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'To all whom it may concern:
- Beitknown that I, THOMAS L. STURTEVANT,

a citizen of the Umted States, residing at
Framingham, in the county of Middlesex a,nd |

5 State of Massachu.setts have invented cer-

tain new and useful Improvements in Mills,

o jof which the following is a specification.

10

My invention particularly relates to mills

| fm ClUShln“‘ and grinding ores, phosphates,-
cement and other like hard and refractory
- materials.

It constitutes certain improve-
ments on the attrition mill shown in my pat-

~ent, No. 255,550, of March 28,1882. The mill

| shown in this patent comprises a rotary cham-
15 bered member, and a chamber connected with
- & feed hopper.

The organization and opera-

- tion are such that the material in a coarse or
- rocky condition is caused to act upon itself,

20

granular condition.

- toreduce itself into a comparatively fine or
Such a mill both erushes
- and grinds the material in a most economical
- and efficient manner.

and there is little wear and tear on the parts |
~and hence it is durable.

25

It is very powerful

Heretofore in “run-
ning” this mill, all the material has not been

"redueed to the desired size, and it has been

~ customary to transfer the finer reduced ma-

30

form.
- veyed by elevator buckets, or similar eleva-~

- terial to buhr stones, or similar millstones, to

finish it or reduce it to the desired powdered
The ceoarser material has been con-

 tors, to the feed hopper, and has been passed
- through the mill, where it is re-ground to a

. _ fine granular form, suitable for

the mlll-stones, as above stated.
The object of my present invention is t0

B if1mprove the mill shown in my patent above

N referred to in such manner that it shall act

5' 4(‘.’}

N more efficiently to crush and grind the mate-
rial fed to it, and shall also at one operation

reduce the matella,l to the desired degree,

“thus obviating the necessity of re-grinding in

~ buhr stones or of re-conveying the coarser

- material to the feed hopper.

I therefore em-
ploy, in addition to the rotary chambered

ogrinding surfaces operated co-

Yo the desired degree.

mshlnﬂ' in

Application filed Angust 9, 1892, Serial No. 442,558,

In the accompanying drawings,—Figure 1
is a view, partly in longitudinal vertical sec-
tion, on the line 1—1 of Fig. 2, and partly in

elevation, of a mill embodying my improve- 5 5 :

ments. Fig. 2 is a fransverse section, on the
line 2—2 of Fig.1. Fig. 3 illustrates a modi-

| fication in Whlch one of the grinding surfaces

18 rotary and the other st&twnaly Fig. 4

illustrates a further modification of the or- 6o

ganization shown in Fig. 3. Fig. 5 is a view

in longitudinal veltlcal seetmn on the line
H—9 of Fig. 6, of a mill in Whlch the feed
hopper is connected at the side to the crush-
ing and grinding members. Fig.6 is a trans- 65
verse section of the same, on the line 6—06 of

Fig. 5,and Kig. 7 is a detail view of a further

modlﬁcatlou
In Figs.1 and 2 1 hmm illustrated a mill

embodymﬂ* two rotary chambered members, yo .

in combination with grinding surfaces.
Separate shafts A and B, are mounted in

standards A’, B/,supported on a suitable bed-

plate C. The shafts have suitable bearings
a, b, and carry driving pulleys A? I3 Each %5
shaft carries at 1ts 1111161 end a ﬂmwed head

' D, D’, to which is secured a cylindrical cas-

l

~member and the chamber connected to thel
~ feed hopper, g
- incidently or mmulta,neously with the rotary
~chambered member, and adapted to act on
‘thereduced materml to grind and pulverize it

ing or bushing E, E’, the inner ends of which

' are arranged a sufficient distance apart to ac- _.
commodate the stationary central member K. 8o

