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UNITED STATES PATENT OFFICEK.

FOHAN SIGISMUND FASTING, OF COPENHAGEN, DENMARK, ASSIGNOR TO ALEXANDER
FOSS AND PAUL LARSEN, OF COPENHAGEN, DENMARE, DOING BUSINESS UNDER
THE FIRM-NAME AND STYLE OF F. L. SMIDTH & CO., COPARLNERS.

GRINDING AND SIFTING APPARATUS,

964,629. -

Specification of Letters Patent.

Patented July 19, 1910.

Application filed November 13, 1907, Serial No. 401,936,

To all whom it may concern: _
Be it known that I, Jomaw Sieismuxp
Fasming, a subject of the King of Denmark,

“and a resident of No. 3 Solvej, in the city of

Copenhagen and XKingdom of Denmark,
have made certain new and useful Improve-
ments in Grinding and Sifting Apparatuses,
of which the following is a specification,
veference being had to the accompanying
drawings, forming a part hereof. =

The object of this invention is to provide
an apparatus for grinding and sifting in
which varidus substances may be reduced in
fineness in a inost economical and effective
manner. ’

The improvements relate particularly to

the relative disposition of the grinding and
sifting chambers and the communicating

- boxes or conduits between these chambers,

the aim of the present avrangement being
to effect the separation of the pulverized
matter from the-unground matter and to
return the unground matter for further
grinding in such a way as to increase the

5- efficiency of operation in such machines.

Moreover, the improvements comprise means
for conserving the sieves and for treating
material, the elements of which are very ir-
regular in size. :
In the accompanying drawings several
different embodiments of the invention are
shown for purﬁbsc‘s__ of illustration and-ex-
Eagh of these embodiments of
the invention fontains a ball grinding mill,
although it will be obvious, as the descrip-
tion proceeds, that other forms of grinding
apparatuses may be employed in practice.
In said deawings, Ifigure 1 1s’a view
partly in end clevation and partly in section
of one of the apparatuses, and, Fig. 2 is a
view partly in plan and partly in section
of the same apparatus. Iigs. 3 and 4 are

*viewssimilar to Fig. 2, of other apparatuses.

50

Fig. 5 1s a view similar to Fig. 1 and Fig. 6
a view similar to Fig. 2 of another appa-
ratus.  Tig. 7 is a view similar to Fig. 1
and' Wig.: 8is a view similar to Fig. 2 of still
another apparatus, and, Fig. 9 is a view
similar to. Ifig. 1 and Fig. 10 a view simi-
lar to Fig. "2 of still another apparatus.
TFigs. 11 and 12 are views In transverse and
longitudinal section showing a form of the
apparatus similar to that shown in Figs.
1 and 2, but with grinding bodies in the

N

grinding cylinder and with the outside cas- 55

mg in position,

Referring first to Figs. 1 and 2, the grind-
ing chamber 1 is preferably cylindrical in
form such as the grinding drum in a ball
mill. This grinding drum is mounted to ro-
tate upon a shaft 5 which preferably extends
through the center thereof and is journaled
in bearings 7 and 8 and provided with a
driving pulley 6. There are means at one
end of the grmding drum such as a hopper
5 and a feed worm 4 for introducing mate-
rial to be ground into the drum, and means
such as perforations 2 in the other end of the
drum for discharging the ground material
which is of a sufficient fineness to pass 7
through these perforations into the delivery
outlet. The sifting element, in accordance
with the present invention, is revoluble
about the grinding element and comprises
one or more chambers mounted beside the
grinding element and provided with means
{0 receive grouifd material and to return to
the grinding element such ground material
as i too large to pass through the sieves. In
Figs. 1 and 2 there are two such sifting
chambers which are cylindrical in shape and
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-which are formed by sieves 9 which form

the periphery of said chambers and are
mounted in suitable head pieces thus consti-
tuting what may be referred to as sifting 85
drums. These sifting drums are shown as -
rigidly connected with the grinding drum
and, mounted beside the grinding drum as
they are, one on one side and the other on
the other side so that a symmetrical and well
balanced apparatus is provided, they are re-
volved about the grinding drum as the latter
rotatés upon its axis. At each end of the
grinding drum are chambers and conduits
10 and 11. The chambers and conduits 11
receive and collect the ground material dis-
charged from the perforations 2 in the rear
end of the grinding drum and deliver the-
same into the ends of the sifting drums re-
spectively, while the chambers and conduits
10 receive and collect the unsifted material
from the sifting drums 9 and return the
same into the forward end of the grinding
drum. These chambers and conduits are
preferably cast integral with the heads of
the sifting drums and preferably constitute
the means Jor securing the sifting drums
to the grinding drums. As the apparatus
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is rotated and the material is introduced
into the forward end of the grinding drum,
it will be obvious that the piling up of the
material will advance the same to the rear
end of the grinding drum where such ma-
terial as can pass through the perforations
2 will be discharged into the collecting and
dehveunv ch‘ambers and conduits 11. The
flow of ground material from the chambers
and conduits 11 will be first directed into
one of the sifting drums 9 and then into the
other drum ac;,ozdmg s the sifting drums
are brought, by the rotation of the appa-
ratus, underneath the grinding drum, The

