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UNITED STATES
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PATENT OFFICE.
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CENTRIFUGAL MAGHINE.
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Application filed September 3, 1903, Serial No 171,777,

(No model,)

Yo all whom it may concermn:

Be it known that we, MAX GUTINER, re-
bldl]]g and having my posb -0

RILHARD BAEGER, re'%ldmﬂ' and having my
post-office address at Ehrenberg, near Alten-
burg, Germany, subjects of the German Em-
peror, have invented a certain new and use-

ful Centrifugal Mdchme of Whlch the follow-'

ing is a qpeelﬁc&mon

| This invention relates.to an apparatus of
- such art as clearly deseribed in our Patent

No. 730,114, its objeet being to separate liq-
uids from solid matter; and it more particu-
larly relates both to the special arrangement
of the plates serving for secooping out the lig-

filtering the cla,l ified llquld leavmﬂ' the sepa-
rator. |

In the accompanying drawmgs Figure 1 is
a vertical longitudinal section of the appara-
tus, while Fig. 2 represents & plan view and
partial transverse section thereof.
shows a vertical longitudinal section of the
apparatus with a modlﬁcatlon of the ﬁltermﬂ'

~apparatus arranged thereon.
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Round the wruod;l shaft 1, Journauled in
any suitable known manner, revolves a series
of plapetary centrifugal baskets 2, of non-
perforated sheet metal. These baskets are
preferably conical, with the narrow parts up-
ward, while the broader lower part is divided
by a horlzonta,l circular disk 3 from the up-
per part, so that the lower annular chamber
4 is in communication with the upper space
by means of an aperture 5 running along the
conical wall. The space above the dixk 3 is
divided by scoop-plates 6 into a number of
radial chambers. The edges of the various
scoop plates 6 directed toward the interior of
the basket engage under the inside edges of
the cireulardisks 3and at the top bear against
the upwardly-bent rim 7 of the cover-ring.

- From a separating-drum 8, arranged conceun-

453

50

trically to shaft 1, a feed-pipe 9 leads into

cach of the baskets and opens at its lower
end into the annular hollow space 4 of said
baskets. The parts 8 and 9 take part in the
rotary movement of the shaft 1, and the bas-
kets 2 revolve round the pipes 9.

fice addmss at
Limbacherstrasse 4:1 Chemnitz, Saxony, and

Fig. 31 visible.

1 receiving-pan or eatching-plate 10is arranged
1nside each basket.
a trough-shaped form and is rigidly fixed to

ThlS pan has generally

the revolving disk 12, F‘
horizontal edge 11, Fl

. 1, by means of its
2 and projects with

its downwmdlv lenﬂ'rhened part 13 through

an aperture 14 in led rotary disk 12. One
edge 15 of the pan 10 is vertical, and there-
fore parallel, to the drum-shaft 1. = In Fig. 2

four baskets are shown separately, so that the
pans are clearly seen, a showing a basket and
pan complete in plan view. In b the pan is
removed; butthe basket is completely shown,
the opening 14 in the revolving disk 12 being
visible, with the extension 13 of the pan pro-
jecting through it. At ¢ only the pan 10 18
shown, the basket being completely removed.
The mode of fixing the pan on the rotary disk

| by means of the riveted or screwed edge 11 1is

clearly shown. Finally, in d the basket 2
and the pan 10 are shown in horizontal sec-
tion, so that the scoop-plates 6 are clearly
The latter, Figs. 1, 2, are provided
below with an aperture 80, respectively, thus
setting up communication bebween the scoop-

chambers.

The separating-baskets are so mounted on
ball-bearings 17 in the disk 12 and cover-
plate 16 that they can perform a planetary
motion as free from friction as possible..