The parts D, E, and D’, B’ each constitute a
rotary chambered memberand they areadapt-
ed to revolve in opposite directions. The
standards A’ and B’ are adjustable on the

in order that the distance between the cham-
bered members may be varied, and a finer
adjustment may be obtained by the hand
wheels I, and the lock-nuts 4. -
Material to be ground is fed from the hop- go
per I, through an opening f,in the stationary
member B, a,nd, in a eoarse rocky condition,
passes from the hopper into the chambered
members on each side, which -throw it in-

wardly and cause the rocks to actupon them- g 5 -

selves forcibly and powerfully so that they
are crushed and broken up and more or less
powdered. Soon after thecrushing operation
has commenced, a portion of the finely re-

duced material adheres to the recessed heads oo =

and takes the form indicated by dotted lines
at x, thus forming a protective lining for the
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-~ be stationary, while the other rotates.
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heads or chambered members, and prevent- | be cemented in the casing, as indicated. The

ing wear except at theextreme inner beveled
edges of the cylinders or bushings K, E’.

~ In the mill shown in my patent above re-
ferred to,the reduced material was discharged

through a scereen, and this secreen was subject
to more or less wear, and 1t was necessary
from time to time to renew it. I now omit
the screen, and, as shown in Fig. 1, surround
each chambered member with a stone or
grinder K, which may be of buhr stone, or it
may be a composite stone comprising small
irregular lumps of emery and a binding ma-
terial. So far as the scope of my invention
extends, however, any suitable grinding ma-

terial may be employed, but I prefer those’|

specifically mentioned.

The central stationary member I, has an
opening F’, extending through it and com-
municating with the passage f,leading to the
feed hopper, and the outer sides or edges of
the stationary member are in suitable prox-
1mity to the grinders K, to reduce the granu-
lar material passing from the chambered

‘members to the desired degree. Any suit-

able exit may be employed for the powdered
material. §

I have shown the working parts of the mill

surrounded by a casing L, and I preferably
employ a discharge opening L./, at the bottom
thereof. All the reduced material passing

out readily from between the grinders, is

guided by the casing to the discharge - spout
or opening L/, from which it may be deliv-

ered to a suitable receptacle.

The grinders K, as above explained, are
carried by the rotary members K, KE’, which
revolve tir opposite directions, and the grind-
ing surfaces may be- adjusted by means of
the hand-wheels G'and H, in the manner be-
fore explained, to regulate the size or fine-
ness of the material discharged from the ma-
chine. | _ |

In Kig. 8 I have indicated a slight modifi-
cation.
The
grinder M, on the left hand side; has a:cen-
tral chamber m, which communicates with an

- opening: m’, at the top, connected with- the

56
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6o

feed hopper I. The rotary chambered mem-
ber E, and the grinder K, are similar in all
respects to those indicated at H and K, in
Fig. 1. Motion may be imparted tothe shaft
Ain anysuitableway. The chambered mem-
bers and grinders are surrounded by a suit-
able casing L, and the material is discharged
through an opening I/, in the casing.

In Fig. 4 the arrangement is substantially
the same except that the chamber m, in the:
stationary member M, is someéewhat larger
‘in'diameter than the chamber in the rotary

member,

The mill shown in Fig.5 issimplerandless

powerful than that shown in Fig. 1. The

‘chambers are formed in the grinders N, N/,

and these are surrounded by a suitable cas-

ing L. The grinder N’ is stationary, and may t

As there shown, one member may:

grinder N is cemented to a flanged frame O,
secured to the shatt A, which has bearingso,
in suitable standards or brackets P. One
end of the shaft is provided with an adjust-

ing hand-wheel R, carried by a screw 7, hav-

ing a head r’, between which and the shaft
are interposed anti-friction balls7*. The screw
passes through a head 73 in a cylinders* and
this cylinder is surrounded by a spiral spring
75, within a casing 76, This construction af-
fords a desirable arrangement for adjusting

i the grinding surfaces.

~ The hopper I is provided with an adjust-

able feed-spout I’, of well known construction,

and the material to be ground is delivered
from theé spout to a-chute I?, communicating

with another' chute I° which delivers the

coarse or rocky material throngh an opening?
to the chambers of the grinders.

