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Toall whom it may concern !

10

Be it known that I, Ray . NewHOUSE, a
citizen of the United States, residing at
Wauwatosa, in the county of Milwaukee and
State of Wisconsin, have invented a certain
new and useful Improvement in Comminut-
ing-Mills, of which the following is a specifi-
cation. ,
< This invention velates generally to im-
provements in the construction and opera-
tion of mills for comminuting cement-mak-

' ing materials, coal, rock, ore and the like
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substances, and specifically to improvements
in that type of comminuting mills known as
combination mills.

An object of the invention is to provide a.

~komminuting mill of the combination type,

which is simple and compact-in construction

-and efficient in operation.

&6

- -One of the more specific objects of the in-

vention is to produce a combination mill of

‘maximum capacity by providing ample

25

screening area hetween the successive com-
minuting chambers,

Another specific object is to provide a di-
vision head between two successive chambers

-of & combination mill, which will serve both

as a holdback for the grinding bodies and

;a8 a discharge sizing screen for permitting
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free passage of the material delivered from
the first chamber, ‘
. A further specific object is to provide
means for varying the relative sizes of suc-
cessive chambers without affecting the
screening area, this object being attained by
making the sizing screen and the division
partition simultaneously adjustable longi-
tudinally of the mill. )
‘Still another specific object is to provide a
durable, rimple and readily renewable
screening device for the material discharged
from one of the comminuting chambers, and

.means for rapidly conveying the screened
_material into a subsequent comminuting
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chamber,

A -further specific object is to provide
yarious details for facilitating construction
of mills of the combination type and for re-
ducing to a minimum the cost of installa-
tion and maintenance, _

A cleat conception of an embodiment of
the invention may be had by referring to
the drawing accompanying and forming a

part of this specification in which like refer-
ence characters designate the same or simi-
lar parts in the various views.

Figure 1 is a diagrammatic central verii-
cal section through a combination mill em-
bodying a longitudinally adjustable divi-
sion head for varying the volumetric ca-
pacities of the several chambers, the length
of the fine grinding chamber having been
reduced in order to facilitate disclosure of
other details of construction.

Fig. 2 is an enlarged fragmentary central
vertical section through a combination mill,
taken adjacent the division head.

Fig. 3 is an enlarged transverse veértical
section through a combination mill, the sec-
tion being taken along the line TIT—TIT of
Fig. 2 looking in the direction of the arrows.

Fig. 4 is an enlarged fragmentary central
vertical section through a combination mill,
the section being taken along the line
IVIV of Fig. 2 looking in the direction of
the arrows.

The combinstion comminuting mill here-
in illustrated comprises in general a rotary
drum or shell 1' having uniform diameter
throughout its length, the shéll being pro-
vided with feed and discharge end heads 2,
3 respectively, and having an adjustable par-
tition or division head dividing the shell 1
into coarse and fine grinding chambers 5, 6
respectively. The mill is rotatably mount-
ed in trunnion bearings 7, 8 located adja-
cent the end heads 2, 3 respectively, and is
adapted to be rotated by means of power
applied to the driving gear 9 in the usual
manner.

The coarse grinding chamber 5 is ordi-
narily filled to substantially the center line
of the shell 1, with relatively large com-
minuting bodies 10, usually balls, while the
fine grinding or finishing chamber 6 is filled
substantially to the center line of the shell
1, with relutively small comminuting bodies
11, usually of spherical, cylindrical or other
form. e bodies 10, 11 are preferably
formed of iron, steel or other material
adapted to withstand abrasion. The coarse
grinding chamber 5-is supplied with rela-
tively coarse material through a feeding
trunnion 70 and delivers the material after
having been partially reduced by the bodies
10, through the combined holdback and siz-
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ing sereen amd past the diviston partition,
to the finshing cleauher 6 from whieh the
final product is delivered through o dis-
drge plate or sereen 29, upon eleyating
vanes 1% which disclaree the mateviad from
the mill through a discharge trunnion 50,

