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- To all- whom it. may concern:
+ Be 1t -known that we,
- SturTEvaNT and THOMAS JOSEPH STURTE-
vaxT; citizens of the United States, resid-
ing, respectively, at Quincy and Wellesley,
" in the county of Norfolk and State of Massa-
chusetts, have invented or.discovered cer-

2 ‘3

0

- and similar materials and in which the ma-
terial to be pulverized is held by centrifugal
force on the inner circumference of an anvil.

~ UNITED STATES PATENT OFFICE.

| THOMAS LEGGETT STURTEVANT, OF QUINCY, AND TIOMAS JOSEPH STURTEVANT, OF
 WELLESLEY, MASSACHUSETTS, ASSIGNORS TO STURTEVANT MILI COMPAXY, OF
" PORTLAND, MAINE, A CORPORATION OF MAINE. o

. CRUSHING-MILL,

 No.906,820.

| | Spéciﬁca.tiﬁn of.L_etters Patent.
L Application filed March 28, 1907.. Serial No, 365,054

 Patented Dec. 15, 1908.
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tain new and useful Improvements . in

Crushing-Mills, of which the following 1s a
‘specification, reference being had theremn to.

the accompanying drawings.

This' invention relates to that class of

mills ased for the reduction of orve, cement

ring, and in this position 1s crushed or re-

“duced by the pressure of a roll or series of
rolls acting outwardly in a radial direction
against the inner surfaces of the ring,. and.

which rolls are driven by friction from the
rotation of the zaid ring. -

~One object of the mvention 1s to p'r.oifidé

“an automatically regulated feeding device
» for supplying the material to be reduced to

~ a mill of the character above referred to,

which shall operate to maintain a substan-

tially constant amount of material in the

~ proper posttion to- be crushed, and which

¥

will prevent clogging of the mull by the

overfeeding of material thereto.

 Further objects of the invention are to

 increase the efficiency, convenience and dura-

41

Jated by an . . e an
“of partially reduced material which 1s re-

bility of the mills of the character above
referred to, and to make the same more posi-
tive in action and more reliable and even 1n
output. = - LT e

- To these ends the improved machine pret-
erably comprises means for separating the

properly crushed mqte_rial from -that which
“has been only partially reduced, together
with ¢ feeding device adapted to receive

from the mill such material :as has been
imperfectly reduced and return-this mate-

. rial into a proper position for further re-
duction, adding thereto sufficient niew: mate-
rial to maintain a constant supply of ma-
terial between the crushing elements of the

mill. The amount of new material thus
supplied to the mill is automatically regu-
and dependent upon the amount

- L ]
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referred te. | | N |
The improved machine also comprises an

wuvil ring having means for positively and

rigidly connecting the same to a driving

‘shaft, thereby causing the same to rotate

“about a fixed axis and making 1ts action
more positive and reliable, such means being
constructed to permit the discharge of re-

+ duced material at both sides of the anvil

ring; said machine preferably having a
plurality’ of yieldingly and independently
mounted crushing rolls within said anvil
ring' and deriving their motion from fric-
‘tional contact. ' |

A preferred
trated in' the accompanying drawings, in
which | |

Figure 1 is a longitudinal sectional view -

-taken on line 1—1, Fig. 8, with the lower

| erushing roll in elevation. Fig. 2 is an end
| view -of thetmachine as viewed from the
['right of INg. :
i tional view on the hne 3—3, Fig. 1. Iig. 4~
driving wheel or head. on -

1. - Fic. 3 is a transverse isec-
-

1s a section of the

line 4—4, g, 1. S
‘As shown 1in the drawings the working

parts of the machine are inclosed in a casing

with a suitable discharge opening 13, two
| end heads 14, 15, removably attached to said
base, and a hinged top or cover 16 between
said heads and preferably pivoted to ‘the
base 12'at 17, said top or cover being adapt-

oive access to the interior of the mll.
Mounted in suitable bearings in the heads
| 14, 15 is -the driving shaft 18 carrying a
driving pulley 19. Attached to'said driving
shaft within the casing~of the mill, to rotate

form of the invention is illus-

turned to the mill in the manner. above

55
60 1
i
0

79

80
comprising a base or bed-piece 12, provided - -

85

ed to be easily swung upwardly 1n order to-

90

therewith, is a hollow driving wheel or head

which extend horizontal arms 21 carrying
an annulus 22 to which is secured the anvil
ving 23. It will thus be seen that the anvil

ring is positively driven from the driving
shaft of the mill and rotates about a fixed

axis., Said anvil ring is preferably con-

structed with a slightly tapered or frusto-

“conieal.owt~r surface fitting a corvesponding
face in the annulns 22, |
cured in working position in sald annulus

|

20 comprising a hub and disk-like part from
95

an: is preferably se-

100
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'bj draw-bolts 24, the inclined colntiguous

taces ot the said annulus and anvil ring pro-
viding for a wedge-like action in firmly se-

curing the anvil ring in place. The arms

21, forming part of the driving wheel or
head, and connecting the annulus 22 with
the disk-portion of said wheel, provide
means for mounting in proper working po-
sition serapers 25 which will be hereinafter
referred to. The annulus 22, carrying the

anvil ring 23, being connected with the disk

portion of the driving wheel 20 only by the
arms 21, proper spaces or openings are af-
forded between the annulus and the disk
portion of sald wheel for the proper dis-
charge of the crushed material between said
annulus and the disk portion of gaid wheel,

so that the crushed material may be freely

cdischarged from the inner as well as from
the outer or entirely open side of the anvil
ring. - - _