. A similar mill to that just described may

be constructed with a feed-openingatthe top,
| as indicated in Fig. 7. This figure shows'the

other parts of the mechanism substantially
the-same as those indicated in If1g.. 5.

t: A mill constructed in a¢cordance with my

70
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e

invention possesses many advantages. 1t -

“grinds fine” at one operation. 'l'hereareno
| ‘tailings to be returned: for re-grinding, and

screening is dispensed with. No auxiliary

finishing machineisnecessary. 'The mill will
act on either wet or dry material, and 18 not

easily clogged. All the partsof themachine

are strong and durable, and, as the force re-
quired to reduce the material is mainly ex-

{'pended by the larger:rocks striking against:
themselves, and breaking up into granular

form, the strain-on-the working:parts is ma-

| terially reduced, and for this reason the mill

I10C
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runs more easily, works more-efficiently, and

lasts much longer without repair.

. Iclaim as my invention—

I
.
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to'said rotary grinder:

duced is fed, a cup-shaped member revolving

-
Ny
'
L
[
r
1
|
1

b
|
i 2. A crushingand grinding mill comprising

‘itself to a granular form and which comprises

jecting at right angles therefrom and form-
ing a chamber having a smooth interior sur-

.and one grinderrelatively tothe other grinder.
3. Acrushing and grinding mill comprising

1. Acrushingand grinding mill comprising
g chamber to which the material to be re-
duced is fed, a rotary cup-shaped member
having an end: piece;-and a*deep casing. or
bushing projecting at substantially right an-
oles from the end piece, an annular grinder
surrounding the-outer.end of the cup-shaped
casing;: and connected thereto to revolve
therewith, and an opposing .grinder adjacent:
a chamber to which' the material to be re-
about a horizontal axis by’ which the-coarse
material is'made to act uponitself to reduce

‘a closed end with a’eylindrical casing pro-

.face,an annular grindersurrounding theouter
-end of the chambered member, another an-
nular grinder in close proximity thereto and
‘means for adjusting' the ehambered member

IIO
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";"'.'f&'fﬁéhamber. to which the material to be re- | coniprising._-a,n'.'end-pieee-an.d a.cylindrical =

- duced is fed, a rotary cup-shaped member
'~ comprising an end piece, and a cylindrical
- bushing or casing projecting at right angles
; therefrom and greater in length than one-
~half the diameter of the head, and adjustable
- grinding members surrounding the rotary

- chambered member to further reduce the ma-

~ terial before it is discharged from the ma-
> ¢hine.

- 4. T'he combination of a central stationary
-~ chambered member, a feed hopper communi-
- cating therewith, a rotary cup-shaped mem-

~ ber on each side of the stationary member,
~each comprising a head piece, provided with |
. a cylindrical bushing projecting at right an-

- gles from the head piece, means for rotating
- the chambered members in opposite direc-
- tions, and grinders having parallel grinding
> surfaces surrounding the chambered mem-
- bers, substantially as set forth. -

9. T'he combination of a central, stationary
~ grinder having a central chamber, a feed hop-
- per communicating with an opening in the
5 central grinder which leads to the central

. chamber thereof, a rotary chambered member |

. on each side of the stationary grinder, each

bushing projecting at right angles therefrom
means for rotating the chambered members
in opposite direetions,and an annular grinder
on each side of the central grinder and sur-

rounding the chambered members, substan-

tially as set forth.
6. The combination of a chambered mem-

ber to which the material to be ground is fed,

| a rotary chambered member communicating

l

|

therewith, and comprising an end-piece and

a cylindrical bushing projecting at right an-
gles therefrom grinders surrounding the ro-

irregular lnmps of emery and a binding ma-

terial, means for rotating the rotary cham-

bered member and orie of the grinders, a cas-
ing surrounding the working parts of-the ap-

30

45

paratus and provided with a discharge open-
ing through which the finely reduced mate-
' rial is delivered.

In testimony whereof I have hereunto stﬂ')-

seribed my name.

- THOMAS L. STURTEVANT.
Wiftnesses: | |
EDWARD H. MASON,
W. H. ELLIS.
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tary chambered member composed of small, .
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