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COMPARTMENT TUBE GRINDING MILL

Appl’cauon nled August 13 -1828. Sena‘ No 38.3 879,

My 1nvent10n relates to unp* ovemﬂn{s m(

compar Lmept tube ¢ rinding mills.

The efficiency of ¢ ‘uw thbe grinding mill, cof”

th single or multi- ﬂompsrtment ty jpe oper
7 oating upon-cement clinkers or o
S is de*elmmed by ‘the tonnage of fine pmhcles
ground per: kilowatt of power input. - The
reductmn of the material from the
to the’ reqmved fineness is controlled Lv four
10 factors;, first, the. speed: of rotation of the
‘ ound’no mill with relation to its diameter,
 tor moducmo the required ¢s, smdmg actlm
of the ﬁlmdlno mechw, second, tie weight of
the Ox‘mdmo medla third, the 1cngdl of the
s comhar:ment fouri,h tbe size “of the open-
ings or holes in the pqrmtlon controlling the
(hsclmrge o- the material fro*n uh\“ comv :
ment..
TIn view of the se. ffwto '8, it whl be seen that
29 it is essential to eﬂicmnm to keep the cement
clinker or other material in the grir
chamber ‘or com,mrtment for a . )
Jength of time, until it is mmmd to the de—
snud ﬁneness, ind - then o discharge the
ground ma terial from the chamber or eom-
partment, so that the-unground material may
be more “ef\aﬂV acted upon by the grinding
media. In practice, it has been obsorved thau
the orm(ﬂblhty of ‘the material ‘often
30 changes, due to the fact that the 2 aw maueual
is qcmucd from a quarTy or i mine and the
chemical or physical ]“1‘0{)01@199 of the raw
material ch ange from len to. time. This
hflw o in’ the properties of the raw material
ph will thr ow out of adjustment any gs
tube mill which has been calibrated or grad-
nated, so as to pxoduce the' maximum grind-
1ng efiiciency upon a given m 1ter1a1 o
"The pr
able partition, by means of Whld1 the ma-
t')rml may be retained in the g inding cham-
ber for the required length of tite. The ad-

E e
P}

justment of the device'is highly flexible inas- »'

much as the area of the partition embodies a
45 plm ahty of segm ent;,, one or all of which

terial -
other mat I

casm

L_.

line 92 of Figure 5,

anding -

sent mventlon provides an adjnst-

may be acqugteq to control the volume of 1 ma-
passing through the par ulthll Thm

' o the: ‘thel,
s into. the “screen.
“of thie pa1t‘t1ons, it”
stop the Totating tube or
ast’ie umuswm e}cments extmd to
the exterior of the tubes. ~After adj ustment,

the elements are locked in the ‘zd)ustel Posi-
"mon

The openings of the several partitions
mnay be frmduawd with rﬂspect to-the open-

ings - in tlv mher p&rtiuons, pelmlttlno o

materml to pass from 0*1e comnartme'lt to tne
other in: oradua”ed 31z

The'’ constructmn ot Lhe partition is strong
and durable and is formed in segments Wmch

-may be separate, whereby repair or replace-

ment may be easﬂy accomphshed

In'the accompanying drawings, forming a

part of this specxﬁbatlon, and i which 11] e
numerals are employed 0 desi gnate like parts
throughout the sane,

Ewure 1is a 51de elevation of a 01Lnd1n<7
tube mﬂl embodying my invention,

Figure 9'isa transwels sec+1on taken on

Figure 8 is a side elevatmn of two of the
uplder Segments,
gure 4 is-an end elev%tlon of one spider
sog menf i

. ‘mulo 5 is a central vert tical’ lon'rltufunal
ao'-tr(m through one of the partltlons
Figude 8. is a detailed’ tmnsvorq
non lme 6—6 of mee 9,
tre 7is a planview of one of the pivoted
anultels.

Higure 8 i 1s a side elevailon of the same;

mee g isa tr m&:verne sectlon t‘t]\en on
hne 99 of I‘Nure 5,

Fioure 10 is a- det:ulerl {uls"erse section
td'en on line 1010 of Figure 5,.
Figure 1Tisa relspectlve view of a lock

ock

In the dxawmgs wherein f(n the pur posu

section

tnn or o*md rnhezml to 1, uss in p:'mer .
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- nates the casing or tube of the mill, which 1s.

