the mechanical feeder shown
dn' Figs. 1 and 2. Fig: 4 is’a side view of
‘the: anvil-ring carrying-head shown in Fig:
1.7 Figs.::5 and ‘6 show slightly modified
forms .of foraminous or grated anvil rings.’
_Referring to:the drawings, 12 denotes the
‘base of the-machine from which rise stand-
ards 13 'in- which is journaled the driving
‘shaft. 14 having a pulley 15."To the siid
shaft is attached, in any suitable manner, a
skeleton head or spider 16 carrying an epen-
iwork or foraminous anvil ring 17 preferably
‘consisting .of  a.series of separate narrow
rings spaced apart.by means.of washers. 18
oon the bolts 19 by which the said separated
rings are attachéd to the said head 16. ~The
rings forming the built-up anvil.ring 17 are
'preferably formed slightly outwardly taper-
;ng in..cross Section,.so that the slots or
spaces between the said.rings will be slightly-
flaring, to-facilitate the discharge of the ma-
terial through the:said slots or spaces. The-
;open-work: anvil ring is, as above stated,
carried by a skeleton head or spider, so-that
it:is more or less open on both sides to- per-
‘mit the reduced material to be discharged:
ffrom the sides of the ring, as:well as through
ithe slots .or opénings in-the €aid ring; the
front face of the ring being entirely -open,
as shown. . s R

. The rotating foraminous anvil ring 17, as
is usual in ring-roll crushing machines of the
class to which this invention relates; rotates:
with sufficient. rapidity -to “tetain’ the: mate- -
rial againstthe inner face of ithe:ring and 108
carry it to the-upper side of the ringand? >
in-fact wall- the wayrarownd - with- the ring;

by centrifugal force, so that erylarge .

part: of the working face ofthe #ing:is uti- -

lized in the crushihig operation, this being 119
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due to the fact fhat a plurality of yieldingly
mounted crushing rolls are employed in co-
operation with said ring. Thus the crush-
ing operation is carried on very much faster
than 1t can be in ball and drum machines, or
in machines in which the crushing is effected
only “at the lower parts of the rings or

drums.

10

_-mechanical feeder.

15

The anvil ring is mounted in the chamber
of a casing 20 which forms a part of the
frame of the machine, and which is pro-
vided with suitable standards 21 supporting
bearings for the driving shaft 22 of the
Said feeder is, or may
be, essentially the same in principle as that

“covered by our Patent No. 879,423, granted

‘February 18, 1908, in that it comprises a

29

material-receiving pan or receptacle 23, hav-
ing open sides, and a vibrating feeding bar
24 swinging in said pan and forcing the ma-
terial out over the open sides of the latter.
The swinging bar 24 is operated from a
rock-shaft 25 having an arm 26 connected by
a pitman 27 with an eccentric 28 on the ro-
tating driving shaft 22. The feed hopper

- 941 communicates with a feed spout 29

30

36

‘which delivers material to be ¢rushed to the
anvil ring, said feed spout being preferably
mounted In or formed as a part of the
swinging end head 30 in which the anvil
rolls are mounted. The end head 30 is pro-
vided with parts or arms 31 pivoted on the
post 32, so that the said end head, when
unbolted from the casing 20, may be swung
outward to afford access to the chamber of

- the mill, and in such outward swinging

40

movement said head will carry with it the
delivery feed spout 29 which is formed sep-
arate from the hopper 241.

The codperative action of the anvil ring
and hammer rolls of the present machine is
similar to that of the crushing machine cov,

~ ered by our Patent No. 906,829, granted De-
-cember 15, 1908, in that the hammer rolls

45

33 are mounted on bearing pins 84 attached

‘ to carriers pivotally mounted in the end
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" tive movement of these parts.

head 30 and acted on by springs which will
yieldingly force the hammer rolls toward
the crushing or working face of the anvil
ring. In the present machine the carriers
85 are provided with inwardly projecting
parts or lugs 36 acted on by the central bal-
ance washer 87 between which and the said
arms or lugs are preferably interposed roller
bearings for permitting of a proper rela-
The balance

- washer is engaged by a central thrust screw
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38 secured in a three-arm spider 39 which is
acted on by springs 40 which are inside of
housing plates 41 held in place by bolts 42:
connected with suitable recessed parts of the
said end head 30. ‘

.- To properly balance the hammer rolls 33
and to counteract the action of gravity, so

that said rolls may be given, as nearly as.

1,108,718

possible, a uniform crushing pressure
against the material on the anvil ring, a se-
ries of balance springs 43 are provided, said

‘springs being connected by bolts 44 with

ears 45 formed on the pivoted carriers 35.
To effect a suitable adjustment of the an-
vil ring relative to the hammer rells, in get-

‘ting the parts into proper codperative re-

lation, and in keeping them in such relation,
the driving shaft 14 is preferably made lon-

_gitudinally adjustable in its bearings, to a
' imited extent, by providing abutment col- -

lars 46 which are arranged on opposite sides

of the bearings for said shaft provided by
80 -

ene of the standards 13; so that by loosen-
ing the set screws by which said collars are
attached to said shaft the latter ‘may be
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shifted endwise slightly to effect a lateral '

adjustment of the anvil ring, after which

said shaft will be secured in its adjusted po-
sition when the set screws attaching said col-
lars -to said shaft are properly tightened
with the said collars abutting against the:
bearing portions of said standard.