The crushing rolls 27 are supported by
bearing-pins 28 carried by bearing-carriers
29 pivoted at 30 to the head 15-at the outer
side thereof. 'The bearing-carriers 29 are
swung on their pivots, to hold the crushing

rolls 27 in contact with the interior surface
~of the anvil ring 23, by means of springs 381,

all of which are preferably mounted in a
single spring holder or case 32 which is
bolted or otherwise suitably secured to the
head 15-or to the shaft-Dbearing carried
thereby. ‘The pressure of the springs 31 s
commmunicated to the bearing-carriers 29
through the struts or push-bars 33. Means
are preferably provided for adjusting the
tension of the springs 31, such means, as
herein shown, comprising adjusting screws
34 and disks 26 against which latter said
SPrings bear. _ | |

It will be observed that the supports for
the crushing rolls 27,
comprise the bearing pins 28 and the bell-
crank bearmig-carriers 29, are pivoted out-
side of the chamber of the casing to the end
head 15 said supports extending through
openings 44 1n the casing head 15 into-the
chamber of the. casing, where the crushing
eleiients are located; this construction af-
fordimy means whereby the bearings for the
sard crushine rolls may be properly lubri-

cated. @3 also means whereby dust from the |

intertor of the casing may be excluded from

the hearigs of said rolls, as will hereinafter

appeur. |

As the bearing-carriers 29 for the hammer
rolls are pivotally mounted- on the end head
15, and as zaid end head is rémovable, as
hereinbefore  stated, it will be understood
that the eaid Linmmer rolls and their car-
rrers may be bodily removed from the cham-
her of the mill, when necessary, by removing
saidl end ‘head from which said parts are
supported; and in thus removing said end

beod the springs 31 which act on said bear- |

and which supports

exterior of the -mill.

006,829

- ing-carriers to force the hammer rolls to-

wards the inner or crushing face of the anvil
ring, as also the holder 32 for said springs,
and which is mounted on said end head, will
also be removed with the latter. _-

- Each of the crushing rolls 27 is carried

and 1s securely held thereon by a. clamp-
collar 37, a key 38 interposed between the
roll 27 and the collar 37 and the sleeve 36
holding these parts against rotation upon
the said sleeve. DBy reference to Fig. 1 of
the drawings it will be seen that the sleeves
36, to which the crushing rolls 27 are at-

‘tached so as to rotate therewith, project to a

considerable distance horizontally on both
sides of said rolls, or, in other words, to a

considerable distance on both sides of a

plane passing centrally through the anvil
ring 23 and the said rolls. The said sleeves

‘thus have wide bearings on the bearing pins

28 and the said bearing sleeves are centrally

‘disposed with relation to a vertical plane

passing through the anvil ring 23 and the
hammer or crushing rolls 27. This con-
struction 1s 1mportant in that it affords

‘proper bearings for-the rolls such as will

upon a tapering portion 85 of a sleeve 36

75

70

80

85

90

enable them to produce the best results in

operation and enable the bearings to with-

stand the wear to which they are subjected.
A dust-guard collar 39 is preferably mount-

ed upon the end of each sleeve 86 and is
preferably held thereon to rotate therewith.
by means of screw threads, said collars 37

and 39 being held against rotation with re-
spect to the sleeves 36 by means of set screws
40 1nterposed .between said dust-gnard col-

Jlars 39 and said clamp-collars 87.- The heads

ot the screws 40 are preferably conical in
form and enter suitable recesses in the col-
lars 37, thereby retaining both the collars
37 and the collars 39 in proper operative
position. B

Interposed between the bearing pins 28
and sleeves 306 are semi-cylindrical wear
bushings or sleeves 41 rigidly or non-ro-

95

100

11¢

tatively mounted on the outer or supporting .

faces of the spring-pressed bearing-pins 28

and providing bearings for“the sleeves 36.