At the upper revolving disk 16 of each of

‘the four baskets funn‘el-like discharges 18 are

arranged as seen in Fig. 1, but-also at b in
Fig. 2. - These funnels extend toward the an-

nular filter-cloth 44.© By means of the latter
- communication between the baskets and the

reeeptdele 59, fixed firmly to the machine-
frame, 18 ebtabllshed which receptacle is
closed above by the hox_lzonta,l cover 19 and
at, the sides by the cylindrical plate 20 and
terminates at the bottomin an inc¢lined plane,
with its highest point at 21, Fig. 1, sloping
off all round to the lowest pomb where the
discharge - pipe 22 is situated. The liquid
thrown out of the funnel 18 is theretore

forced through the filter-cloth 44 by centrifu-

gal force, passes into receptacle 99, and 18 dis-

cha,rﬂ‘ed thwuﬂ'h pipe 22. -
Wmle the movement of the appa,ratus or

parts firmly fixed on the main shaft 1 1s ef-

In addition to the pipe 9 a peculiar-shaped | fected in the manner already known—rviz.,
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friction wheel or disk 26.

L

by a belt 1'u11ning upon a pulley 23—the plan-

etary movement of the baskets 2 is accom-

plished by the following mechanism: To the |

lower edge of pulley 23 a leather or like ring
24 18 attached, which works in conjunection
with the friction-cone 25, also composed of
leather or like disks, and the hemispherical
The latter is
adapted to rotate round the axle 30 of a le-

ver 20, and a spring 28§, arranged in the same

axial direction, presses the disk 26 against
both the ring 24 and cone 25. The lever 29
can be rotated round center 30 into other po-
sitions, so that the ratio of transmission be-

tween the cone 25 and ring 24 can be varied.

The toothed wheel 32, mounted on the ver-
tical shaft 31 of the cone 25, meshes with the
spur-wheel 33, Fig. 1. Rigidly connected
with the latter is the worm 34, (see also Fig.
2,) meshing with the two worm-wheels 35.
These wheels are again rigidly counected on
a common shaft with worm-wheels 36, Fig. 2,
which on their part mesh with the worm-
wheels 37. As these latter, with the spur-
wheels 38, Fig. 2, are mounted on a common
shaft and wheels 38 engage racks or spur-
gears 39, arranged on the baskets 2, it will be
seen that the rotary motion of pulley 23 is
transmitted at the speed desired to the bas-
kets by means of the adjustable friction-gear-

ing 24 26 25. The annular filter-cloth 44,
adapted to separate the few solid parts which

should still exist in the beer-wort or other
liquid passingoutat the top of the baskets,can
either begiven the same speed round the main
shaft as the baskets or aslowerorfasterspeed,
as desired. On throwing out the beer-wort it
is preferable to give the filter-cloth a substan-
tially slower rotation round the main shaft,
S0 as to prevent frothing as much as possible.
For this purpose the main shaft 1 is carried
upward to the bearing 46 and is provided with
the driving-wheel 47 at the top, which trans-
mits the motion of the main shaft to disk 48
on shatt49. Thelatter iscarriedin the bear-
ings 50 51 and transmits its rotary motion by
means of gear-wheel 52 to gear-wheel 53 on
shaft 54, also carried by the bearings 50 51.
By means of toothed wheel 55 on said shaft
o4 the rack 56 is rotated, said rack being
seated on ring 57 and firmly connected with
the neck-shaped portion of the cover 45. To
the latter the interchangeable filtering-cloth
44 is attached. By giving the gear-wheels 47
438 52 53, which are preferably friction-wheels,
suitable proportions the cover 45, with the
filter-cloth, can be rotated at a certain speed,
according tothe revolutionsof the main shaft,
and slower than the baskets.

Directly below the baskets on the rigid ma-

chine-frame asprinkling vat or tun 60, for the

reception of the malt residuum thrown out of
the baskets, is situated. This vat 60 is pro-
vided with a stirring apparatus 61. The malt
restduum thrown from the baskets into the
vat 1s then lixiviated with hot water intro-

duced through conduit 62 and nozzle 63 and |
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suitably treated by the blades of the stirring
apparatus. |

The rotation of the stirring apparatus 61
and the blade-shafts 67 is preferably effected

from the main shaft 1, as follows: The part

12, rotating with the main shaft, is rigidly
connected with the worm 68, which transmits
its movement Lo the worm - wheel 69 and

through the bevel-gears 70 and 71 toshaft 72,

gear-wheel 73, and rack 74, This rack is rig-
idly ¢onnected with the arms 75 of the stir-
ring apparatus, and the latter therefore ro-
tates slowly round the main shaft by the ro-
tation of the wheel 73, and wheels 76 of the
blade-shafts 67 rotate on the fixed rack 77,
thus effecting the rotation of the blades, and
consequently stirring of the husks.