unsﬁted material will be advanced from one
end of the §1f“f1ng drums to the other end by’

the piling up of the material and will be con-
tl'm,llly discharged through the chambers
and conduifs 10 back into “the forward end
of the grinding drum as the rotation pro-
ceeds, the outlets of the boxes 10 being
nearer the axis of the drum than are the
openings 2. Jt will be obvious that as raany
sifting drims may be employed as are desired
and ﬂmt the grinding drums and sifting
drums may bL of rmo’chet than cyhnchlc’ll
shape. In some cases, maoréover, 1t may be
prefemble to provide means for advancing
the material through the drums and not to
depend upon the plhng up of the material
for such advancement.

In Fig. 3 the openings 2 are placed about
midway hetween the ends of the grinding
drum 1 instead of at the réar end and the
sifting dryms 9 are shortened. Otherwise

_the construction is similar to that shewn in

Figs. 1 and 2, and the operation iz likewise
similar to the operation already described
and will readily be understood.

in Tlg 4 the arrangement is similar to
Fig. 3 except that the return from the sift-
ing drums to the grinding drnm is made at
the rear of the grinding drum. The oper-
ation, however, will be readily understood
and nced not be further spemﬁmll) re-
Aerred to.

In Figs. 5 and 6. the sifting (].ILHHS are
provided with an inner coarse sieve 92 and
an outer fine sieve 9°. The chambers and
conduits 11 deliver the ground material into
one end of the coarse sieve 92'and do not
communicate at all with the fine sieve. The
ground material is first sifted by the coarse
sieve and such as does not pass through the
coarse sieve is returned to the grmdlno

. drum through the chambers and conduits

10. Moreover, such material as does not pass

“throtugh the fine sieve is also returned to the
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grinding ‘drum through the chambers and
conduits 10. The '{ppamtus is in other re-
spects similar.to the apparatus illustrated in
Figs. 1 and 2. With this arrangement the
coarse siéve conserves the fine sieve and
renders the separation of thp fine material
effective. .

‘284,528

In Flgs 7 and 8 the sifting drums are
also provided with an inper cogrse sieve 9°
and an outer fine sieve 9, The inner coarse
sieve is preferably conical in shape and the

smaller end of said sieve is in communica- -

tion throygh a delivery chamber and con-
duit 19 Wlt the grinding drum about mid-
way between its ends at which point the dis-
charge openings 2 are arranged. The larger
end of the conical sieve 9* 1s 1n communica-
tion with the return chamber and conduit 10
which carries back to the grinding drum
such material as cannot pass through the
sieve 92, introducing such materizl into the
forward end of the grinding drum. The
finer sieve is p'referab%r cylindrical in shape
and communicates oniy with the chamber
and conduit 11 through which the material
which does nof pass through this sieve is
returned - to the rear end of the grinding
drum. With this arrangement the matenal
introduced into-the vrlndlng drum is more or
less disintegrated before it reaches the
outlet opemngs -2 through which it is
discharged into the chamber and con-
duit 12 and into the smaller end of the
sieve 92, There the material ig sifted, the
finer portions passing through the meshes
of the sieve 9* and on to the sieve 9", Th
residue from the sieve 9* is d1cchalged
through the larger end thereof into the
chambers and condnits 10 where it is col-

‘lected and returned to the grinding drum

at the forward end thereof and emmmnfrles
with the material whicl ig entering from “the,
hopper 8. The residue [eft in the sieve 95
gradually pagses back into the collecting
chambers.and conduits 11 and through these
chambers and conduits into the rear end of
the grinding drum. - From here it works
its way back through the grinding elements

-to the openings 2. It will thus be obvious

that a stream .of coarser material works its
way from the forward end of the grinding
dram to the openings 2 and a theam of ﬁnel
material from the rear end of the grinding
drum to the openings 2.