An oil pipe 42, mounted in a suitable groove
in each bearmg-pin 28, provides means for
olling the bearing of each sleeve 36 from the
The dust collars -39
are preferably provided with inwardly ex-
tending flanges 43 to form oil guards or
locks for the bearings of the crushing or

‘hammer rolls 27, the oil being held in:con-

tact with the interior surfaces of the sleeves

36 by centrifugal force when the rolls are in

motion. :
The openings 44 in the end head 15,

through which the bearing carriers 29 enter
the casing, are closed by dust guard collars
45 mounted in said bearing carriers and
which are held in place by elastic rings or

120
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| Washers 46 Whlch serve to press the said col- j the feed screw 51, and operates in- a treugh

lars firmly against the face of the said head.

~-The inside of ‘the casing is provided with

* suitable linings or wearing parts, as 70,
‘wherever there 1s danger of wear ta,kmﬂ'
‘place, except in.that-portion of the lower.
half and -sides occupied by a curved screen

47." This screen is held in position by belng
elamped between inwardly projecting por-
tions of the end heads 14 and 15, or against
the linings 70, and suitable clampmg bands.

48 the ends of said screen bemo' riveted .or

0therw1se sécured to cross pieces 49 pref-

~ erably integral with said clamping bands'48.

. 1b

Any suitable means may be provided for

securing the clampmo* bands 48 in place, In-

- the construction herein shown holding rods

20

71, engaging at their upper ends undercut

lip s 72 on the said clamping bands, are prq-.

vlded for holding said bands in place. "The

~ Jower ends of sald rods pass through. lugs 73

29

- 30

1

on the frame or casing of the mechme., said
lower ends being screw-threaded for the re-
ception of nuts T4 abutting against said

lugs; so that by turning said nute to raises
or lower said rods, the clamping bands may .
‘be tightened or loosened. The completely
reduced material leaving the anvil ring 18 |
passes ireely through the screen 47, end out
at the discharge opening 13. '

‘As hereinbefore described., eempers 25 are
mounted on the arms 21 of the rotating
driving wheel or head 20, these scrapers be-
ing ‘ldaptEd to pick up the partly reduced

material which' fails to- pass through the
~screen 47 and discharge ‘the same into a

pocket 50, preferably formed in the upper

- portion of the side of the casing, as shown in

Fig. 3. - Instead of the curved screen 47 a
curved plate or surface of any kind, and ar-
ranged for codperation with the retatmg

serapers, might be employed..

- device herein shown as a screw or helix’ 51'

45

" B0

- '55.

Arranged “in ‘the pocket 50 is a feeding

arranged-in a trough 75 communicating with

the pocket 50 Whl(‘h extends across the cham-
- ber of the maill.

The feed sérew 51 is driven
by a sprocket-wheel 52 connected by a_suit-

able cham with a correqpondmg sprocket
18 of .

wheel 53 on the main or driving sha
the machine. This screw feeds the material,
discharged by thie scrapers into the poclz;et
50, to a pemt at'the front of the mill, thence
paet the discharge opening of a feed hopper
54, said discharge opening communicating

S with the said trough 75 which in turn com-

60

.. municates with a chute or pipe 55 down
~-which the material passes to'a
©1ng device 56, preferably also in the form of

second feed-

a screw or hehx and which is adapted to

. convey the material back to the crushing

sur fflee of the anvil ring 23. The feed scérew-

- 56 1s preferably driven by a sprocket wheel

6o

sprocket.

57 connected by_ a suitable chain with a

58, ca,rried by the forward end of

”the pipe or chute 55

or tube 59 hevmg a dlscha,rcre opening at its
bottom- over the anvil ring, . The hopper 54

communicates with the tr eugh 75 of the up-

per feed screw 51 between the pocket 50 and
" The p051t1011 of this
feed hopper is of censademble 1mportance,

as, when the feed screw H1 1s full off mate-
rlal practically no fresh material will be -

taken by the said feed screw, from the feed
hopper, and this feed screw will be more or
less full, depending upon the amount of par-
tially reduced material delivered by the
scrapers 25 to ‘the pocket 50. Irom these
conditions 1t follows that the mll cannot be
choked by fresh material, beeause the carry-
Ing capacity of the feed screw 51 for new

_materml is limted bv the amount of mate-
rial taken from the pocket 50, and if the
screw be full of partially reduced material

taken from this: pocket practically no more
material can be received at this time, and the

thus shut off and remains so until a dimin-
ishing return of par tially reduced material
permits fresh material to be taken-by the
said feed screw. |

80

80

“entrance of fresh mateual to the screw 1s

90c

-It. will be noticed that the wear bushmfre- '

41 of the bearings for the crushing rolls are
a5

held in place on the outer or supportmn*
faces of the spring-pressed bearing pins 28.
By referring to Iig. 3 it- will be “seén that
the several bushmﬂ's 41 are held stationary
or rendered non- thdt‘lble on the pins 28 by
longitudinal ribs on' said bushings fitting
oTOOVES 1N sud pins, It follows fr om this

that when the circles et the, bedrmﬂ‘ surfaces .