[=n3

10

of illustration, is shown a preferred embodi-
ment of my invention, the numeral 15 desig-

preferably horizontally arranged, and.pro-
vided upon .its exterior with rings 15, en-
gaging supporting and driving meahs 16,
whereby the casing is rotated upon its longi-
tudinal axis. The casing is provided at its
rear end with aninlet opening 17, for receiv-

“inig the rock to be ground and 1s provided

- at 1ts forward end with an outlet opening: 18,

15

20

discharging into a screen 19. Disposed with-
in the casing 15 in spaced relation, are ad-
justable partitions 20, affording compart-
ments A, B and C.  These adjustable parti-
tions are identical, and a detailed
of one will suffice for alli: .

"~ The compartments contain grinding balls,

to act upon the clinkers-to be ground, and
the casing 15 has its inner surface covered
by a lining 21, formed of metal-or the like,

* to protect the casing. This lining terminates

atthe ends of the compartments, and isspaced

to provide an annular rvecess: 22, Figure 5,

for receiving the elements of thepartition. -
Each partition embodies: a §pider 23, in-

‘cluding spider segments 24. Each spider
segment includes a sclid curved rim segment

- 95, connected at its ends with radial arms 26,

30

44

preferably integral therewith. These radial
arms ave integral with a tapered hub segment
2%7.. The arms 26 are provided “with radial

flanges 28, extending inwardly and laterally-

bevond the arms 26. The arms 26, of the ad-

; jacent spider segments, Figures 3 and 6, are

connected by bolts 28’. The assembled hub

segments provide a tapered or conical hub

having a central opening 29. The rim seg-

~ments 25 fit within the annular recess 22, as

shown. Disposed upon the forward side of
the spider segments are segmental discharge
plates 30, engaging the rim segments 25 and

- flanges 28, and segmental inlet plates 31, are

L5

66

arranged upon the opposite or rear side of
the spider segments and engage with the rim

seements and flanges 28. The discharge and -

inlet segmental plates are preferably in
alignment, and arve rigidly held in place upon
the spider segments by bolts 32, Figures 3-and
6, passing through these plates and through
openings 83, formed in the flanges 28 and
openings 84 formed in the rim segments 23,
as shown.  The hub segments 27 are tapered
forwardly and produce, when:assembled, a
tapered or conteal hub, decreasing in di-

ameter forwardly, and the inner ends of the
“scgmental inlet ‘plates 81 .are spaced from

this conical hub,.affording an annudar pas-
sage 35, through which the.ground rock dis-
charges into the next forward compartment.
The purpose of theinlet plates 31 is to-protect

the interior of the partition and the ele-

ments houged therein from the action of the

~ grinding balls and rock, and permitting of
s -the proper discharge of the ground material

‘colnpartment,
‘ments and their hubs are concentric with the
casing 15. L

description.

L 1,787,897

from one compartment. to.the next forward
The assembled. spider seg-

"The hub seginent 27 of each spider segment
is provided upon-its rear or laige end with a
recess 86, having an opening formed therein

for receiving a pivot element or screw 37,

and the rim segment 25 is provided with a
curved recess 38, Figures 3 -and 5, and this
recess is concentric with the pivot element 37.
A shutter-plate or element 39 is mounted

within each recess 38 and is disposed at the

rear of and in contact with the segmental
‘discharge plate-30, and js-pivotally mounted

upon the pivot element 37, at its inner end.
The shutter-plate is, therefore, capable of

75

80

partaking of swinging movements with rela- -

tion to the segmental discharge plate 30.
FEach segmental discharge plate, Figure 9,

is provided with an outer curved group of ra-

dial slots or openings 40-and 41, and an inter-

5

niediate curved group of radial slots or open- .

