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To all whom it _m@ycmcern.-' _
Be it known that I, FR1TZ HUNDESHAGEN,

a citizen of Saxony-Weimar, residing at Mul-

heim-on-the-Rhine, Germany, have invented
certain new and useful Improvements in Ball
Grinding-Mills; and I do hereby declare the
following to be a full, clear, and exact de-

‘seription of the invention, such as will enable |

others skilled in the art to which it appertains
to make and use the same. e

The present invention relates to grist-mills
wherein the material to be ground is com-
minuted by the action of a number of balls
arranged within a drom, the said material
being subjected to the attrition between the
balls and the walls of the drum.

The object of the present invention is to

~ provide means whereby the material to be

20

oground is gradually fed forward from the
supply end of the drum to the point of de- |

livery and to make such feed regulatable
and consistent with simplicity of construc-
tion. Such a feed of the material has hither-
to been effected by inclining the axis of the
drum of the mill, and the velocity of the feed

was governed by the difference of height be- |
tween the two ends of the drum or, in other -

- words, the incline of the . same. Under the

“present invention the feed is effected and

regulated without resorting to any inclina-

~tion of the drum; but the travel of the ma-
terial is brought about by providing the in-
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terior. of the periphery of the drum with
suitable inclined grooves or gutters, said in-

clined grooves being arranged in zones, which.

zones extend the length of the drum. De-
tween each zone or inclined groove is prefer-
ably arranged an annular groove or trough.
By this arrangement the material in process
of grinding is caused to fall out of the in-
clined or annular grooves, where the latter
are employed, and as the walls of the drum

rise above the level of the contents of salid |

drums the material in each ineclined groove
tends to slide forward to the delivery end of
the drum, and so that a portion of the same
will reach a position in the said drum, where
it will subsequently be taken up by the
grooves in the next zone, and 80 on. |

co  Other features of the invention will be set

forth hereinafter.

In the accompanying drawings, Figure 1

1 represents a vertical longitudinal seetion of

a ball grinding-millembodying my invention; .
Fig. 2, a transverse section of the same; and 55
Fig. 3 a view of the inner periphery of the
drum of said mill, developed or spread out -
into a plane. . |
- By referring to the drawings it will be -
noted that the ball-mill embodying my in- 6o
vention comprises a drum A, horizentally
journaled, as shown, said drum being filled
| to the preper level with the grinding-balls a,
the material to be ground being fed into the =
drum through the upper or feed end B and 65
delivered from the mill at the point of dis-
charge C. At the feed and delivery end the
said drum is provided with the helical con-
veyers b and ¢ of the shown construction and
arranged in the feed and delivery throats b 7o
and C. : o
The parts thus far described are well
known in the art; but my invention consists
‘in the arrangement now to be described.
i As seen by reference to the drawings, the 75
inner periphery of the drum A is divided
into a series of zones D, which zones start at
vertical annular grooves or troughs d. Be-
tween these annular grooves d are arranged
the inclined grooves or channels d', the num- 8o
ber of inclined grooves or channels d’ in eachr
| zone being governed by the speed with which
it is desired to feed forward the grist mate-
rial. In order to adjust the amount of feed,
it is preferred to providé a number of inclined 85
grooves d', corresponding to the greatest
amount of feed.  'When it is desired to re-
duce the speed, a number of these inclined |
orooves are closed up or obliterated by se-
curing in them strips or plugs e, as shown in go
Fig. 1, which strips may be held in place In
any suitable manner. In order toretard the
amount of feed, particularly at the delivery

i end of the drum, a number of grooves or

channels d?,inclined oppositely to theinclined g5
orooves d', may be arranged in the zones D,
as shown in Fig. 5. o |

The mode of operation of a ball-mill con-
structed in accordance with the above is as
follows: The portion of the material undergo- 100
ing the grinding process occupies the grooves
d, d', and d?, while these grooves are in their
lowermost position. Shortly after the lower
| end of such grooves d' and d? emerges above
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| "'ﬁ.'-.the level of the eontents (}E the mlll the nm—":-'
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-+ terial in the annular grooves d below such

-~ lower end drops. back mto the drum, whele-'__-“
~upon the material in the inclined U'rooves d
‘and d?slides down the respective groovesinto
._LhevacantQpaeethuseleated andformsheaps,
too o where it is diseharged from the reqpectw e
i grooves, as mdmated in Figs. 1 a,nd 2.
the eontents of the mclmed grooves are de- -
ISR e )

qo

yield of the mill per
" Onthe Uther hand, such a reduc-
~tion of the grooves 1ncreases: the duration of
- the wrmdmg a,etmn for- the same length of_

~drum. :
© Grist-mills heretofare constructed have not
-' heen made adaptable for Im*fre or. sma,ll con-

‘Since |-

10 rived from the material whmh IS, mcludedv;_ '
. within the respective zone to which said in-
~ . clined grooves belong, between two annular
oo grooves d and d, which bound such zone, and |
R __."-frls cuntmually deposmed at the boundary- -line |
L ‘of said zones, the prope]led grist materialcon- |
"-_"'sequent]} 18, eauseﬂ 10 move forward by the'j
“.o. - width of a.zone on an- average, and for the
S grooves d such movement, is ELIW.:,L}S toward
R lha delivery end.

I - Since this opemtmn iIseon- |-
o z0

tmually repeated, the entire contents of- the"
~mill-are grad uaily fed forward, while at the
- same tlme its eommnmtmn profrresses and
. the parts are su bjected to the most intimate.
- commingling. Asstated above, this feed may |
“be SDHlBtht retarded by the melmed grooves
A further regulation is effected by the.
~ removable bars or plugs e, deseribed above.
- I'he fewer inclined grooves there are in ac-.
tion the less will be the

; l‘evol ution,

" CBI‘I}S

clined

1.

The prmelple undel lymﬂ' the present R
:*_mventmn ‘however, enables' me to provide a

mill Whlcll can be dda,pta,ble for Targe or for - :

grooves incombination with inelined grooves,

8. In a frl*ist-mlll a, dlum, prowded on 1ts

ﬁmtermr pemphery Wlth a series 'of inelined
| groovesincombination withre movable blocks

'-01* bars, &1‘1‘&110&61 to be secured in the sald'
fwrooves o .

4. In a ball- mlll, a drum pmwded on 11;3
interior periphery with 111011116(1 grooves for
__feedlng the material forward, in combination

with grooves inclinedinan opposne dlrechon ;

-:_for retardmg the feed.

In testimony whereof T affi
in presem,e of two witnesses.

FRIT! IIUN DESHAGEN

WNltnesses. - :
- CHARLES LE SIMPLF
CARL SCI—IMITT |

‘small industries and put-it into the powerof
‘the operator to 1*errulate them in a simple and
inexpensive manner with reference to the;_;_ﬁ_'-' -
',fquantlty and the fineness of the produet.. |
~What I claim, and desire to secure by Let |
-{ters Patent of the United States, is— =~ .
- Lo In a ball-mill, a drum, provided on its
" mtel ior periphery w1th a series of zones of in-
grooves. or ehannels Ior feedmg the o
'mst m&terla] BRI : -
2. In a grist- mlll ‘a. dr'um, prowded on its
mtermr perlphery w1t11 & series of annular

40 o

‘arranged within and comm umcatmf‘r mth the |
mmulat' orooves.
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