To avoid undue wear of the mechanical
feeder, which supplies to the anvil ring the

_material to be reduced, the feed hopper is-

provided with one or more entrances 47
through which the tailings may be returned
to the mill and be entered into the hopper
241 without requiring such tailings to pass
through the opening 48 through which the
new material which is fed to the automatic
feeder enters. With some kinds of refrac-

tory material, which is hard and cutting,

the wear on the mechanical feeder is very
considerable, and it has been found that by
passing the tailings into the feed hopper
without passing them through the said
feeder a very considerable wear of the mov-
ing parts ot the latter may be saved. Of
course it will be understood that the tail-
ings will be carried to the feed hopper by
any sort of couveying devices such as are
now in common use in machines of  this
kind; and that with the use, in a mechanical
feeding device, of a feed hopper provided
with a separate opening or openings for the

" entrance of ‘ailings, the feeder will merely

be used to supply the fresh -material, the
tailings being run into the hopper by grav-
ity, or otherwise. -

An anvil ring comprising a plurality of
parts or sections properly secured in place
has been found to be an advantageous con-
struction. whether .or not the said sections
be spaced apart to form a grated ring, as
shown in Fig. 1; for the reason that with a
sectional ring, if one part bécomes worn, a
new part may be supplied iwithout supply-
ing an entirely new ring, and for this reason
we do not wish to be understood as limiting
our invention to the particular form of sec-
tional anvil ring herein shown. .Also in-

stead of making the ‘anvil ring separate
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from the head by which it is carried, as
shown in Fig. 1, said ring and head may be
integral as shown in Fig. 5 in which the
ring portion 172 of the head 16* is shown as
being provided with slots to afford dis-
charge openings. Also instead of attaching
an open-work or foraminous anvil ring to a
driving head, such ring; if it is to run on
outside or inside rollers, may be forined
separate from any carrying head,asis shown-
by the foraminous ring 16" in Fig. 6. This
ring is fully open on both sides to permit
~of the ready discharge of the reduced ma-

terial from both sides thereof as well as |

through the openings in the ring. In either
of the forms of anvil rings hereinbefore de-
scribed the rings may be made either with
plain or with concave working faces, as will
\be understood. It will thus be understood
that the details of the machine may be va-
ried widely from the constructions herein
shown and described, without departing
from the essence of the inventioi.

Having thus described our invention we
claim and desire to secure by Letters Patent:

1. In a crushing machine, the combination
with arotating spoked or skeleton head, of a
rotating foraminous or open-work advilring
carried thereby, and more or less open on
both sides, so that the reduced material may
be discharged from both sides thereof, a
plurality of crushing rolls coGperating with
said ring, and means for forcing said rolls
yieldingly outward toward said ring. :

- 2. In a crushing machine, the combination
-with a rotating spoked or skeleton head, of
a foraminous or open-work anvil ring at-
tached to said head to rotate therewith and
consisting of a series of spaced annular sec-
tions secured together to afford a grated
construction, said anvil ring being more or
less open on both sides, so that reduced ma-
terial may be discharged from both sides
thereof, and a plurality of crushing roils
cobperating with said ring.

3. In a crushing mill, the combination
with a plurality of rotating anvil rings hav-
ing interior crushing faces and separated
from each other by a space or spaces afford-
ing a foraminous formation and on which
faces the material is held by centrifugal
force, of a plurality of hammer rolls run-
ning on the interior of said anvil ring faces
and on-a track in a predetermined course,
and means for forcing said roll or rolls to-
ward said- crushing *faces by an elastic
pressure.

4. In a crushing machine, the combina-
tion with a rotating spoked or skeleton head,
of a foraminous or open-work anvil ring at-
tached to said head to rotate therewith and

8

| consisting of a series of spaced annular sec-
tions secured together to afford a grated con-
struction on which the material to be
crushed is held by centrifugal force, said
anvil ‘ring being more or less open on both
sides, so that reduced material may be dis-
charged from both sides thereof, and a plu-
rality of crushing rolls codperating with said
ring, said sections being tapered outwardly
to afford flaring spaces between the same.
5. In a crushing machine, the combination’
with an anvil ring, of a series of hammer.
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rolls, pivoted carriers from which said rolls ’

are supported, springs acting on said car-

riers to force said rolls yieldingly toward

the working face of the anvil ring, and bal-
ance springs acting on said carriers and
equalizing the action of the said first-named
springs. :

6. In a crushing machine, the combination
with an anvil ring, of a series of hammer
rolls, pivoted carriers from which said rolls
are supported, springs acting on said car-
riers to force sald rolls yieldingly toward
the working face of the anvil ring, and bal~

75
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ance springs acting on said carriers and -

equalizing the action of the said first-named
springs by counteracting gravity, said bal-
ance springs being arranged to act on said
carriers at right angles to the action of said
first-named springs, or approximately so.

7. In a crushing machine, the combina-~
tion with an anvil ring, and hammer rolls,

of carriers for said rolls, pressure springs, a
central balance washer or plate acting
equally on said -carriers through the stress
of said springs, so as to give an equal pres-
sure to the said rolls, and equalizing springs
to neutralize the effect of gravity on each
hammer roll.

- 8. In a crushing mill, the combination
with crushing instrumentalities, of a me-
chanical feeding device for supplying to the
crushing devices the material to be reduced,
said feeding device comprising a moving
feeding part and a hopper, and said hopper
being provided with a feed opening for the
entrance of fresh material to the feeding
device, and with one or more passageways
independent of the said opening, for the mill
tailings, so that said tailings may be de-
livered to the crushing chamber of the mill
without being acted on by the said mechani-
cal feeding device.

In testimony whereof ‘we affix our signa-
tures, in presence of two witnesses.
THOMAS LEGGETT STURTEVANT.
: THOMAS JOSEPH STURTEVANT.
Witnesses:

GraceE G. GODFREY,
H. A. ToMrLINSON,

Coples of this patent may be obtained for five cents each, by anddressing the “ Commissioner. of Patents,
: Washington, D, ¢.” '
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