‘ings 42, which are staggered with relation to
" the-openings or slots 40 and 41. Inwardly of
“the slots 42, the segmental discharge plate is

provided with a plurality of groups of cir-
cumferentially extending slots 43. Kach co-
acting shutter-plate 89 is provided with an
outer curved group of slots or openings 44
and 45, adapted for movement into and out
of registration respectively with the slots 40
and 41. The shutter-plate is provided with
an intermediate curved. group of slots or
openings 46, disposed in staggered relation
to the slots 44 and 45 and being twice as wide
as these slots.  Slots 46 are adapted for move-
ment into and out of registration with slots
42, Circumferentially extending slots 47 ave
formed in the inner end of the segmental
shutter-plate and are adapted for permanent
registration with the slots 43. When slots 44
and 45 are in registration with slots 40 and 41
respectively, slots 46 will register with slots
49 . :

‘ When_ the shutter-plate is turned sufficient-
ly so that slots 44 and 45 are just out of regis-

920

100

110

tration with slots 40 and 41 respectively, slots .

46, due to their increased width will still reg-
ister with slots 42. A further turning move-

ment of the shutter-plate will bring slots 46
out of registration with slots 42 while slots .

44 and 45 will still remain out of registration

‘with slots 40 and 41 respectively. The cir-

cumferential slots 47 remain in permanent
registration with slots 43.

Separate means-are provided to turn each
segmental shutter-plate 39, comprising a rack
48 secured upon the inner side of the shutter-
plate 39, near its outer end, and preferably
formed integral therewith. This rack is en-
gaged by a pinion 49, rigidly mounted upon a

radial shaft 50, extending through an open-

ing 51,:formed in the rim segment 25.. The
shaft 50 also extends through an opening in

115
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125
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e casing 157 af d"le ds mto 2 ecess 52
formed in & blocl\ 53, which s at ‘
asing 15 and o ’ohe viifi segiment by bo}ts 54,

ovthie Like. ‘Tlie: ERin! qeomentb may e rig d]y’

attached tothe cas ST
it desited. Thewsk
portzon Avithin *

15 by additional: me'ms,

o

‘the recess b2, for receiving a
nut'§5,; which i rotatable’ within the recess
and seives to ‘prevent Tongitudinal displace-
anent. of ‘the L1580, Tlus screw<threaded
portien cafries a reduced poition’56, which
-1s square inoross section, and-is ads pted to
be engaged- by a suitable ‘tool swhen it is de-
T 4 50. . The nunieral 57
Fengiesia; Tock plate,-adapted to be secured
to-the hloek 53 ‘by ‘bolés 58 or the like, .and
-this Jock: plate Ts ane opening 59, square in
cross section, to'receive the: extensmn 56" and
‘thereby poqltlvely hold t‘le shaﬂ; o() aO'amst
i rotatmn.

Tnovi lew of the foletromcr descrlptlon, ‘it
Wﬂl be Seen that edch shutber- -plate may be
J‘mJepunclen(lV turned ‘or ﬂ)ustea upon: its
. -pivot,and this adjustment may be such that
", the slots 40 and 41 will be covered while slots
42 remain L(l‘COVEled and slots 40, 41 and 42
may all be coversd ulld the slots 43 ‘Temain

“To

“n
P

,‘,\

uncoveled “Of course, the invention is- in no «
sense restricted to the part cular arrange- -

fment of slots ¢r- openmvs, as the same may
be varied. -

By this means, the Dassage of the - o_und
“clinker from ofie compartment to the other iy
»conuroHOd and the léngth of time that the

material Wﬂl remain in each’ compartment,
m‘w be regulated. ' This is found tobe neces-
sary for the efiicient operation of a grinding
mifl, as the character iof - the clinker to be
“oround -frequently varies, even ihien taken

from the same source. It is apparent that
the shutter- p]meq may be quickly and con-
Vementlv adjusted from the exterior of the

asing the mill, without necessitating dis-
111.111{1111;: the machine. The arms 26 of the
spidler serve as lifting elem aents, raising the
material, whlch falls upon the tapered ngde
element or hub, and is ‘condncted thereby to
and through the oljunm 35 in the mlet plate
means. -

Tt is to be understood that the form of my
invention, herew ith shown and deseribed, is
to be hl«m as a preferred example ‘of the

same, and that various changes in the shape,
size and (xnmwgnmo 1t of parts, may be re.
sorted to without departing hom ﬂ 10 'spirit
Of my DW{‘n*mn or ‘h
claims.
Havihg thu
o claim
e L 111 a Lomp&unmnt Lu}
casing, an
thorem compusm o @pld(ﬂ discharge plate
means secm‘éd te one s’ae of the qmo v aud
having : al,
a p‘uz'

