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“Application filed May 12, 1890, Serial N{j—.351,3.77- - (No J::n::u:u?i}al,)i Patented in I'rance Jaﬁﬁa,rySO, 1388, No. 188,426; in Gernianjr o
July 14, 1888, No. 48,615 in Belgium Febrnary 11, 1889, No. 84,973: in England Yebruary 18, 1889, No, 2,837; in

aamr

Swi_ﬁzerland May 6, 1889,'1{0: 839, aﬁd n Aus’gria-jﬂungary September 17, 1889, ‘No. 6,969 and No, 47,415,

f

Be it known that I, CLEMENS VOX BECH-
TOLSHEIM, a subject of the Emperor of Ger-
many, residing at Stockholm, in the Kingdom
of Sweden, have invented a new and useiul

Improvement in Centrifugal Separators, (for

which I have obtained the following letters
Patent: France, January 30,1888, No. 185,420;

Germany, July 14, 1888, No. 48,619; Belgium,

February 11, 1889, No. 34,9733 England, IFeb-
ruary 18, 1889, No. 2,837; Switzerland, May 6,
1889, No. 839, and Austria-llungary Septem-
ber 17, 1889, Nos. 6,969 and 47.415,) of which
the following is a specification.

This invention relates to thatclass of cen-
trifugal sepamting—nmchiues"ﬁwhich are pro-
vided with imperforate bowls or drums in
which a compound liquid is separated into 1ts
constituent liquids of different densities,
which arrange themselves in concentric lay-
ors within the drum and can be separately
discharged. These machinesare used exten-
sively for separating full or whole milk 1nto
cream and skim-milk, and I will therefore de-
seribe my invention as applied to a centrif-
ugal creamer, although it is'applicable to the
separation of other compound liquids.

The object of my invention 1s to increase
the separating capacity of the howlor drum.
In the cylindrical wall or annular body of
milk which is formed in the bowl when the
latter is in rapid rotation the heavy parti-
oles of blue or skim milk are -driven out-

~wardly or away fromthe axis of rotation with

35

40

45

areat force and acecumulate nearest the pe-
ripheral wall of the drum, thereby crowding
ihe cream particles, which are specifically
lighter, toward the axis of rotation. In the
unseparated full milk the blue milk an d cream
are contained in the same proportion from
the periphery to the Inner surface of the an-
nalar body. As the separation begins, the
particles seek to separate and arrange them-
selves in concentric layers under the influ-
ence of the centrifugal force.

~ of heavy blue milk in the inner portion of the
annular body move outwardly and displace
the light particles of
outer portion of the annular body.

cream contained in the

The particles

outwardly-moving particles of blue milk and

‘are not only retarded in their inward move-

| ereaun particles move inwardly against the 5o

ment, but frequently driven back by the 1n- .

pact of the outwardly-moving. particles of
blue milk, whereby the separation is re-
{arded. My invention has the object to over-
come thisdifficulty, and thisobjectisattained

by dividing the milk in the bowlinto numer-
| ous thin layers, in each of which the heavy

particles move outwardly into the skim-milk
place and the light particles move inwardly

into the cream-space without interfering one
with the other, thereby effecting the separa-

‘tion in mugch less time and more completely
. than heretofore; and consequently inereasing
the separating capacity of a bowl of a given

size. | o
Tn the accompanying drawings, consisting

of three sheets, Figure 1 is a sectional eleva-
tion of the howl and connecting parts of a
centrifugal ereamer provided with my.im- -
provements in line y y, Fig. 3. Fig. 218 a top
plan view of the bowl with the cover re-

moved. Fig. 3 is a bottom plan view of the
cover of the bowl with the diaphragm partly

broken away. Fig. 4 is a horizontal section
in line « x, Fig. 1. TFig. & is a fragmentary

vertical section of the bowl on an enlarged
seale. Tig. 6is a diagram illustrating the
principle of my invention. Iig. 7 is a ver-
tical section showing a modified construction
of my improvement. Fig.81s a horizontal
section in line vy v, Fig. 6. . |
Like letters of reference refer to like parts

‘in the several figures.

*

A represents the spindle, and ¢ the bottom

of the bhowl, formed in one piece with the

spindle. | | o

13 represents the cylindrical perl pheral wall
of the howl, secured with its lower end in the
apturned flange of the bottom and provided

at its top with a flange b, which carries on its

side segmental ears ¢ and has a packing-ring
¢’ seated in its upper surtace. ]

D represents the upwardly-tapering cover
of the bowl, which rests withits bhottom flange

the { upon the packing-ring ¢/, and is secured to
These | the cylindrical body by a clamping-ring L.
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- provided with projections 2 which enter the
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The Iatter engages with
the bottom flange of the cover and with its
lower flange under the segmental ears of the
body. The coveris provided on its 1nner side
with skim-milk tubes or passages d, which
open with their lower ends near the periph-
eral wall of the bowl and have their upper
ends turned outwardly through the wall of
the cover, 50 as to discharge the skim-milk
Into the surrounding annular receptacle T,
which rests upon the casing F’, inclosing the
bowl. These discharge-tubes are inclined or
pitched in the direction in which the bowl
revolves; or, in other words, the lower or in-
let ends of thetubes are arranged in advance
of their upper or discharge ends, as clearly
indicated in Figs. 1 and 9, whereby the dis-

charge of the skim-milk is facilitated. The |
- cover D is provided at its upper end with g
20

contracted neck G, which is provided with a
cream-discharge groove orchannel g, through
which thecreamis delivered at the top of the
neck into the surrounding receptacle T1.