of the sleeves 36 1increase in dlemetel

,'throucrh wear, the bushings 41 wear to ﬁt
cand the bear: ing surfaces remain nearly ‘con-

stant ; while 1f the sleeves 36 contained at-

| taehed bushings as in ordinary loose pulleys

the said bearing pins weuld result.

i

these bushmgs wéaring faster than the bear-

mg pms 28, would soon not fit the Sald bear--

ing ‘pins, and bearing surfaces eccentric with

The
dust-guard collars 39 are each preferably

‘provided with an. anpular flange 60 extend-

ng into an annular recess 61 in a bearing-

carrier’ 29 said recess 61 termlnatmcr In an
enlarged annulal space 62 adapted to con-

tain packmg and to prevent any excess of oil

from escaping to the interior of the mill

where 1t mwht do harm to the 1nater1al be-
Ing reduced. -
The construction of the mill is euch tha,t

either end head 14 or 15 can be removed, for

100

105
110
115

120

the repair or replacement .of . parts, while .

the top case or cover 16 can be swung on its
hinge so as to expose the working parts to

afford access to the anvil- -ring and crushlng
or hammer rolls in the chamber of the milli,

screen or linings. The s

Ermg holder or cas-
1ng 32 bolted to the hea

15, or tq the shaft-

125

or for the purpose of replacing the scraper s, .

130
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- a curvature corresponding to the curvature.
'of the concave face of the anvil ring. This

16

20

e

bearing 63 carried by said head, centrally
locates all of the springs nested about the

line of the axis of the driving shaft and
controls the contact or erushing pressure of |

the crushing or hammer rolls 27. This is a

feature of considerable practical importance
‘on account of its convenience. ' _
The inner or crushing face of the anvil

ring 28 is preferably formed concave, and
the outer faces of the crushing or hammer
rolls 27 are preferably formed convex with

constraction not only provides a hollow re-

ceptacle for the material being crushed but.

also provides a grooved track in which the
hammer rolls run so that they will be more
or less restrained from lateral movements as
their convex faces run in the said grooved

track. ,
It will be observed that the end head 15.

~ which is bolted in place in such a manner

256

as to be removed when desired, carries the
pivoted bearing-carriers 29 which are mount-
ed: on said end head, the latter also provid-
ing one of the bearings 63 for the main or

dr?ving shaft 18, the other bearing 65 for

 said shaft being on the opposite end head

30.

35

40

49

14. Also the said end head 15 supports the
springs 31 exerting pressure on the push-
rods or bars 33 acting on the pivoted bear-
ing-carriers 29, and which springs serve to
yieldingly press the' crushing or hammer
rolls 27 outwardly towards the anvil ring 23.

The operation of the mill is as follows:

Assume the pulley 19 to be belted to a suit--

able source of power and the mill to be op-
erated at a speed suflicient to hold the mate-

rial to be reduced on the anvil ring by cen-

trifugal force; if, under these conditions, ore

or other material of the right size be fed to

the mill-hopper 54 the rotating feed screw
51 at the bottom of this hopper conveys this
material to the pipe or chute 55 discharging
upon the lower feed screw 56, and this screw
delivers the material to.the rednecing surface
of the anvil ring 23 where 1t 1s more or less

 pulverized by passing between the crushing
o hammer rolls 27 and the said anvil ring,

00,

60

66

sald rolls 27 rotating by frictienal contact
with sald ring or with the interposed mate-

rial. The material in process of reduction

works to the edges of the ring and drops

therefrom upon the screen 47 and is moved

along the same by the scrapers, the fine
material passing’through the screen and out
at the discharge opening 13, while the re-
mainder or partly reduced material 1s lifted
ky. the serapers to the pocket 50 to be re-
turned ‘to the anvil ring, for further redue-
tion, by the system of feed screws as here-
inbefore described. -Under normal condi-
tions the.upper feed screw or conveyer 51

will take all the inaterial which 1s 1n the
pocket:50 and as much fresh material as the |

006,829

capacity of the said feed-screw or conveyer
will permit. This makes the feeding of the

material automatic and prevents clogging

from over-feeding. . |

It will be understood that, if desired, the

mill may be operated without the screen or
scrapers, under which circumstances the re-
duced material will be discharged directly
from the mill ; and, if desired, may be sepa-
rated or screened by external means and the

coarse material be returned to the mill for

further reduction. .

While, in order that our invention may be

70

75

properly understood, we have described the |

same as embodied in a specific construction,

we wish it to be distinctly understood that

we do not limit ourselves to the precise con-

struction shown: it being obvious that many

80

changes might be made therein without de-

parting from the spirit and scope of our 1n-
vention. Ifor example, while we have hereimn

85

shown our improved crushing or pulveriz-

| ing mill as being constructed with four

spring-pressed hammer-rolls, operating 1n

‘connection with the positively driven rotat-

ing anvil ring, it will be understood that any

desired number of said-rolls, from one to

four or more, may be employed without de-
parting from our invention. .