The will division hewd comprises o eom-
bined holidbarck and sercening deviee sur
rounding the discharee end of the conrse
grinding chamber 50 and o division paoti-
tion Tocatind between the coarse arinding and
fintshing chambers 506, The division Lead
15 adjnstable longitndinally of the will, as
will Le hater deseribed, in ovder {0 vary the
relative lengths of the suecessive grinding
chambers 5060 The foizhing cleonber 6
ordinavily fonr or five times oty s the
coarse grinding chamber S this approximate
proportion having been found 1o pros e ox
cellent commercial results,

The combined holdback and screening le-
vice comprises a sizing sereen forming a
support for the adjacent grinding bhodies 10
and consisting of an annvlar sevies of paral-
lel rectangular bars M extending longitu-
dinally of the shell | oand ternmating at
the wull or plateor 18, The forwasd extiemi
ties of ihe burs (4 rest upon and aré de
tachably secured to the cast element 28 by
means of a segmental renewable vetaining
ring 17, The opposite extremities of the
bars 14 rest npon a ring 21 and are retained
in position by the periphery of the plate 18,
The bars 14 arve prefevably spaced cqual
distances apart Ly sieans of distance picies
located between the adjmcent bar ends i
secured to the bars m any suitable manner.
The spaving of the sereen buis 11 s sy
that any materta! passing therchetween is
sufficiently fine to be further efficiently re-
duced by the relatively small evinding bodies
11 in the finishing chanber 6. These bars
are furthermore preferably forned of wear-
resisting materinl such as tool steel, wnd
may be formed by werely sawing or other
wise cutting bars of conunercial tool steel
into proper lengths and securing the dise
tance pieces to the ends thereof, The ele
ment U8 extends along the anunlsr spuce
between the series of hars 14 and the sheli
Land s provided with a plurlity of integral
inwardly projecting helival conveyer vibs 15,
the inner edpes of which direetly engage the
bars B4 oand form supports tor the medial
portions of these bars.  Fach conveyer rib
15 has opposite ends adjacent dinmetrically
opposite portions of the shell 1. thus caus-
ing each rib to engage substuntially one half
of the bars 14, The end of the element 28
adjacent the segmental ring 17, i~ provided
with a renewable ring liner 27 which is
held in place by means of the same bolts
16 which secure the segments of the ring
17 in place.

The division partition comprises a pair
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of segmental walls or plates 18, 20 formed
ol abrasion resisting mterial spaced apart
longitudinadly of the shell 1 and having o
series of substantinlly radiad elevating or
Hiting vanes 4 in the space betwesn thes.
Fhe anter ends of (he vanes 4 connnunivate
with the spaces Detween suecessive convever
cilis 16 while thie inmer ends thereof ar
dhivected toward a diseharge rone or ole-
went L9 T will be noted thar the conveyer
ribs 15 extend up fo the plate 20 and dor-
vespond i nimber to the vines i
the riba 10 torninating adjaeent the ensd
of vach vane b The yones Eoave poos ided
with suitable tners 13 for resisting aloa-
Adonad are Sormed iegeal st the ring
2Eamd with the spider 300 The phites iw,
200 dischimrge element 19, ving 21 sprtcder B
and vanes bare Hendy anited Do

clamping bolts 260 The forward dawe 18
is loeated adjaeent an emd of the Taos 18 and
v preferably formed o two or more sees
tions provided with integral hooks 31 whivh
engage the ving 21 and prevent displacement
of the plare seetion= andd of the bars 14, The
reat plate 20 is also preferably formed i

fidees il

vy ol

i1
seetions which eonet slivectly with te adja-
cent spider 30 formed intogra] with the vanes
4 and the ring 21

The conrse prinding clivmber 3 s provided
with refatively heavy or ihick sectional lin-
22 of whielr the liners directly adjacent

than

ors
the diselinrvge seroen are of Jess feng
those remote from the sereen, as Heuted
i Figo L The portion of the fioe grind.
migeor finishing chaher 6 diveetly adjacent
the division partition is provided with see
tional hners 23

25 of u thickness sabstantinlly
equad to that of the luees i thie chamber
S and of length substantially equal to that
of the short Tiners 22 in the chaodwr 5.0 The
remaining portion of the chamber ¢ i pref-
erably provided with relatively thin sec-
tional finers 24, 4 smooth junetion between
these thick and thin liners 23, ) in the
chamber 6. being  provided by liners of
graded thickness, Tt should be noted that
it s not essentinl to have the liners in the
several compartinents or chambers 5, ¢ of
different thicknesses.

