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To all whom it may concern: 
Be it known that I, RAY C. NEw House, 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 relates generally to in 
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 
omminuting mill of the combination type, 
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which is simple and compact in construction 
and efficient in operation. 
One of the more specific objects of the in 

vention is to produce a combination mill of maximum capacity by providing ample 
screening area between the successive com 
minuting chambers. 
Another specific object is to provide a di 

vision head between two successive chambers 
'of a combination mill, which will serve both 
as a holdback for the grinding bodies and , as a discharge sizing screen for permitting 
free age of the material delivered from 
the first chamber. 
A further specific object is to provide 

means for varying the relative sizes of suc 
cessive E. 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. o 

Still another specific object is to provide a 
durable, simple 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 
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 clear conception of an embodiment of 

the invertion 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 veri 
cal section through a combination millem 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 vértical 
section through a combination mill, the sec tion being taken along the line if fiftof 
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 
IV-IV of Fig. 2 looking in the direction of 
the arrows. 
The combination comminuting mill here 

in illustrated comprises in general a rotary 
drum or shell 1 having uniform diameter 
throughout its length, the shell being pro 
vided with feed and discharge end heads 2, 
8 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 
alie. 

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 relatively small comminuting bodies 
11, usually of spherical, cylindrical or other 
form. The bodies 10, i1 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 it 5 
10, through the combined holdback and siz 
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ing st' eer in last the livision a tition, 
to the fit is it g : ei (; from with the 
fital trict is elivere trot tria a lis 
(lite late (!' st'I'''1 :23). I (11 li \ it ii. 
Vall's 12 with is a 'c' the at trial (i. 
the mili through a list harst triliili i ist). 
The lili livisit le; "oil rises : 'em 

lili' (lit: k is stree is list' s 
"oln in the lisclai'e () ( ) i? tit ('il '-' 
grilling claii le ... it : Eivisit II it t i 
tion cat' let weei ilii ("o: 1st grip jig an 
finishing ch: Ile's . . T. (iivision - 
is a list: he logit is ilay of the ill. as 
will be later describe, in reler is vary le 
relative leisrths of the site'''ssive grilliar 
('lanti I's , , (3. The fit is is ; ; lie i (; is 
'liliarily fiti i r ivi (iii's 1s ( ; ; ; is the 

('oat's grilling 'la ille I' . tilis ir, Niite 
rol fiti i la vils it’t (; ; ; ; it is it is '' ( x 

cellent colliercial restilts. 
The conline holillack till stree is cle - 

vice conrises : sizing scree firing a 
sport for the at a '.' It giiti i r ) (), it's l{} 
and consisting if an it if a series it in 'al 
lel re?tangular lars 14 extei king ligiti 
inally if the shell a fertilatii at 

the waii triate (i' is, Tief. I v iiii - \t 'i 
ties of the bars 1-4 rest twin a : " - 
tachably set are to the cast ele) ent 2s ty 
means of a segmental renewable retaining 
ring it. The opposite extre inities if the 
lar's i-4 rest lion a ring 21 : ) are 'et; the 
in position by the perillery of the at S. 
The bars 14 : re refi rally sa 'i' - a 
distan'es ap: 't lay le, is list: '' it', 's 
lo?cated betweet it is ji'i : i. e. is a 
secured to the b: I's in a y site it: 1er. 
The spating of the screen it is is slit 
that any laterial assing tiere it’t veen is 
sufficiently fine to be frther efficietly re 
(ticed by the relatively silali triliis loot lies 
I in the finishing ch: tier (i. Ilese lars 
are further more referably fontel of wear 
resisting in atterial stich as tool steel, and 
nay be fore y ''x' swing ther. 
wise cutting lars of ' liner'; tool steel 
into proper lengths it is set' irilir the is. 
tance pieces to the eii!s fit reof. The ele. 
neit is exterids along the allilular space 
betw('ei e series (, lai's i :til tie shell 
1 and is 'siles with a tiilatity of integral 
in warly rojecting helical ') is eye ribs 15, 
the inter eires of which i' ('tly engage the 
ba's 14 : i) for slippi its fir the medial 
portions of these bars, Each conveyer rib 
15 has opposite ends adjacent liametrically 
opposite 'tions of the shell 1. thus caus 
ing each ril to engage stilistantially one half 
of the has 4. The end of the Glennis 
adjacent the segmental ring 17. is 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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if st'. In ital walls or lates 18, 20 formed 
tirasi i resisting ninterial spaced apart 