¢’ is an annular diaphragm secured within
the cover D between the inlets of the skim-

Irepresents thefull-milkrec optacle,secured

1ts upper flange over | latera] displacement.

i against the

to the cover of the cream-receptacle H and

provided with a feed-pipe ?, by which the full |

milk is conducted into the howl,
K represents a feed-cup, which rests upon

| two rings in-order

the bottom of the bowl and recejves the full
millt from the pipe 7. This cup has an in-
clined*or'upwardly-tapering side wall %, and
reaches with its bottom flange %" nearly to
the peripheral wall of the bowl, while its top
flange /* extends inwardly from the upper
end of the inclined side wall and is provided

‘the peripheral wall of .the bowl.
ward current of heavy liquid seeks the top of

with a central opening through which the
milk enters the cup.

L represents inclined division or partition
rings, resting one upon the other and filling

| separationis effected rapidly

the outer portion of the bowl! from the feed-
cup to the cover. These rings are arranged
in that portion of the bowl which is occupied
by the annular body of milk and divide this
body into mumerous thin ineclined layers,
Strata, or laminzge. Each of these inclined rings
1s preferably provided with a_marginal hori- |
zontal flange [ and aninner horizontal flange
l" to stiffen the edges. The rings are kept at
the proper distance from each other by spac- |
Ing-ribs 2 formeq, preferably, integral with
the rings by stamping or indenting the same.
The rings are held with their peripheral edges
away from the inner surface of the bhowl by
vertical ribs 7 on the cylindrieal body of the
latter. The division-rings are held in posi-
tion laterally with reference to each other by
a core N, consisting of radial plates or rings
n and a hollow cylindern’, to which the plates
are secured. The lowerends of the WIngs are

opening in the top flange of the teed-cup and |
center the core on the same. The outer edges

degrees will

of the wings fit within the openings in the |
rings, whereby the latter are held against |

—-_— .
- —rr.

e -

The top ring L’ is pro-
vided with a contracted neck 0, which is con-
nected by a horizontal portion o’ with the
beveled wall of the rin g. Thelatterrests with
this horizontal portion upon the upper ends
of the wings », which are provided with pro-
jections »® entering the neck and centering
the top ring on the core. The hollow cylinder
of the coreis open at both ends, and the feed-
pipe enters this eylinder, so that the millk
drops through the same in passing from the
feed-pipe to the teed-cup.

The full milk escapes from
over the inner edge of the
thereof. The annular
inclined annular sp

the feed-cup
central opening

aces between the division-

body of milk fills the

rings and extends outwardly beyond the rings

to the inner periphery of the bowl and in-

wardly beyond the rings to the cream-line

corresponding with the cream-discharge. In
cachinclinedlayerthe heavy particles of blue

| milk are driven by centrifugal force against
| the under side of the ring, confining the to

of the layer and follow the under side of the
ring downwardly to the wall of the bowl, while
the cream globules are displaced and lifted
upper side of the ring which con-
fines the lower side of the layer. A cream

globule has therefore to move but the short.

between
to get out of the current of
which is being driven toward
This out-

distance which existy horizontally

heavy particles

the inclined layer, while the inward current
of light liquid seeks the bottom of the layer,

lswhen the latter is inclined downwardly, as

shown in Figs. 1 and 5, and as these currents
do not interfere with each other the desired
and completely.

The downward movement of the heavy par-

‘ticles of skim-milk is assisted by gravity when

the plates are inclined downwardly and out-
wardly, as shown in Figs. 1 and 5. Direct up-

ward passages are formed between the outer

edges of the rings and the inner surface of
the bowl, through which the separated skim-
milk flows upwardly toward the skim-milk
discharge, thereby preventing the separated

skim-milk from being again commingled with

the unseparated milk or cream. The sepa-
rated cream particles move upwardly through
the cream-space on the inner sides of the
rings to the cream-discharge. - -
T'he angle or bevel of the rings may be va-
ried from that shown in the drawings; but it
has been found that an angle of about sixty
give the best results. The nuun-
ber of rings may be increased or reduced;
but it is found that rings whose beveled por-
tions are arranged at a distance of about one-
eighth of an inch from each other will give

excellent results.

The principle of my invention ig readily

understood by referring to the diagram TFig.