The working of the above-described ma-
chine is as follows: The raw material to be
separated—for instance, brewers’ mash—is
conducted through conduits 27 79 into the
separating-drum 8 by suitable operation of
the three- way cock 40 and then further

through the pipes 9 into the annular spaces

4 of the separating-baskets 2. While the
apparatus now rotates rapidly round the
main shaft 1, the lever 29 is so manipulated
that the baskets 2 have not yet commenced
the movement sround their own axes. The
mash introduced at 4 into the four baskets

under the influence of centrifugal force ac-
cumulatesat the zone of each basket farthest

from the shaft 1. In basket d, Fig. 2, this
mass is indicated by dotted lines. According
to hydrostatic laws the liquid will acquire
a cylindrical surface the vertical axis of
which is in shaft 1. When the liquid has
risen so much in the separate baskets, as
indicated at d, Fig. 4, it will commence to
overflow at the edge 7, Fig. 1, and penetrates
the circular filter-cloth 44. At this moment
the planetary motion is applied to the bas-
kets by operating-lever29. Iun the meantime
the operation progresses. TUnder the influ-
ence of centrifugal force the heavy ingredi-
ents of the mash--that is, the husks, starch,
flour, and the like—settle down on the cir-
cumference of the baskets—that is, on the
radial scoop-plates 6—and are pressed against
the latter. Thereby the liquid separated
from thesolid parts inay escapeintotheneigh-
boring ehamber through the openings 80 of
the scoop-plates 6, Fig. 1, and join the lig-
uid clarifying therein. Fresh mash is con-
tinuallyintroducedintothechambersthrough
pipes 9 and the annular apertures 5, while
the clarified wort passes through filter-cloth
44 in a continuous stream into space 59. As
most of the solid substances—particularly
the husks—are retained in the baskets and
only those solid parts which, like albumen,
possess the sawme specific weight as the wort
remain in the latter—that is to say, are passed
with it against the filter-cloth 44—it results
that only a proportionally small quantity of
solid matter will reach the filtration, and a
choking of the filter-cloth within reasonable
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time need pot be feared. As the rotation

of the separating - baskets 2 progresses the

- husksthrown out are gradually passed round

10
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and approach the lower edge 15 of the pans
10 and on account of the centrifugal force
finally slide down the plates 6, Fig.

the pans and thence into the vat. Owing to

the flowing of fresh substance into the scoop-

chambers,a certain agitation orcurrent is pro-
duced in the substance already subjected to
the separating process.
ever, removed by the undivided space 4, ran-

ning round the inner circumference of the

baskets. This space 4 18 in communication
with the chambers by the apertures 5. Con-
sequently the substances introduced into this
circularchamber through supply-pipes 9 are
divided or conveyed into the separate cham-
bersthrough the apertures 5 withoutsubstan-
tially disturbing the liquid already in said
chambers.
the main wort is terminated the pump 64 1s

operated and the husks pumped through con-

duits 65 66 79 into the separating-drum 8 af-
ter suitably manipuloting the three-way cock

40 and from said drum passed through the

- tubes 9 into the spaces 4 of baskets 2, where-
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upon the throwing out of the husks is effected
in the same manner as the mash already de-
scribed.