During normal operation of the mill, the
shell 1 1s rotated eausing the grinding bodies
10, 11 to easeade over each other, the vela-
tively coarse materinl being fed into the
erinding chamber 5 throngh the feed trun-
nion 70 where it is partially redueed by the
tumbling grinding bodies 10, The materiul
passing through the chamber 5 eventually
reachies the discharge screen adjucent the

division head, whereupon the sufficiently re-

duced material passes through the spaces
between the séreen bars [4 and drops into
the helical chammbers between the conveyer
ribs 13, As the rotaticn of the mill con-
Linues, the revolving conveyer ribs 15 wrge
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-+ in its adjusted

" discharges the
‘chambr 6. As

" eom
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the partially Teduced material toward and
‘deposit it upon the lifting vanes 4. The lift-
ing varnes 4 elevate this material and even-
tually deéliver it to the cone element 19 which
material into the finishing
‘ the material passes through
the finishing chamber 6, it is reduced to the
desired . fineness by the bodies 11 in this
chamber, the final product passing from the
end of the chamber 6 through the discharge
screen 29 and into the ’I?ath of the revolving
elevating vanes 12. The vanes 12 lift the

_ﬁt;'q*’yp%;e,r'ai -and discharge the same from

the tnd

nilt through the discharge trunnion 80.
If it is desired to vary the relative capa-
¢ity of the chambers 5, 8, this may be ac-
lished by. adjusting the division head
Jongitudinally of the shell 1, thereby vary-
ing the relative lengths of the chambers 3,
6. Adjustment of the division head may he
effected by removing one or more annular
geries of liners 22, 23 adjacent the division
head and sliding the head to any desired
position along the shell 1. The liners may
then be properly reinserted and secured in
the mill to firmiy maintain the division head
osition. By providing lin-

ers of several different widths, any desired

“idegree of. adjustment of the division head

30

'maf be made. The charges of grinding
‘bodies 10, 11 must of course be varied to cor-

‘vespond to a given adjustment of the lengths -

. of the chambers 5, 6.

85

" It will be noted that by providing an an-

‘nular screen extending longitudinally of the

mill; and means for rapidly removing the

" material passing through the screen, ample
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-are moved a8 2
-the division hga

sereening area 1s provided between the two
chambers 5, 6..
adjusted without affecting the screening area
since both the screen and the partition plates
unit diring adjustment of
d. The formation of the
screen as. an annular series of bars 14, also
provides maximum screening area for mini-

.mum length of. bars, and makes it possible

" to place the entire screening device within 1

50

“ghell 1 ¢ uniform diameter throughout its

length. The bars 14 may be made. of suffi-
cient length to produce the required amount

" of soreening area without materially affect-

. stock. By utilizing

#b
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ing the mill capacity, and may be readily
formed at minimum cost from commercial
the screen as a hold-
back as well .as for the purpose ‘ef sizing
material; the necessity of providing separate

devices t6 perform these several functions is .

eliminated and the cost of construction is

* thereby further reduced. The screen bars 14

may be readily removed and replaced when
worn by merely removing the bolts 16, 26.
The liner elements 13, 17, 27 and the plates
18, 20 may also be replaced when worn, with-
out removing the end heads of the mill, as
these elements. are preferably formed of

" such size that they may be

‘he division head may be .

readily inserted
and removed through a manhole in the mill.

By making the conveyet ribs 15 of rela-
tively steep pitch asshown, rather than sub-
stantially parallel to the mill axis, the mate-
rial delivered through the screen is urged
rapidly into the path of the elevating vanes
4, thereby enhancing the screening action.
As the ribs 15 coact directly with the adja-
cent screen bars 14, these bars are effectively
supported to withstand the pressure of the
charge of grinding bodies 10 thereagainst.
Due to the fact that the ribs 15 extend be-
yond the front plate 18 and up to the plate
90; the material is positively urged into the
«pace adjacent the ends of the vanes 4. As
the successive ribs 15 terminate directly ad-
jacent the ends of the successive vanes 4, the
material delivered between each set of suc-
cessive ribs 15, is discharged upon one of the
elevating vanes 4, thereby uniformly dis-
tributing the wear upon the liners 13.