| 1: if tilitially of the shell 1 and haying : 
st is sit stantially racial elevating ir 
lift it: \ales in the space between tire it. 
It 't'r eii is of the a yes coil it it':te 

with the spaces between successive 'tis eyer 
\\ } i t it in ei ek is ; it ai's 

( : 'el't' t \vai'i a Fisch: Fre 't' i' tie 
t; it 19. It will be note th;if the ver 
ri- I, exti i the late 2) it cor 
res; oil in liter to the vie- 4. rice 
t it' fills i t . I'llinati i? a litt's , 

eith y'all' -1. The Yates ( ; ; ; , ite 
it: s it: it is is i:; for '-isi : ) 
it. :::... it'e () 'til it is 'x'; ' ', it is ri 
i : with the site: 3. 
2. list: 'is elient 19, is 21 
a i \le: are finly inite, 
lajirii; in its 2i. The for y : , ; 

is lat': te' a 'c' it in '}}, of th: ; is 

, () 

. . . . . . . 

it ; it 
is refer: lily for file it two life see 
tits 1'(vil' with it's: 'al ks 31 which 
("tigare the 'ing 21 ; it "eve it islate eit 
of the late setti i is a the lars 14, it: 
real late 2: is alst refer airly , rnici is 
setti i is which it aki lirectly with aiia 
ce it sider 3 for the it ('grai w if t e \ales 
all the jing 21. 
ille 'o'; 's' 21-int ling challier 5 is proviled 95 

with relatively le: vy or ilk set inil in 
is 22 of whic; the liner's firei'ily a littent 

the lis'?: 'ri s'i''' : 'e , f less length illian 
i 1 -e '' is ti" fr’t: the stree n, ius is is cited 
in Fig. . it tortici if ti; is fit strial. 
is or fit is is: it is is') : '': it is a cent 
the division i: Iti i}} is irovided with sec. 
tiol: liner's 23 t t is kness stal stantially 
t' i t fl: f { } is lit is tie -ijailer 
5 at of it'i it sistantially editat it that 

the slot life's 22 }; in '' ... To 
reillaining pitition of the ci:tille ; is ref 
erally provided with relatively it set 
tional liner's 24, a smooth junction it tween 
these thick and tit liei's 23, 4 t 
chamber 6, being proviet v liners of 
grale thickness. It should be is teti titat. 
it is not essentil to have the lije is in the 
several 'on partinents or chaniers , , (f 
lifer it this kinesses, 
IDuring it, ital operation of the till, the 

shell 1 is rotated caising the grinding bodies 
1, l l to 'ascade (ver earl other, the rela 
tively coarse material being fed into the 
grinding chamber 5 through the feel train 
ii in 70 where it is partially reduce y the 
titling grinding bodies 10. The material 
assing through the chamber 5 eventually 

reacles the discharge screen adjacent the 
divisit head, where iron the sufficiently re 
(lhi ("ed material passes through the spaces 
loetween the screen hars 14 ant rols into 
tle it::ical inaubers between the conveyer 
ri is 5. As the 'otation of the II it "on 
Linues, the revolving conveyer ribs 1: irge 130 
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the partially reduced material toward and deposit it upon the lifting vanes 4. The lift 
ing vanes 4 elevate this material and even 
tually deliver it to the cone element 19 which 

5 discharges the material into the finishing 
chamber 6. As 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 

10 end of the chamber 6 through the discharge 
screen 29 and into theth of the revolving 
AE vanes 12. The vanes 12 lift the 
ne the filthrough the discharge trunnion 80. 

15 fit is desired to vary the relative capa 
city of the chambers 5, 6, this may be ac 
complished by adjusting the divisibia head 
longitudinally of the shell 1 thereby vary 
ing the relative lengths of the chambers 5, 

206. Adjustment of the division head may be 
effected by removing one or more annular 
series of liners 22, 23 adjacent the division 
head and Egg the head to any desired position along the shell 1. The liners may 

25 then be properly reinserted and secured in 
the mill to firmly maintain the division head 

- in its adjusted position. By providing lin 
ers of several different widths, any desired degree of adjustment of the division head 