While we have herein shown a horizon-
tally disposed driving shaft 18 rotating in-
fixed bearings and carrying an anvil ring

23 rotating 1n a vertical plane within the

casing forming the chamber of the mill, we
do not wish the term “horizontal”, as used
with reference to the position.of the driving
shaft, or the term “vertical”, referring to

the position of the anvil ring, in the ap-

90

95

-

100

pended claims, to be strictly limited to hori-

zoutal or vertical planes; as 1t is obvious
that the mill might be tilted slightly, thereby

changing the positions or planes of the said

106

shaft and ring, without departing from the

invention: so that the terms *horizontal”
and ¢ vertical”, as used in the claims in

| connection with the driving shaft and anvil

ring, may be understood to mean approxi-

mately horizontal and vertical.

Having thus described our invention we

“¢laim and desire to secure by Letters Patent:

1. In a crushing mill, the: combination
with an anvil ring having an interlor crush-
ing surface, of a horizontal shatt by which
said ring is carried, a fixed bearing for said
shaft,a plurality of frictionally driven crush-
ing or hammer rolls, bearings on which said
rolls are journaled, bell-crank carriers for

said bearings, a stationary part to which

said carriers are pivoted, and springs acting
on said carriers and serving to force said

of the said anvil ring.

2. In a crushing mill, the combination
with a stuitable casing, of an anvil ring rotat--

ing vertically within said casing, a horizon-

110

115

120

125
hammer rolls toward the crushing surface

130
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tal shaft by which said ring is carried, a ! with said hollow driving wheel or head by
fixed bearing for sﬂ'ibﬁ- shaft, a plurality of | suitable arns leaving the said anvil ring
crushing or hammer rolls. codperating with | open so that the material may be 'dischargeﬁ
the interior crushing surface of said anvil | from both sides thereof, a plurality of crush=

b ring, within said casing, a plurality of sup- ing or hammer rolls, supports by which said 70
ports for said rolls pivotally mounted out- | rolls ave carried, a stationary part to which’
side of said casing and extending to the saidl supports are. pivoted, and springs act-
chamber of -the latter through openings in; g on said snpports and serving to force |
said casing, and springs, acting on said sup- | said crushing rolls vieldingly toward the

10 ports. for vieldingly forcing said hammer inner or erushing face of the said anvil ring. 75

rolls toward the crushing surface of said:! 7. In a crushing mill, the combination

anvil ring. ST | with a casing having a side opening or open-
3. In a crushing’ mill, the combination | Ings, of an anvil ring entirely inclosed by

with a suitable casing, of a horizontal shaft | sald casing and rotating in a vertical plane .

15 having a fixed bearing, an anvil ring mount- within the same, a horizontal shaft by which 8o °
e on said shaft and rotating in a vertical | said ring is earried, fixed bearings in which ~
plane ‘wichin;said casing, a plurality of ham- said shaft rotates, a plurality of crushing or
mer rolls covperating with said anvil ring, a; hammer rolls codperating with said: anvil

~ plurality of bell-crank be: ring-carriers piv- | ring, supports:for said-hammer rolls pivoted .

20 otally mounted outside of said casing and | outside of said casing and extending within 8s
extending inward through openings in said | the same through the said opening or opén-
casing, bearing pins secured .to said carriers ings, and springs, acting on said supports,
and supporting said hammer rolls within for forcing the said hammer rolls toward the
said easing, and springs acting on said bear- | interior crushing face of said anvil ring, =

25 Ing carriers, at points remote from their | 8. In a crushing mll; the combination 90
pivots, and serving to yieldingly force the with a suitable easing, of a horizontal shaft.
caid hammer rolls toward the interior crush- | journaled in fixed bearings, a hollow driving
ing surface of said anvil ring. - | Wheel ot head carried by said shaft within

- 4. In a crushing mill, the combination said -casinig and arranged to rotate in a ver-
30 with a snitable casing, of a horizontal shaft | tical plane, scrapers carried by said wheel or 95
having a fixed bearing, an anvil ring mount- ‘head, an anvil ring connected: with said hol-’ '
ed on said shaft and rotating in a vertical | low driving wheel or head by suitable arms
~plane within said casing, a plurality of ham-_ leaving the said anvil ring open so that the -
mer rolls codperating with said anvil ring, a material may- be discharged from both sides’.