To prevent excessive di

LTl

beer-wort from being forced at too great a

speed through said cloth, the wort-outlet pipe

58 should be formed as a siphon-pipe,asshown
in Fig. 1. This pipe 58 is firmly connected
at its lower end with the disecharge-pipe 22 of
the receptacle 59 and in proportion causes a
corresponding counter-pressure in said recep-
tacle. In this manner an intense frothing of
the wort through .reduction of pressure can
be prevented in the simplest manner. -8
The construction of the filtering a,ppamtus
.:eranged on the separator, as sho_wn in Fig. 3,
differs from that re.presented in Fig. 1, inas-

much as the elarified liquid leaving the basket

and stillcontaining soilingsis pressed through
the annular filtering-cloth 44 from without
inward in a dlrecmon opposite to that of the

centrifugal force,the soilings collecting on the

exterior surface of the ﬁlterm g-cloth thereby
being continually removed by the centrifugal
force. As shown in Fig. 3, the reeeptacle 31
is closed above by the annular partition 34
at the exterior side by the fixed annular par-
tition and at the inner side by means of fil-
tering-cloth 44. This receptacle 81 is con-
nected to the separating-baskets 2 or with
thelr scoop-chambers by means of the annu-
lar passage 83. Therotation of thereceptacle
81 and the filtering-cloth 44 may be attained |
in the same way as with the filtering-cloth |
44 in Kig. 1, above described. For this par-

the rack 56 by means of the gear-wheels 47,
48,52, 53, and 55, said rack 56 being seated
on the ring 57 and

| part 49.
2, 1nto

This defect is, how-

As soon as the throwing out of -

erence of pressure )
insidethe filter-cloth 44, and consequently the

3

The latter by means of arms 85 is
connected to the annular receptacle 81. The
clarified liguid expelied from the baskets 7
Fig. 3, passes through the annular passage
83 and gets into the revolving receptacle 81,
where 1t 1s pressed against the wall of the lat-
ter under the influence of centrifugal force
produced by its rotation. Asthe liquid can-
not escape from the receptacle 81 above, the
latter soon will be completely filled up by the
liquid continuously separated from the bas-
kets. According as thissupply of liquid con-
tinues it is forced through the filtering-cloth
44 from without inward. During such op-
eration the liquid passes the ﬁltermg-cloth in

> 7©
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a direction contrary to that of the centrifugal-

force, so that it arrives in the chamber 86

only With a moderate speed, the liquid leav-
‘ing back such fine matter as may be still con-

tained therein on the exterior circumference
of thefiltering-cloth. Consequently by means

of the cenbmfucral force a counter-pressure is:

produced in the chamber 86, which prevents
a frothing of the clarified liquid, as such, for
instance, would be the case with beer-worts,
and presses the liquid against the inner sur-

face of the filtering-cloth 44 till it gets into

the ehamber 59 over the top annular parti-
tion 34 of the receptacle 81. From here the

liquidis conducted away throughnozzle22and
condnit 53. The soilings 5ett11ng down upon

the outer surface of the filter-cloth 44 are con-
tinuously removed from it by the centrifugal
force and thrown against the solid partition
82, so that even after long nse said cloth re-

| mains completely clean.

Having now fully deseribed our 1nvent10n
WO declare that what we claim 18—
1. In a centrifugal separator for continu-

Qo

95

100

105

ally separating mixed liquid and solid con- -

stituents the combination with a plurality of

separating-basketsrevoluble togetheraround
a common axis, and each basket being also

| revoluble around its own axis, of scoop-plates

arranged within each separating-basket and
forming chambers or spaces therein, said bas-
kets being provided with apertures atihe foot
of the scoop - plates connecting the scoop-

chambers of the separatving-baskets respec-.

tively, substantially as.described.

2. In a centrifugal separator for continu-
ally separating xmxed liguid and solid con-
stituents the combination with .a plurality of
separating-baskets revoluble togetheraround

a common axis, and each basket being also

revoluble around its own axis, of scoop-plates

‘arranged within each separating-basket fixed
"t0 the inner circumference thereof and form-

ing chambers or spaces:therein sald baskets

| bemg provided with apertures at the foot of

the scoop-plates connecting the scoop-cham-
‘bers of the separating- baskets respeetwelj :

: subst.antlally as described.
pose the main ghaft 1 transmits its motion to |

3. In a centrifugal separator for continu-
“ally separating: mixed liquid and solid con-
‘stituents the combination with a plurality of

11O
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fixed to the neck- shaped i sepa,ra,t,mw-basketb revoluble togetheraround
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a common axis, and each basket being also
reveluble around its own axis, of scoop-plates
radially arranged within each separating-bas-
ket and forming ehambers or spaces therein,
sald baskets being provided with apertures at
the foot of the scoop-plates connecting the
scoop-chambers of the separating-baskets re-
spectively, substantially as deseribed.