LN
ot

et

desu b ed 111y ’111\73114510_171'?' I

“t 50 hasascrew- threaded

fca Jng,

Coutlet opening at their inner ends. :
ﬂ(,;u o-milly a

Tality of segmeht‘ll

scope of the sub)mnsd_

e ozmdmg mill, a )
n arranged’

the splder and disposed adjacent to Lhe. dm-
(-harge plate means and having openings
adapted for movement into and out of regis-
tl ation with the first named openings, means
shift the cover plates with relation to the
fhschazge plate means, and inlet plate means
secired to the “opposite side of the spider
and having a cmtxal opening 101 tle bassage
-of the material.
2. Ina compar tment tube: grix nding mill; a
“an - adjustable partition arranged
therem. comprising a spider, segnmental - cm-
charge plates secur ed toone side of the spider
and havmo penings for the passage of ma-
terial; a: plura Lty of 5e<rmentw1 cover plate

arranged within the smdel and cort e~po -
ng innumber-and arrangement to the dis-
char ge plates-and having openings acmp{‘m'
for movement mto and out of registration

with the first named openings, meansto pivot

each ‘cover plate to the spider, sepan:ate means -

to swing each cover platé upon its pivot, and
& phurality of inlet plates arvanged upon ﬂm
-sppostte side of the spider :ull securec! the

toand eorresponding in number and arra
ment to’ fohe chschng 1ﬂates and hawi

3. In a-compartinent tube
casul an. & ]ustable partlt.mu arranged
thereln , comprising: a spider including a plu-
spider secimns, e
spider section eompriging a ri
-4 hub segment, and mchzﬂ 1S connecuno
the 'same, maans for conngeting the lé‘u’h&l
arins of the several spider swtlons a plaral-
ity of discharge plates arranged tpea one
side of the ‘%pldel‘ and eor respoamna in num-
ber and arrangement to the spider seoments.
said chscharoe plates having openings formed
therein, seg menml anlet plates arranged upon
the opposlte side of the spider and corre-
%ponﬂmo i nmobar and arrangement to the
spider segments, bolis paiinfr turouﬂl the
qewmental discharge plates and the cegmm.tal
inlet plates to secure them to the spider seg-
ments, the assembled segmental inlet plates
having a central opening for the passage of
material, segmental cover plates arranged
within the spider segments and correspond-
ing in number and wrranoewne’m to the seg-
mental discharge plates anfl having openin
adﬁptO(‘] to register with the first namesd
openings,” meaus to pivoet ‘each. cover plate
to:the eorresponding hub seg ment, and means
‘to turn each cover plate upon its pivot,

4. In a compartment tube g Ay‘lmrr milla
‘casing, an adjustable partition arrange:

*h“run comprising a spider including a }“m-

ality nf spider’ segments, each spider seg-

“ment mmwdmg a riin segiient and a hvb seg-
radial arms connecmw the same,.

ment and
the hub seginests being tapered whereby they
‘produce a conical hub vvhen chaemblea. mieans
for connecting the : ‘ldl(ﬂ arms of the spider

' seomﬂnts, a plul a‘lty of segmental. d Q(*hwrge

3

fc;: L

im segment and -

ias
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plates disposed upon one side.of the spider
and corresponding in number and.arrange-
ment to the spider segments and having
openings formed therein, a plurality of seg-

1ental inlet plates disposed upon the oppo-
site side of the spider and corrésponding 1

number and arrangement to the spider seg-
ments, said inlet plates having their- inner
endsspaced from the reduced end of the coni-
cal hub for providing a central opening for
the passage of material, means to secure the
discharge plates and the inlet plates:to- the

- corresponding spider segments, a plurality of

segmental cover plates disposed within the
spider segments and corresponding in num-
ber and arrangeiment to the discharge plates
and having openings. adapted for registra-

" tion with the first named openings, means to

]
P>

pivot the inner ends of the cover plates with.
‘the hub segments, and adjustable means en-
gaging the outer ends of the cover.plates to -

~ furn them upon their pivots.