'35 plurality of bell-crank bearing-carriers piv- thereof, a plurality of crushing or hammer 100~

otally mounted outside of said casing and rolls, supports by which said rolls are car-

extending inward through openings in said ried, a curved. screen mounted 1n said casing

casing, bearing pins secured to said carriers | and  from which . said scrapers can take

and supporting said hammer rolls within partly crushed material, and means for re-"
40 said casing, and springs acting on said bear- turning such partly crushed material raised 105
" -ing carriers at points remote from their | by said scrapers to said anvil ring for further

pivots, and serving to yieldingly force the “¢érushing. | R o
‘said hammer rolls toward the interior crush- | 9. In a crushing mill, the combination
 ing surface of said anvil ring, said anvil | with a casing having a side opening or open-

45 ring being an open one so that the crushed | mgs, of an anvil ring rotating in a vertical 110
material may be discharged from both sides plane within said casing, means Yor support- -
of its crushing face. ~ .7 | ing and rotating said anvil ring, scrapersro-

5. In a crushing mill, the combination | tating- with said anvil ring, a plurality of
 with a horizontal shaft mounted to rotate | crushing or hammer rolls cooperating with -
50 in a fixed bearing or bearings, and an anvil | said anvil ring, supports for said hammer 115
“ ring carried by said shaft and having a | rolls pivoted outside of said casing and ex- |

~ concave crushing face, of a plurality of con- | tending within the: same through the said.
vex-faced hammer rolls, a plurality of piv- | opening or openings, a curved screen mount- =
oted supports for said rolls, a stationary ed in said casing and from which said scrap- "

56 part to which said supports are pivoted, and | ers can take the partly crushed material, and 120

~ gprings aciing on said pivoted supports and | means for returning such partly crushed ma- - -
 serving to press said hammer rolls toward terial raised by sald scrapers to said ‘anvil -
the crushing face of the said anvil ring so | 1Ing for further crushing. = '
as to canse said rolls to rotate frictionally | = 10. Im a ¢rushing mill, comprising a'eas-
60 whenever said. anvil ring is'in rotation. | 1ng, the combination witha positively-driven 126 -
6. In a crashing mill, the combinaticn | wheel or head totating in a vertical plane: ..
with a horizontal -‘shaft journaled in fixed l'w‘iﬂ-ﬁn- said casing, of an anvil-ying catried-
heayings, of a hollow driving wheel or head | by said wheel or head, scrapers also carried iz
carried by said shaft and arranged to rotate by.said wheel or head, one or more friction-. 4 i
. 66 in a vertical plane, an anvil ring connected ! .aliy driven crushing or hammey rolls yield- 180
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ingly pressed toward said ring and cooper- | which said feedm device (‘ommumcates,

ating therewith, a curved screen mounted 1n
sald casing and partially surrounding said
wheel or head, and from which screen said
gcrapers can take partly crushed material,

“and means for returning such partly erushed

materlal to said anvil-ring for further crush-
ng.

11. In a crushing mill. the combination
with a suitable casing provided at or near
its top with a pocket. “of 2 positively driven
wheel or head rotating in a vertical plane
within said casing, an. anvil- ring carried by
sald wheel or 11e.1d scrapers ¢ also carried by
cmd wheel or head. a sereen partly surround-
ing said wheel or head and from which the
said scr apers can take partly crushed mate-
rial and carry 1t to said pocket, and means
for returning such material to the anvil ring
for further cruslmw - -

12. In a (‘I’ll%hlnﬂ‘ mill, the combination
with an anwvil ring 1'0tatmn in a vertical
plane, of one or more crushing or hammer

rolls codéperating with said anwvil ring, a

screen partly Slll‘I‘OllIlleO‘ sald anvil ring

Llronmferentmlly and scrapers oper‘ltwe]y

connerled with said anvil ring and adapted
to collect partly crushed material from said
screen. |

13. In a crushing mill, the combination
with a suitable casing provided with a

- pocket, of crushing elements within said

35

40

casing, means for feedmn* material to be
crushed to said cm%hmrr clements - and
means for conveying partly reduced ma-

terial to said pocket whence it will be re- |
turned by the feeding means to said crush-

ine elements for further reduction tooether
Wlth a greater or less amount of fresh

material dependmw upon the amount of ma-

terial carried to ‘the said poc]aet for -re-

- crushing.

49

60
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14. In a crushing mall, the combination
with a rotating anv il rmo* and crushing of
hammer rolls ('os:“}pemtmfr therewith, of 2
casing provided with a pocket exterior to
said ring, a feeding device in said pocket, a
souree of supply “for fresh material with

which said feeding device commumcates_

means for sepqmtlng the completely reduced

material discharged from said ring from

partially reduced material so dischar ged,
and means for conveying such pqrtnlly re-
duced material to the said pocket; whereby
the amount of fresh material fed to the mill
will be regulated by the amount of partially

‘reduced material returned to said pocket for

F'I'TTC!]"!'I nir

frirthor

ﬂﬂr] I""'ITTIJ'I"'E'IJIJ{:'"ITII'"I' ﬁ“F f]"lﬂ

curved screen Wlthm said casing, and

scrapers rotating with said ring and serving;
In codperation w1th said screen. to. return

the partially reduced material to the said
pocket; whereby

terial fed to the mill will be regulated by the

amount of partially reduced material -re-
turned to said pocket for. further crushing,

and overfeeding of the mill. Wlll thereby be
automatically avmded .