4. In a centrifugal separator for continu-

ally separating mixed liquid and solid con-
stituents the combination with a plurality of
separating-basketsrevoluble togetheraround
a common axis, of scoop-plates arranged with-
in each separating-basket and forming cham-
bers or spaces therein, said baskets being pro-
vided with apertures at the foot of the scoop-
plates and a filter-clothrevolublearoundsaid
axis for filtering the eclarified ligquid dis-

charged from the separating -baskets, sub-

stantially as described. o
5. In a centrifugal separator for continu-

~ally separating mixed liquid and solid con-

25
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stituents the combination with a plurality of
separating-basketsrevolubletogetheraround
a common axis, of scoop-platesarranged with-
in each separating-basket and forming cham-
bers or spaces therein, said baskets being pro-
vided with apertures at the foot of the scoop-
plates and a filter-cloth revoluble around said
axis for filtering the clarified liquid dis-

charged from the separating - baskets with

means for changing the speed of rotation of
sald filter-cloth, substantially as described.
6. In a centrifugal separator for continu-
ally separating mixed liquid and solid con-
stituents the combination with a plurality of
separating-basketsrevoluble together around
a common axis, and each basket being also
revoluble around its own axis, of secoop-plates
arranged within each separating-basket and
forming chambers or spaces therein, said bas-
kets being provided with apertures at the foot
of the scoop-plates and a filter-cloth revolu-
ble around said axis with means for changing
the speed of rotation of said filter-cloth, a

closed receptacle for receiving the liguid dis- -

charged from the separating-baskets concen-

trically arranged around said axis, said recep- -

taclehavingasloping bottom,and a discharge-
pipe connected to said sloping bottom, sub-
stantially as described and for the purpose set
forth. |

7. In a centrifugal separator for continu-
ally separating mixed liquid and solid con-
stituents the combination with a plurality of
separating-baskets revoluble togetheraround
a common axis, and each basket being also
revoluble around its own axis, of scoop-plates
arranged within each separating-basket and
forming chambers or spaces therein, said bas-
kets being provided with apertures at the foot
of the scoon-plates and a filter-cloth revolu-
ble around said axis with means for changing
the speed of rotation of said filter-cloth, and
a closed receptacle for receiving the liquid dis-
charged from the separating-baskets concen-

o |
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taclehaving a slopingbottom and a discharge-
pipe connected to said sloping bottom consist-
ingof asiphon-pipe substantially as described
and for the purpose set forth. |

3. In a centrifugal separator for continu-
ally separating mixed liquid and solid con-
stituents the ecombination with a plurality of
separating-baskets revoluble togetheraround
a common axis, and each basket being also
revoluble around its own axis, of scoop-plates
arranged within each separating-basket and
forming chambers or spaces therein, said bas-
ketsbeing provided with apertures atthe foot;

of the scoop-plates and a stirring apparatus

arranged directly under the separating-bas-

kets for reception of the husks discharged

from the latter, substantially as described.
9. In a centrifugal separator for continu-
ally separating mixed liquid and solid con-
stituents the combination with a plarality of
separating-baskets revoluble togetheraround
a common axis, and each basket being also
revoluble around its own axis, of seoop-plates
arranged within each separating-basket and
forming chambers orspaces therein, said bas-

kets being provided with aperturesatthe foot
of the scoop-plates and a filter-cloth revolu--

ble around said axis with means for changing
the speed of rotation of said filter-cloth, a
closed receptacle for receiving the liguid dis-
charged from the separating-baskets concen-
trically arranged around said axis, said recep-
taclehavingasloping bottom,and a discharge-
pipe connected to said sloping bottom and a
stirring apparatus arranged directly under
the separating-baskets for reception of the

70
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husks discharged from the latter with means

for rotating said stirring apparatus from said
common axis, substantially asand for the pur-
pose set forth.