In Figs. 9 and 10 the grinding drum itself
ig prov 1(1ed with a cylindrical sieve 13 upon
which the material from the hopper 3 is
fed. TIn this way material, the elements
of which are very irregular in size, may be
effectwe]} treated, the Tar ger particles which
remain unground and do not pass through
the sieve 12 being gradually wor ked
through ‘the drum and dlscharged at the
rear end thereof into the chambers and cori-
duits 11 and thence throngh a discharge out-
let 14.. The material which passes through
the sieve 13 drops upon the outer shell 15
of the grinding drum, which is prefembly
conical, with its larger end communicating
with the chambers and conduits 10 at the
front end of the apparatus. From the cham-
bers and conduits 10 the material is dis-
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064,820

charged upon the fine sieves of the sifting
drums 9 and such material as remains un-
sifted passes from these drums into the
chambers and conduits 11 and is thence dis-
charged through the outlet 14. o

In Figs. 11 and 12 the position and the
movement of the sifted and unsifted mate-

. rial ave indicated clearly while grinding
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bodies 15 are shown in position in the grind-

ing cylinders ‘and the casing inclosing the

drum and sifters is shown at 15. .
It will be clear that many other embodi-

ments of the invention are possible and that |
many departures may be made from thecon-.

structions illustrated and -described herein
without avoiding the spirit of the inverition.

I claim as my invention:

i. In 2 grinding and sifting apparatus,
the combination of a grinding  chamber
mounted to rotate about a fixed axis, a sepa-
rate sifting chamber ‘eccentrically mounted
to revolve about_the axis of the grinding

“chamber and having its own axis without

the' periphery of the grinding chamber,
means to deliver ground material from the
grinding chamber into the sifting chamber,

and means to rotate the grinding chamber

and revolve the sifting chamber.

2..0n a grinding and sifting apparatus,
the combination of a grinding ~chamber
mounted to rotate about a fixed axis, a sepa-

- rate sifting chamber eccentrically mounted
to revolve about the axis of the grinding

chamber and having its own axis without the
periphery of the grinding chamber, means
to deliver ground material from the grind-
ing chamber into the sifting chamber, means
to-return unsifted material from the sifting
chamber to the grinding chamber, and means
to rotate the grinding chamber and revolve
the sifting chamber. ‘ :
8. In a grinding and sifting apparatus,
the combination of a rotatable grinding
drum, a collecting and delivery chamber to
receive material from the grinding drum, a
separate sifting drum into which said col-
lecting and delivery chamber delivers such
material, the sifting drum being mounted
eccentrically with respect to the axis of the
grinding drym and revoluble about the
grinding drum, and means to rotate the
grinding drum and revolve the sifting drum.
4. In a grinding and sifting apparatus,
the combination of a rotatable grinding

P

‘drum, a collecting and deliﬁery chamber to

receive material from the grinding drum, =
sifting ‘drum into which said chamber de-
livers such material, a collecting and return
chamber to return unsifted material from
the sifting drum to the grinding drum, the
sifting drum being mounted eccentrically

58
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‘with respect to the grinding drum and revo-

luble about the grinding drum, and meansto
rotate the grinding drum and revolve the
sifting drum.

65

5. a grinding and sifting apparatus,

the combination of a rotatable grinding

drum mounted to rotate about a fixed axis ‘

and a separate sifting drum mounted eccen-
trically with respect to the grinding drum,

i said sifting drum being revoluble about the

grinding drum; means to deliver ground ma-
terial from one end of the grinding drum
into one end of the sifting drum, means to
return unsifted material from the other end
of the sifting drum into the other end of the
grinding drum, and means to rotate the
grinding drum and revolve the sifting drum.

70
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6. Ina grinding and sifting apparatus, the -

~combination of a rotatable grinding drum

and & sifting drum side by side and secured
together so that as the grinding drumn ro-
tates the sifting"drum is revolved about the
same, a collecting and delivery chamber at

one end of the grinding drum to deliver

ground material to the sifting drum, a col-
lecting and return chamber at the other end
of the grinding drum to return unsifted ma-
terial from the sifting drum to the grinding
drum and means to rotate the grinding drum
and revolve the sifting drum.

7. In a grinding and sifting apparatus,
the combination of a grinding drum mount-
ed to rotate about a fixed axis, a supporting
shaft therefor, a sifting drum rotatable
about said shaft and mounted eccentrically
with respect to the grinding drum, means to
deliver ground material from the grinding

drum to the sifting drum at one side, means

to return unsifted material from the sifting
drum to the grinding drum on the other side
and means to rotate said shaft.

This specification signed and witnessed this

26th day of October, A. D., 1907.
- JOHAN SIGISMUND FASTING.
Signed in the presence of—
P. Horman Baus,
Er~rsr Bourazro.
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