16. In a crushing mill, the combination
with a casing cmnprlsmtr a removable end

head, a h(iI‘lZOIlt‘ll shaft having one OT Imore

fixed bearings afforded by said casing, an

anv 1l ring carried by- said shaft and rotating

In a vertical plane, hammer rolls conpemt-
g with said ring, and Dbearing - carriers
from which said Tolls are supported and
which are mounted on said end head, so that
the said rolls with their carriers mfw be re-
moved by removing said end head.

the amount of fresh ma-

70

30

85

17. In a crushmn m1ll the combinatlon :

with a casing comprising a removable end

head, a horlmntal shaft having one or more

.'ﬁxed bearings afforded by said casing, an

anvil ring carried by said shaft and rotating
in a vertical plane, hammer rolls codperating

with said ring, be‘u*mﬂ' carriers from which

said rolls are supported and which are
mounted- on said end head, -springs, acting
on said bearing-carriers, for forcmg said
rolls towards the inner face of sald anvil
ring
mounted on said end head, so that the said
rolls with their carriers and also said SPrings
and their holder may be removed by remov-
e said end head.

18. In a crushing mall, the (,01111)111211,1011_

with the frame of the machine and 2 hori-
zontal driving shaft, of a vertically rotating

wheel or head fixed to said shaft, an anvil
ring carried by said wheel or hE‘ld a plu-

allw of crushing or hammer rolls cooperat-
ing with said ring, a plurality of pivoted
bearmo -carriers irom which said rolls are

'qupportt,& and springs acting on said bear-
ing-carriers and serving to press said rolls

yleldingly toward said anvil ring, said
springs being contained 1n -111ﬂle holder
or casing removably mount: *d on the said
frame of the machine,

19. In a crushing null, the comblmtmn
with a horizontal shatt I‘OtdtlDO on fixed

‘Dbearings, of a vertically dlapose(l anvil ring 1

carried by said shaft, a- crushing or ham-
mer roll cot 'perating Wlth sald anvil ring, a

) ‘I"ﬁ{'ﬂ{q }'\ﬂﬁ 1""11’1' i o M 'I"I”"I‘ O NT l"‘l"IT"I{:'I IJ-I':] A BT "".i"l (3 |

and a holder for sald springs also

90
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~rotate therewith, bearing pins or-studs on
which said sleeves rotate, pivoted bell-crank
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20. In a crushing

bearings, of a vertically disposed anvil ring

carried by said shaft, a plurality of crush- .

ing or hammer rolls within the said ring,
sleeves to which said rolls are connected to

carriers supporting said pins or studs,
springs acting on said carriers and serving
to 'yieldingly press said rolls radially out-

wardly towards said ring, andymeans for

supporting said springs.

10

2%, In a crushing mill, the combination .

with ‘an an¥vil ring mounted to rotate on a
f-h: . . & . “m ’ ' * - ]
fixed horizontal axis, and having an interior

¢rushing surface, a crushing roll arranged

_'to be, frictionally driven by the rotation cf
. said interier ring surface, a shatt on which

20

2‘5+ ;

30

said roll rotates and which is yieldingly sup-

ported, the said roll-having a bearing which
projects on both sides 'of a vertical plane

passing ‘through the éenter of said rotary
anvil ring and said roll. o

22. In a crushing m

in which said shaft rotates, of an anvil ring

rotating in a vertical plane, crushing or

hammer rolls cotperating with said ring,

‘sald hammer rolls having bearing - sleeves
projecting on both sides of a vertical plane

~ passing through the. centers of said .rolls,

35

40
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-shafts ‘on which said sleeves are journaled,

and yielding supports for said shafts.

23. In ‘a crushing mill, the combination
with a casing comprising an end head hav-
ing-an opening, a horizontal shaft mounted
in fixed bearings afforded by said casing, an

anvil ring carried by said shaft and rotating
in a vertical plane within the ¢hamber of
sald casing, a spring-pressed bearing carrier

pivotally mounted on said head, a- bearing
pin. or shaft fixed to said carrier and ex-

tending through said opening into the cham-

ber of said casing,-and a crushing or ham-
mer roll rotatively mounted on said bearing

- pin or.shaft and having a bearing extend-

o0

60

Dbearing pin or stud supported

ing to a considerable distance to each. side
of a vertical plane passing centrally through
said ring and roll. ~~ - .

94. The combination with & Fotating an- |
of a crushing or hammer-roll co-

vil-ring, __
operating therewith;. a bearm%-j carrier, a
0y

rier and on which the said roll is journaled,
means for conducting a lubricant to the

bearing of said roll, and an oil- and dust-

ounard between said bearing carrier and the
bearing of said roll afforded by sald pm or
stud, said oil- and dust-guard serving to

prevent the escape of oil fromn the bearing

of said roll and to exclude dust from said

‘bearing, and said oil- and dust-gnard con-
<isting of a collar having an inwardly ex- |

‘against said roll. * o
26. In a crushing mill, the combination

11'.,'., ‘the combination
- with a horizontal shaft and fixed bearings

said car-

’

| mill, the combination | tending flange to préventf_the_ escape.of oil,
with a horizontal. shaft rotating in fixed

and a longitudinally extending flange enter-

ing a recess in said bearing-carrier to-pre-

vent the entrance of. cdust.