10. In a centrifugal separator for continu-
ally separating mixed liquid and solid con-
stituents the combination with a plurality of
separating-baskets revoluble together around
a common axis, and each basket being also
revoluble around its own axis, of scoop-plates
arranged within each separating-basket and
forming chambers or spaces therein, said bas-
kets being provided with apertures at the
foot of the scoop-plates and a stirring appa-
ratus arranged directly under the separating-
baskets for reception of the husks discharged
from the latter with means for continuously
transporting sald husks from the stirring ap-
paratus into the separating-baskets, substan-
tially as and for the purpose set forth.

11. In a centrifugal separator for continu-
ally separating mixed liquid and solid con-
stituents the combination with a plarality of
separating-baskets revoluble togetheraround
a common axis, and each basket being also
revoluble around its own axis, of scoop-plates
arranged within each separating-basket and
forming chambers or spaces therein, said bas-
kets being provided with apertures at the
foot of the scoop-plates and a stirring appa-

trically arranged around said axis, said recep- | ratus arranged directly under the separating-
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around the Vertlcal maln shaftof the centrif-
ngal separator, distributing-pipes leading to
said separating-baskets, of a pump, a pipe
connecting said pump with theinterior of said

stirfing apparatus and conduits for connect-

10

20

ing the pump with said distributing-dram,

substantmlly as and for the purpose set forth.
12. In a centrifugal separator for continu-
ally separating mlx:ed liquid. and solid con-

“gstituents the combination with a plurality of

separating-basketsrevoluble togetheraround
a common axis, and each baskeb being also
revoluble around its own axis, of scoop-plates
arranged within each sepamtlun‘-baskeb and
forming chambers or spaces therein, said bas-
kets bemg provided with apertures at the

foot of the scoop-plates, an annularspace rev-

oluble around the vertical main shaft of the
centrifugal separator shut off at its top and
exterior side and communicating at its lower
end with said separating- bdskets, a filter-
cloth arranged concentrically to the said main
shaft and formmﬂ' the inner partition of said
annular space, a closed receptacle for receiv-
ing the ligquid discharged from said separat-
ing-baskets through smd filter-cloth, said re-

: ceptacle having a sloping bottom and a dis-

30

charge-pipe conneeted to said sloping bottom,
substantially as and for the parpose set forbh_
13. In a centrifugal separator for continu-

end with said separating-baskets, a

stituents the combination with a plurality of
separating-baskets revoluble togetheraround
a common axis, and each basket being also
revoluble around its own axis, of scoop-plates
arranged within each separating-basket and
forming chambers or spaces therein, said bas-
kets being provided with apertures at the
foot of thescoop-plates, anannular space rev-
oluble around the vertical main shaft of the
centrifugal separator shut off at its top and
exterior q1de and communicating at its lower
ilter-
cloth arranged concentrically tothe S&ld main
shaft and forming the inner partition of said
annular space, a closed receptacle for receiv-
ing the liquid discharged from said separat-
ing-baskets through said filter-cioth, said re-
ceptacle having a sloping bottom and a dis-
charge-pipe connected to said sloping bottom

and a stirring apparatus arranged directly

under said separating-baskets with mheans for
contlnunously transporting the husks from the

| stirring apparatus into sald separating-bas-

kets, subsmnblally as and for the purpose set
forth.

MAX GUTTNER.
RICHARD BALGER.

Witnesses: |
MORRIS LIPMAN,
- K. C. MEYER.

baskpts for reception of the husks dlscharged | ally separating mixed liquid and sohd con-
from the latter, adlsbmbutmg drum arranged

35

40

45

50




	Drawings
	Front Page
	Specification
	Claims