80 may be made. The charges of grinding 
the 10, 11 must of ote varied to cor 

respond to a given adjustment of the lengths 
of the chambers 5, 6. 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 
screening area is provided between the two 
chambers 5, 6. T 40 adjusted without affecting the screening area 
since both the screen and the partition plates 
are moved as a unit during adjustment of 
the division had. The formation of the screen as an arinular series of bars 14, also 45 provides maximum screening area for mini 
murn length of bars, and makes it possible 
to place the entire screening device within a 
shell 1 dif uniform diameter throughout its 
length. The bars 14 may be made of suffi 

50 cient length to produce the required amount of screening area without materially affect 
ing the mill capacity, and may be readily 
formed at minimum cost from commercial 
stock. By utilizing the screen as a hold 

55 back as well as for the purpose of sizing 
material, the necessity of providing separate 

35 

devices to perform these several functions is 
eliminated and the cost of construction is 
thereby further reduced. The screen bars 14 

(50 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 

65 these elements are preferably formed of 

:rial and discharge the same from 

he division head may be 

such size that they may be readily inserted 
and removed through a manhole in the mill. By making the conveyef ribs 15 of rela 
tively steep pitch as shown rather than sub 
stantially parallel to the mill axis, the mate- 70 
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 75 supported to withstand the pressure of the 
charge of grinding bodies 10 thereagainst, 
IDue to the fact that the ribs 15 extend be 
yond the front plate 18 and up to the plate 
20; the material is positively urged into the 80 
space 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 85 
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, 90 
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 95 
head dividing said shell into a plurality of 
chambers, said head comprising a wall, a 
continuous annular screen extending longi tudinally of said shell and transversely of 
said wall, and a conveyer rib between said 100 
Fen and said shell extending past said 

Wall. -- 

2. In combination, a rotary shell, and a 
head dividing said shell into a plurality of 
chambers, said head comprising a wall, a 105 
continuous annular screen extending longi 
Sally 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 110 
forming a support therefor. f 

... In combination, a rotary shell, and a 
head dividing said shell into a plurality of 
chambers, said head comprising a wall, a 
screen extending longitudinally of said shell 115 
and transversely of said wall, and a con 
veyer rib between said screen and said shell, said rib terminating at approximately dia 
metrically opposite portions of said shell. 

4. In combination, a rotary shell, and a 120 
head dividing said shell into a plurality of 
chambers, said head comprising a wall, a 
Iifting vane associated with one side of said 
wall, a series of screen bars extending longi 
tudinally of said shell and terminating at 125 
the other side of said wall, and a conveyer rib 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 180 



5 

() 

2 

4. 361,280 

head dividing, said shell into a plurality of 
chambers, said head comprising spaced 
walls, lifting means between said walls, a 
series of screen bars extending longitudi 
nally of sail shell and terminating at one 
of said walls, and a conveyer ribbetween 
said bai's and said shell terminating at the 
(ther of said walls. 

6. In combination, a rotary shell, and a 
head dividing said shell into a plurality of 
chainbers, said head comprising a pair of 
spaced walls, a lifting, vane in the space be 
tween said walls, an annular series of screen 
bar's extending longitudinally of said shell 
in terminating at one of said walls, and a 
helical conveyer rib between said bars and 
s: it shel, said rill directly engaging sta'- 
cessive bars of said series and terminating at 
the other of sail walls. r 

... I conibination, a rotary (vlindrical 
shell, and an adjustable head dividing said 
shell into a plurality of chambers, said head 
comprising a pair of walls spiced apart on 
ritutinally of said shell, a lifting vane in 
the space between said Walls, an annular se 
ries of screen bal's space from said shell 
and terminating at one of sail walls, and a 
helical to veyer rib between said bars and 
said shell, said rib lirectly engaging succes 

sive bar's of said series ankl terminating at 30 
the other of said walls, 

8. In coli bination, a rotary shell forming 
a countinuiting chamber, a wall at an end of 
said clan iller, a continuous annular screen 
extending longitulinally of sail shell and 35 
terminating at said wall, and a conveyer ril 
between said screen anti said shell extending past said wall. 

9. In combination, a rotary shell forming 
a conminuting claanber, a wall at an end of 40 
said chamber, a screen extending longitudi 
ally of said shell and transversely of said 

wall, and it "onveye rib between said screen 
and said wall, sail ril directly engaging 
said screen and forming a support for a me- 45 
(lial portion f saic screen. 

10. In contination), 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 50 
wali, and a conveyer rib between said screen 
and said wall, sail rib directly engaging and 
supporting a medial portion of said scree 
and extending past said wall. 

In testimony whereof the signature of the 55 
inventor is affixed hereto. 

RAY.C. NEWHOUSE. 


