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To all whom it may concern.!.

~ Be it known that I, JorN HERMAN, a ¢C
~izen of the United States, residing at Los.
Angeles, in the county of Los Angeles and
8 State of California, have invented new and.
useful Improvements in Screening Ball
 Mills, of which the following is a specifica-

- My present invention being referred to as
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. progressive . although discontinuous - out-.
~ ward diminution in the successive sizes of

“the apertures through which material may
‘be outwardly delivered from the same, I
~ may retain all of the advantages of my-
prior construction referred to and at the
same time gain-an efficiency of action not
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 provide a screening ball mill in which the

.a screening ball mill, it may be understood
" to be an object of this invention to provide
 a novel and advantageous mill of the general

" type disclosed in my prior Patent 1,176,896
 granted March 28, 1916, although the mill
upon which protection is herein sought does.
~not comprise bars of the specific cross-sec-
~ tional: configuration disclosed 1n my men-
" tioned patent: (“the area between the bars.
‘continuously’ decreasing In = cross-section .

from the inside”). . . .

' Among the objects and advantages of

‘my novel construction herein presented, I -

1ay mention not only an economy of ma- -

1, which may result from an advanta- may be squ: 0SS- _

positioned as to gain advantages referred

to above. - - - .

ma,y'

.
. '
L
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obtainable thereby. -

It is a further obj ect of this invention to

- openings through which material may. be

- delivered shall be progressively diminish]
" in size but in which the effective screening
area of a base screen shall not be unduly
 diminished by the contact of the bases of

~ bars or rail sections therewith; and a .pre-
ferred embodiment of my invention may
. comprise rail sections whose bases are se-
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~ or suitably

sively diminishing

cured against or in proximity to a base

- sereen in such manner as to permit an out-
* ward movement of material under upturned .
ably spaced flanges, which may be
~ formed by a suitable inward or upward de-

HERMAN, a cit-

- Other objects of my 1 | _
. from the following description of selected
- embodiments thereof, taken.in connection
with the appended claim and the accom-

their equivalent.

eous . use of selected sections. of second-
 hand special steel rails, or their equivalent, .
_ but also the fact. that by so constructing the
‘pulverizing and screening elements of my
novel mill as to secure a superior dragging g
and. Iifi:ing1 ' Ectiql; ,,upo? a c:ha,lf'g_?1 P _at%e(l :
therein. and by constructing my mili with a- Qll 716V how
last referred to in the end plates of a screen-

N _Fif’s;ﬁ_a.hd 7 are perspective and ]
dinal views showing a possible method of

cross-section, I may so position .the latter

also that their surfaces in proximity to a

base screen shall be inwardly and upwardly

divergent therefrom. . .
invention will appear

panying drawings, in which
ammatic trans-

~ Fig. 11is a somewhat diagrammatic trar
verse section through a ball mill employing
modified sections of secondhand rails, or

Fig. 2 is an enlarged detail view corre-

sponding - thereto.

Fig. 8 is\a -_longitudihal | sectio'ﬁal view

“suitably transformed rail sections to a base

screen, as hereinafter referred to.

but showing a proposed use of bars which
may be square in cross-section, although so

reneral character 1llustrated in Fig. 3.
and longitu-

ing ball mill. =~~~ =
 Referring to-the details of that specific

1 and 2, 1 may be the substantially circu-

lar end plates of a mill, these end plates be-
1ng preferably integral with holl% tr

- nions 2 through one of which suitably .sub-
~divided material may be fed, an outward

w trun-
screening delivery being effected in a known

of a hopper 3 conventionally shown, . .

Instead of

-

trapezoidal in cross-sectional outline, as de-

“scribed and claimed in my mentioned prior
patent, I propose to employ, 1n the embodi-

_ steel rails; .and when I employ, instead of
said .rail sections, bars of - rectangular
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Fig. 4 is a view corresponding to Fig. 1

80

_ Fig. 5 is a detail or fragmentary perspec-
tive view showing an organization of the

85

‘embodiment of my invention shown in Figs.