6, which represents
the annular

a separator-bowl in which
milk-space is divided into two
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~concentrie parts of equal thickness by a sheet-

R,

- wall of the bowl.

‘metal cylinder P, arranged midway in the

milk-space and concentrie with the peripheral
Assuming that the whole

~ or full milk enters at the lower edge of the

cylinder into the two annular spaces on the

-outer and innersides of the dividing-eylinder

P, the cream globules in the outer layer ac-
cumulate against the outer side of the cylin-

der P, while in the inner layer they acecumu-

late in the inner portion of the annular body

~of liquid. In each layer the cream globules

have to penetrate a layer of liquid only half
as deep as the layer would be in the absence
of the dividing-cylinder, and the separating

~capacity of the drum is thereby greatly in-

iy

pwr
o

3

i

60

g set forth. ey,

creased. Dy arranging the dividing-plates

obliquely, as represented in Fig. 1, the body

of milk is divided and proper inlets for the
full milk into each division and outlets for
the separated skim-milk and cream are pro-
vided for each layer or division in a very sim-

- ple manner. |

I do not wish to limit myself to the division

of the milk into ineclined layers or laming®,

because divisions of different form will effect
the desired result so long as the divisional
stratum, layer, or lamina extends obliquely
or otherwise across the radial line of the bowl,
or, 1n other words, does not coincide with the
radial line of the bowl, because under the ac-
tion of centrifugal force the heavy particles
will be driven to one side of the layer and
foree or 1ift the light particles to the other
side, thus reducing the thickness of the layer
and establishing two separate or distinct cur-
rents in each layer. For instance, the divis-
ions may be made by spirally-curved plates
(, arranged vertically in the drum, as repre-
sented in Figs. 7 and 8. In this construction
the heavy particles will be driven into the
outer portion of each layer and the light par-
ticles will seek the inner portion thereof,
whereby two currents are created in each

layer, a current of skim-milk moving to the

periphery of the bowl and a current of cream
particles moving toward the axis of the bowl.

I claim as my invention— --

1. I'he method herein deseribed of separat-
ing cream from milk, which consists in sub-
Jecting the milk to the action of centrifugal
torcein thinlayers, strata, or lamingse arranged
across the radial lines of the bowl, whereby
the heavy and light particles are massed on
opposite sides of each layer, substantially as
set forth. | |

2. The combination, with the separating
bowl or drum, of partition or division plates
arranged in the liquid-space across the radial
lines of the drum and flow-passages for the
heavy separated liquid formed along the in-
ner side of the drum and connecting the

spaces between the plates divectly with the |

outlet for the heavy liquid, substantially as

......

3. The combination, with the separating
bowl or drum, of beveled or inclined division-

rings arranged in the liquid-space of the

drum and flow-passages for the heavy sepa-
rated liquid formed at the outer edges of the
rings, substantially as set forth. |

4. The combination, with the separating

bowl or drum, of detachable superposed in-
clined rings arranged in the liquid-space of
the drum and provided with spacing projec-
tions, whereby the rings are supported upon
each other, substantially as set forth.

5. The combination, with the separating

bow!l or drum provided with an inlet for the
compound liquid at one end and discharges
for the light and heavy separated liquids at
1ts opposite end, of superposed inclined rings
arranged loosely in the liquid-space of the
drum and provided at their outer edges with
flow-passages for the heavy liquid, substan-
tially as set forth. | o

6. The combination, with the separating
bowl or drum, of removable beveled or in-
clined division-rings and a centering-core

arranged within said rings, substantially as

set forth.

7. The combination, with the separating
bowl or drum, of removable beveled or in-
clined division-rings and a centering-core
composed of a hollow eylinder and radial
wings or plates, substantially as set forth.

3. The combination, with the separating

“bowl or drum, of a beveled feed-cup resting

on the bottom of the bowl and beveled di-
vision-rings resting on the feed-cup, substan-
tially as set forth. | |

J. The combination, with a separating bowl

or drum, of a beveled feed-cup resting on the
bottom of the bowl, beveled division-rings
resting on the feed-cup, and a top ring pro-
vided with a contracted discharge-neck, sub-
stantially as set forth. - |

10. The combination, with aseparating bowl
or drum,of a beveled feed-cup resting on the
bottom of the drum, a centering-core provided

with projections entering the feed-cup, bev-

eveled division-rings resting upon the. feed-
cup and surrounding the core, and a top ring

provided with a contracted neck which re-

ceives projections on the core, substantially
as set forth. | |

11. The combination, with a separating bowl
or drum provided on its inner side with lon-
gitudinal ribs or projections, of superposed
inclined rings resting with their peripheral
edges against said ribs, whereby flow-passages
are tormed between the edges of the rings and
the drum, substantially as set forth. ~

Witness my hand this 22d day of April,

1890. | | |

CLEMENS VON BECHTOLSHEIM.

Witnesses:
K. HAASE,
GEORG SUNDBERG,
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