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To all whom it may concerm: . _
Be it known that I, FrR1TZ HUNDESHAGEN,
g, citizen of Saxony-Weimar, residing at Miil-

heim-on-the-Rhine, Germany, have invented -

5 cortain new and useful Improvements in Ball
Grinding-Mills; and Ido hereby declare the
following to be a full, clear,and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to

1o make and use the same. |

This invention relates to ball-and-drum

mills for grinding grain and other material;
- and the object of the same 1s to provide such
mills with means for gradually feeding the
i grist material forward and to insure the
proper degree of fineness and uniformity for
the resultant meal, the flour, or the powder
as the same emerges from the discharge-ori-
fice. | |
In my application, Serial No. 71,033, filed
concurrently herewith; I'have described a ball
grinding-mill in which the grist material 18
~gradually fed forward by means of a series of
forwardly-inclined grooves, preferably com-
2¢ municating with vertical annular grooves,
said forward feeding being effected nnder the
influence of the rotating movement of the
drum. Moreover, in my application, Serial
No. 71,034, filed concurrently herewith, I have
y deseribed a ball-and-drum mill in which such
forward feeding is primarily effected by tum-
bling devices, which raise the grist material
above the level of the contents of the milland
then drop the same back into the drum, said
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35
an air-blast, whichnot only thus feedsthe ma-
terial forward, but assorts the same, so that
the finer particles are fed forward faster than
the heavier particles. Secondarily, theabove
arrangement may, aceording to the sald ap-
plication, be used in conjunction with for-
wardly-feeding inclined grooves and also with
retarding oppositely-inclined grooves in the
inner periphery of the drum. By the proper
selection of such grooves and tumbling de-
vices and the regulation of the blast the
. amount of the feed can be accurately con-
trolled, so that no particles of the grist will
reach the discharge-orifice of the mill until
80 they have acquired the necessary degree of
fineness. | |
The above construction will operate ver

45

tumbling devices acting in conjunction with

effectively when the velocity of rotation of
the mill-drum is not too great. Ior greater
velocities of rotation the grist material and 55
the grinding-balls will be thrown to one side
of the drum and accumulate there to such a
height that the inclined feeding-grooves will
not. rise above the level of the contents of |
the drum until they reach almost the top of 6o
the drum. The consequence of this will be
that the grist material contained in the for-
wardly feeding and inclined grooves,with the
retarding-grooves, will not be fed forward in
said grooves but be dropped back into the 63
drum in the form of a spray. 7The effect
of these grooves will therefore be mullified,
particularly where any air-blast is carried
through the drum. In order to obviate this
objection for rapidly-revolving mills, I shape 7o
these inclined grooves in the form of pockets
having a constricted throat or outlet into the
drum. o - :
Further features of my invention will be
set forth hereinbelow and pointed out in the 75
claims. . | | |
In the drawings forming part of thisspeci-
fication, Figure 1 represents a vertical lon-
gitudinal central section of a ball-and-drum
mill embodying myinvention; Fig. 2, a trans-
verse section; on an enlarged scale, on line 2 2
of Fig. 1.
Referring to the drawings, it will be noted
that the drum A of the grist-mill therein
shown is provided on its inner periphery with 85
pocket-like channels or grooves a,which chan-
nels communicate with the constricted open-
ings or throats o', leading into the interior of
the drum A. It will be further noted that
these throats a’ are preferably inclined with
reference to the radii of the drum, or, in other
words, they are inclined away from the radit
of the drums in the direction of the rotation
of thesaid drum. (Indicated by the arrowin
Fig.2.) Thepurpose of thiswill be explained
lateron. These pocket-like grooves a may be
formed in ea®h zone of the grinding-bed b
where the same is formed in a single piece,
or these grooves may be formed between the
sections of asectionalzone, asshownin Kig. 2, 106
In operation when the drum rotates in the
direction of the arrow, Fig. 2, the grinding-
ballg and the grist material will be thrown to
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| one side of the drum, so as to accumulate in
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- than the heavier particles.
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2

a high Semieircle or 5eﬂ'menta1 hea,pj rising |

near to the top of the drum. As the convey-
ing-grooves « emerge from the said heap, as
shown at ¢, Fig. 2 of the drawings, a portion

of the o'mst ma,teua,l contained therein is

dropped in the form of a spray back into the
drum, said spra,y passing through the con-
stricted throata'. - In case means fm produc-

ing an air-blast are used this spray is fed for-
ward to a certain extent, so that the lighter

particles are carried conmderably farther

The main bulk
of the grist material in the grooves remains

therein and passes forward until it about

reaches the point d, when it begins to slide
down the groove, owing to the incline. This

“1nchine is increased when the groove reaches

20

the point e, and, finally, when the groove ar-
rives at the pomt f the material therem has

been.completely fed forward into the annu-
. 1, of the drum,

lar vertical groove ¢, Fig:
which has been prekusly emptled by reason

~ of the gravity of the grist material the1 ein.
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The grooves a, with theu- throats o', hence
constltute a, eombmed feedmﬂ' or rebaldlnn‘
and tumbling device for the ﬂ'rlst materml

whereby the same 1S thoroufrhly mlxed

graded, and gradually fed forward, partlcu-
larly in the ease an air-blast is employed SO
that the ground material that emerges at the
diseharge-oriﬁee will have attained the de-
sired degree of fineness and will be uniform.
All this ha,s been carefully explained in my
aforesaid applications, Serial Nos. 71,033 and
71,034, and need not be entered mto in detail
here

By reason of the 111@1111@ of the throats o'
away from the radins and in the direction of

the rotation of the drum I secure the advan-

tage of retaining the greater amount of the
ﬂ'rlst material in the poeket&, including the
throat as will be clearly understood by ref-

erence to the drawings, noting particularly

the position of the pocket at the point d. -

'683,:%4%‘"

- Ido not clmm in this apphcatmn t.he feed-
mg-drum provided with forwardly-inclined

feeding-grooves, nor the rearwardly-inclined
retarding-grooves, either alone or in combi-
nation with eaeh otheror in combination with

vertical annular grooves, as shown, (although
these features have been shown a,nd described

herein,) for the reason that they form the

subject-matter of my aforesaid application,

Serial No.71,033; nordo I claim the combi-

nation of tumblmn‘ devices with an air-blast
tor feeding and sortmn‘ the grist material
either aloneorin combmatwn mth forwardly
or rearwardly feeding grooves, or with both;
since these have formed the sub]ect-ma,ttel
of my application Serial No. 71,034..

Wha,t I claim as my mventmn and desire

to secure by Lettera P@tent of the Umted_

States, is—
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1. In a grist- mﬂl a drum provided onitsin-

terior pem_phely W1t11 pockets and narrow

into the drum.

throatscomm umeatmwthel ewﬁh and leading

2. In a grist-mill a drum pmwded mth in-

| clined feedmﬂ' -pockets and narrow throats
| 'commumc&tmﬂ' therewith, and leadmn‘ into

‘rhe interior of the drun.

o

In a grist-mill, a drum prov 1ded onitsin-

termr penphery Wlt]l pockets having con-

stricted throats communicating Therewmh

leading into said drum, said thmaﬁrs bemn'-
_mclmed w1bh 1efelence to the ladu of the

drum.

throwing an air-blast through the drum.
In testlmony whereof I afﬁs: my signature

in. presence of two witnesses.
| FRITZ HUNDESHAGEN

W’ltnesses -
 CARI, SOHMITT |
CHARLES LEDIMPLE

. 4. In a ﬂ'ust rmll, aQ drum provided with a
series of pockets having constricted throats
communicating therewith and leading into

‘the drum, in combination with means for
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