95

manner, and the product being caught and
collected in any suitable way, as by means

100

mploying bars substantially

105

ment of my invention shown in Figs.. 1 and
2, sections of secondhand rails, or their

equivalent, these being preferably selected
sections of m__an%a_nese or other special steel
rails which are obtainable at a comparatively

110

86 flection of the bases of selected sections low cost, although the cold-rolling to whic
. of secondhand manganese or other special they may have been sbjected in their




- previous use mayr be dlstlnctly advantageeus'
~ ascontributing to their durability in a

~ball mill; and I propose, when I employ
~ rail sectmns of the- character referred: to,
~ 8. not only to space them apart in a manner

. (which may optionally be formed; in the
15 case of a mill having a transverse dlameter "

of six feet, more or less, of 1 inch material

~ 6, whose diameter may be approximately -
-'1/2 inch-—these dimensions being suggested:
- 20 by way of illustration and not by way of
R hm1tat10n)-——-to end plates 1, in & usual or~
- preferred manner, as by rwetmg through an
~ outwardly turned flange -upon said end
- . plates; and I may support the rail sections
2B @, or ‘their equivalent, wholly or. entirely
* from the mentioned base sereen. “ When the

~ construction last referred to is employed,"
T consider it advantageous to deflect the
" bases of the rail sections 6, bending inter-
- 30 mediate portions thereof upwardl and in-
_ wardly in such manner as substantlally to
diminish the area of their contact with said
~ base screen, although I may optionally re- .
~ tain,’ between the upwardly deﬁected sec-

'35 tions 7 of the base 8 of a rail 6, undeflected able way, as by means of bolts or rivets.

20, shown as extendlng also through the base .
screen 16 and maintaining all of the men-
_tioned parts in their intended relationships.

~or substantially flat areas 9 ada ted to re-
- ceive rivets 10 extendmg therethrough and:

through said base screen; and it is of im-.
- portance that the rails 6 shall be so spaced

- 40 - throughout the circumference of ‘a shell or

. -cylinder provided therewith that the inter-

~vals between the heads 9 of a pair of sub-

- stantially parallel rails 6 shall exceed the
.. “interval between a pair of upturned flanges
- 467 and that the elements referred to should -
o -'---:be used in- conjunction with balls and: ma-
“terials of such size as to be capable of free-

N “lateral ‘movement between the heads 9, al-

- -though the diameter of the mentioned ballsf‘
o 60 -'shculd exceed. the distance between the’

. less than twice the perpendicular distance

_ _thereof from the base screen 5, whose aper-
55 tures 10 should either be 1nwardly expanded

- tance between the upturned flanges 7 and
~ greater than the mesh of the outer screen 11,
- shown as in contact with said base screen.
60 Referring to the specific embodiment of
- my invention shown in Figs. 4 to 7 inclusive,

" it will be obvious that the relat10neh1ps be-
" . tween the parts herein referred to may be

- ~isubstant1ally the same as have been described
- o above, in the sense that the dlstances be-

_.1-_tween the lateral edges 12 cf the bars 13 may o

be substantmlly greater ‘than the diameter

—of the openings 14 in the base plate 15 and
“such as to permit.a free movement of balls

‘and subdivided material either inwardly or
favorable to the outward delivery of suit-:-

ably pulverized material between the bases

: therecf but also, as by upsetting or deform- |
. Ing sa1d bases in the manner best shown in
.10 Fw 2 or by equivalent means, to avoid an
undue covering of a base ‘screen to which
“the same may be secured.. For the purposes

- referred to' I may secure a base screen 5

o
outwardly in a radial direction thcrebe-.f IR
‘tween, the mesh of the wire screen 16, shown

‘as in contact with the outer surface of the
base screen 15 bem«nr Inoreover, preferably_ﬁ} L
‘such that the successive diameters of the 75
apertures through which material may pass =~
outwardly are prcgresswely, although not

~continuously, dImIIIIShlIlg ‘The configura- :

tion of the bars 13 is advantageous not only '

in causing drag of material therewith: but

in permitting a comparatively free accessof
" provided: with longitudinal rows of apertures

finely subdivided material to the base screen
15, through which it may promptly find