25, In a crushing mill, the combination
-with a rotating anvil-ring, of a crushing

or hammer roll coéperating with said ring,
. sleeve to which said roll 1s attached to ro-

tate therewith, parts of -said sleeve and roll

having inclined or tapered faces, a collar

| for retaining said roll in place on said sleeve,
forcing said collar

and adjusting méans for

with a rotating anvil-ring, of a crushing or

hammer roll cobperating with said ring, a

‘sleeve to which said roll is attached to rotate
| therewith and between which sleeve and roll
| are inclined or tapered faces, a collar for

retaining said roll in place-on said, sleeve,

adjusting means for - forcing said ‘collar

against said roll, a second collar on: said

.sleeve constructed to form an oil- and dust-
guard, and means between the said collars
by which they may be retained in position

on said sleeve, and by which also the first-

-named collar may be held in contact with

the said roll. |

27. In. a’ cmshiriig mill, the combihation

65
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with a rotating anwvil-ring, of a crushing or

hammer roll cotperating therewith, an end
head having an opening, a pivoted bearing-

95

carrier from which said roll is supported,

said bearing-carrier being mainly exterior
to said end head but having a portion ex-
‘tending into said opening, and a dust-guard

closing said. opening, said dust-guard com-
prising a collar-and an elastic washer both
mounted on sald bearing-carrier.

| 28. In a crushing mill,"the combination
"with a casing comprising a removable end

head, a horizontal shaft within said casing,

a hollow wheel or head mounted on said
shaft, and an anvil ring within sald casing,
‘of a plurality of crushing or hammer rolls,

bearings for said rolls, pivoted carriers for
said bearings, springs acting on,said car-
riers and adapted to cause said rolls to co-

‘act with said ring, and a spring-holding

case attached to said casing’ﬁ-nd,-?roviding
an abutment’ for said springs, shid :
springs -and spring-.holding case :bein
mounted on an
end head.

29. In a -crushing mill, the combination,
‘with an anvil ring and a horizontal shaft b
‘which said ring 1 [ 4 ]
codperating with said ring, a pivoted, bell-

| crank bearing-carrier from which said roll
is supported, a spring for holding said roll

g is carried; of a crushing roll

in engagement with said ring, and a push-

remote from 1ts pivot.

_CATTIers,

100 -

105

110

115 5

thus removable with' said
120
125

bar or rod connecting said spring and said
carrier, and acting on the latter -at & pomnt
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. In a cmﬁhlnn' mlll
w1th a rofating rmul 1 1111*.. of a crushing

or hammer mll means for weldingly- -press-

Ing said roll toward said ring, a hearing-pin

upon which said roll 1s mount ed, said bear-
ing-pin heing provided with a ITOOVE, 2 11ON-

mtamhle wear-bushing interposed ‘between:

said pin and roll, and an o1l tube located in

said oroove nnd extending ‘ontward there-

tfrom.

31. In a (*11191’11110 null the combination

Wlﬂl a casing comprising a removable end
head hwmo* an opening, a horizontal shaft

‘mounted 1in fixed hmrmrr% afforded by said

casing, an anvil ring carried by sard shaft

and rotating 1n a “‘JLItICdl plane within the
“chamber of said casing

a spring-pressed
bearing-carrier pwotally mounted on and
thus removable with said head, a bearing
pin or shaft fixed to said carrier and extend-
ing through said opening into the chamber
of said casing, and a crushing or hammer

roll rotatwely mounted on said beari Ing pin |

i shafts within said casine

006,829

the combination ' or shaft within the chamber of said casing
| fmd cooperqtmo with the said anvil ring,
. In a crushing mill, the combination

mth an anvil ring rotating in a vertical
plane, of a casing comprlsmrr a rem,ov'ible,
vertical, end head having an opening or
openings; pivoted, spring-pressed bearing
carriers mounted on the exterior of said
head; bearing pins or shafts fixed to said
hearmrr carriers and extending through said
opening or openings into the chamber of said
casing, and crushing or hammer rolls rota-
fively mounted on said bearing pins or
g and yleldmfrly
pressed towards the crushing surface of the
said anvil ring.

In testlmony whereof we affix our mgna-
tures. in presence of two witnesses.

THOMAS LEGGETT STUHTEVA\T
 THOMAS JOSEPH STURTEVANT.
Witnesses: | | |
W. H. ErLns,
H. G. ALLBRrIGIIT.
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