It should be understood that it is not de-
sired to be limited to the exact details of
construction herein shown and described,
for obvious modifications may occur to per-
sons skilled in the art. -

1t is claimed and desired to secure by Let-
ters Patent :— :

1. In combination, a rotary shell, and a
head dividing said shell into a pluralif "ot
chambers, said head comprising a waﬁ, a
continuous annular screen extending longi-
tudinally of said shell and transversely of
said wall, and a conveyer rib between said
scrflen and said shell extending past said
wall. ' ) - ‘

9. ITn combination, a rotary shell, and a
head dividing said shell into a plurality of
chambers, said head comprising a wa 1, a
continuous annwlar screen extending longi-
tudina‘ll{ of said shell and transversely of
said wall, and a conveyer rib between said
screen and said shell, said rib directly en-
gaging a medial portion of said screen and
forming a support therefor. o

.. Iri combination, a rotary shell, and a
head dividing said shell into a plurality of
chambers, said head comprising a wa 1, a
screen extending longitudinally of said shell
and transversely of said wall, and a con-
veyer rib between said screen and said shell,
caid rib terminating at approximately dia-
metrically o]i)posite portions of said shell.

4. In combination, a rotary shell, and a
head dividing said shell into a plurality of
chambers, said head comprising a wa 1, a
lifting vane associated with oné side of said
wall, a series of screen bars extending longi-
tudinally of said shell and terminating at
the other side of said wall, and a conveyer

13b between said bars and said shell having

an end terminating at the side of said vane
remote from said wall.
5 In combination, a rotary shell, and a
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head dividing said shell into g plurality of
chambers, said head comprising  spaced
walls, iffting means between said walls, a
series of screen bars extending longitudi-
nally of said shell and terminating at ong
ot said walls, and a conveyer rib between
said bars and said shell terminating at the
vther of satd walls.

6. In combination, rotary shell, and a
head dividing said shell into a plurality of
chambers, said head comprising a pair ot
spaced walls, a’lifting. vane in the space be-

tween said walls, an annular series of screen

bars extending longitudinally of said shell
amd terminating ut one of said walls, and a
helical conveyer rib between said bars and
satd shelll said vib directly engaging sue-
cessive bars of said series and terminating at
the other of suid walls. -

7. In combination, o rotary cvlindrical

shell, and an adjustable head dividing said

shell into a plurality of chambers, said head
comprising a pair of walls spuced apart lon-
gitudinally of said shell. o lifting vane in
the space between said walls, an annular se-
ries of screen bars spaced from said sheli
and terminating at one of sail walls, and a
helieal conveyer rib between said bars and
said shell, said rib directly engaging succes-

1,361,280

sive bars of said series
the other of suid walls.

8. In combination, a rotary shell forming
a comminuting chamber, a wall at an end of
sald chamiber, ¢ continnous annular sereen
extending longitudinally of said shell and
terminating at said wall, and o donveyer rib
between said screen and said shel) extending
past said wall.

9. In combination, a rotary shell forming
a comminuting chamber, 2 wall at an end of
said chamber, u screen extending longitudi-
vally of said shell and transversely of said
wall, and w conveyer rib hetween said sereen
and said wall, said rily divectly enguging
said sereen and forming a stupport for n me-
dial portion of suid sereen.

10. In combination, a rotary shell forming
a comminuting chamber, a wall at an end of
said chamber, a screen extending longitudi-
nally of said shell and terminating at said
wall, and 2 conveyer rib between said screen
and said wall, said rib directly engaging and
supporting a medial portion of said screei
and extending past saxd wall.,

In testimony whereof the signature of the
inventor is affixed hereto.

RAY C. NEWHOUSE.

and terminating at
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