5. A partition for a tube grinding mill,
comprising a“spider including.spider . seg-
ments, each spider segment including a rim
segment and a hub segment and radial arms

“connecting the same, means for connecting
the arms of the several spider segments, each

hub segment having a recess, a pivot element
within the recess, each rim segment having

~ a eurved recess which is concentric with the

40

I
“t

cn

a5

pivot element, a segmental discharge plate

secured to the side of the spider segment-ad- -

jacent to the said recesses and having open-
ings, a segmental cover plate mounted with-

in the recesses and connected with the pivot .

element and having openings to register with
the first named openings, a rack carried by
the outer portion of the cover plate, a pinion
engaging said rack, and means operable from

the exterior of the rim segment to turn the -

pinion. , -

6. A partition for a tube grinding mill,
comprising a spider including spider seg-
ments, each spider segment including a rim

segment and a hub segment and radial arms

connecting the same, means for connecting
the arms of the several spider segments, each
Liub segment having a recess, a pivot element
within the recess, each rim segment having

“a curved recess which is concentric with the
‘pivotelement, and also having a radial open-

ing, a segmental discharge plate secured to

~ the side of the spider segment adjacent to the

said recesses and having openings,asegmental
cover plate mounted within the recesses and
connected with the pivot element and having

" openings, a rack carried by the outer portion

of the cover plate, a pinion engaging the
5 1 Z 2

rack, a shaft secured to the pinion- and ex-
tending through the radial opening to the ex-:

terior of the rim.segment so that it may be

‘turned, and means to lock the shaft against

turning movement. o
7. In a compartment tube grinding mill,

897

a casing, an adjustable ‘partition therein,
comprising a spider embodying separate con-

nected spider segments, separate segmental

-plates secured to the corresponding spider

segments and having openings formed there-
in, a- corresponding number of segmental
cover plates having openings formed therein
and arranged- adjacent to the said segmental
plates, means to:pivotally support each seg-
mental cover plate so.that it may turn in a
‘plane substantially parallel with the face
of its ségmental plate, and means to swing
each segmental cover plate upon-its pivot.

- 8.-In a compartment tube grinding mill, a
casing, an adjustable partition arranged
therein, comprising-a spider embodying hol-
low separate spider: segments, a segmental
plate secured to each spider segment and hav-
ing openings formed therein, the several seg-
mental plates being separate, a cover plate

for each  segmental . plate arranged within -
each hollow spider segment and pivotally

supported in a manner to swing parallel with

70

(&

80

85

the face of its segmental plate, the segmental .

cover  plates being . separate - and -separate
means to swing each segmental cover plate
upon its pivot. . : )

9. In a compartment tube grinding mill, a

“casing, an -adjustable partition -arranged

‘therein; comprising a hollow spider, cover

‘plate means secured to the spider adjacent to

‘one side thereof and having openings, a.plu-
rality of separate segmental cover plates piv-
oted within the hollow spider-and having
openings formed therein and. arranged adja-
cent to said plate means to swing in a plane
parallel with the face of the plate means, sep-
arate means to turn each cover plate upon
its pivot; and a plate secured to the hollow
spider adjacent to its opposite side and hav-
ing-an -opening formed therein for the pas-
sage of material, the two plates carried by the
spider serving to enclose the cover plates so
that: they are free from contact with the
grinding medium..

10. In a compartment tube grinding mill, a
casing, an adjustable partition arranged

.therein, comprising discharge plate means

having openings, cover plate means having
openings and arranged to co-act with the dis-

‘charge plate means, inlet plate means spaced

from the discharge plate means and having a
generally central opening, a guide element ar-
ranged between the discharge plate means

‘and inlet plate means and adapted to direct

the material to the opening in the inlet plate
means, and lifting elements arranged be-

‘tween the discharge plate means and inlet

plate means.. ... -

11. In a compartment tube. grinding mill, 7

a_casing, an adjustable partition arranged
therein, comprising discharge plate means
having openings formed therein, inlet plate
means spaced from the discharge plate means
and having a generally central opening, cover

90
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plate means arranged between the discharge

plate means and inlet plate means and hav-

ing openings formed therein for co-action- -

with the openings in the discharge plate
means, a guide element arranged between the
discharge plate means and inlet plate means
and tapered toward the opening in the inlet

_plate means to direct material to such open-
ing, and lifting elements arranged hetween -
the discharge plate means and inlet plate

means for raising the material and discharg-

ing the same upon the tapered guide element. = -

- In testimony whereof I affix my signature.

JOSEPH V. DURNIN.