- wire screen 16, or from which it may freely

emt 1f capable of passing also through the -
8
‘return 1nto a p051t10n suitable for further'- | -
comminution, In case. 1t has nct been sufﬁ-.
-c1ently ground - |
Instead of- securmg the bars 13 or thelrﬁ;'
jf_;equwalent directly to a ‘socket. plate r1g1d )
1y connected with the end- plate 1, or its
,equwalent I may 0pt1cnally rcwde this
end plate 17 not only with a hollow trun-
nion 2’ but also W1th rectangular seats 17

‘cooperating with a ﬂange 18 in- the reten- 95 = .

tion' of the ends 19 of said bars, these ends

‘being shown -as halved away 1n a man-

ner permlttlntr them to overlap the flange

18 and to be. “secured thereto in- ‘any suit- S

"By either of the constructions above de-

: scrlbed it will be obvious that T have pro-
vided a construction comprising rails or
.'bars capable of both a more effective drag-
ging and lifting actmn than the bars there-
in" described and a more effective delivery
or release of material which may have been
already sufficiently subdivided; and that,

although the apertures thrcugh which ma- =

terial may pass outwardly are not continu-

ously decreasing in cross-section, as required =
by said prior patent they are progressively 113

- flanges 7 and the intervals between the sald‘.*-_decreasmg in the sense that the diameter of = -

- --_-_-"'upwardly deflected flanges should be not

the openings in the base screens employed -

rails of a character best shown in Fig. 2 1
~or of a uniform diameter less than the dis- are employed, the distance between the up-
~wardly deflected flanges 7 is less than the
“distance between the heads 9 thereof,—~the
‘mesh of the outermost- screening element, to '
wit,” the wire screen 11 or 1ts equwalent |
--f_':'bemg the finest of all. -' R
It may be understood that when bars cr
rails of the character herein described are =~
‘employed, both the materials fed to my mill = -

‘and’ the balls used therem should be Small _'t‘.”" o _

18 less: than the dlstance between the bars -
or rails used, and in the ‘sense that when
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enough to permit their free movement in
either an inward or outward radial direc-

- tion between the heads 9 of the mentioned

rails or between the lateral edges 12 of the
mentioned bars, thereby practically obviat-

ing' the risk of a permanent lodgement of

~ balls or materials in a manner detrimental
to the efficiency of my mill. '

10

13

- material being

20

23

In the operation of a mill of the gen-
eral character described, a mll may
advantageously be initially filled practically
half full of balls, either of uniform or
of graduated sizes, the Interstices between
the balls being initially occupied by ma-
terial to be ground, and balls and additional
g thereafter fed, preferably
through one of the hollow trunnions, at a
sufficient rate and in a suitable ratio to sub-
stantially maintain the condition initiall
established ; and it will be obvious that botK
the
vided material, by reason of the extensive
exposition of the base screen employed, and
the cascading of balls from a comparatively
high elevation, as may result from the ro-
tation of a 6 foot mill, or the like, at a rate
of about twenty revolutions, more or less,

grompt elimination of suitably subdi-

8

per minute, may and do cocperate effec-
in a rapid and economical grinding

{1vely
of ores or other materials.

Although I have herein described two ad-
vantageous embodiments of my invention,
it Wﬂ% be understood that various features
thereof might be independently employed
and also that various additional modifica-
tions might be made by those skilled 1n the
art without involving the slightest depar-
ture from the spirit and scope of my in-
vention as the same is indicated above and
in the following claim. -

What I claim is: |

In a screening ball mill, a base screen
forming a cylinder, railroad rails fitting
against the inner face of the base screen
and extending longitudinally, portions of
the bases of the rails being riveted to the
base screen and the remaining portions of
the bases being bent inwardly away from

‘the base screen, and the rails being so spaced

apart that the balls will

not pass between
the rail bases, - -

In testimony.whereolf I have signed my

name to this specification.

JOHN HERMAN,
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