No. 786,369, N . PATENTED APR. 4, 1905,
- - B. LIUNGSTR{OM. -

 CENTRIFUGAL LIQUID SEPARATOR.
| APPLICATION FILED DEOC. 16, 1904

_ 5.4

{i .
N A

o
C T ey yepy—— \
T e - L/ 1.'\
.:\
Y
Py
|

T M O T T T

M TN, ffﬂ"’.’.}

L |
im
i A SF S ST O A A v i b oy -1_
]

PR RRT LSRR LTI LRTLRRRLYLR LR

o T

[

"IN

)

- o
seessn
“'E

NS ONNNNANENN

W A A e e S — T T e e g, e e

_ -

N

7[1},37@655@5._ : - | | ._ | I?&Ué’/?fi{,ZOﬂ

Haity £ s Birgew Ljurcy.

/7 /

' | | . -. . . " 47 I ’I /#’7;’ - .




1GC

20

30

40
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PATENT OFFICE.
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CENTRIFUGAL LIQUID-SEPARATOR.

. SPECIFICATION forming part of Letters Patent No. 786,369, dated April 4, 1805,
Application filed December 16, 1904, Serial No. 237,115,

1o all whom it may concern:

Be it known that I, Birarr LIuNesTROM, 2
subject of the King of Sweden and Norway, re-
siding at Stockholm, Sweden. have invented
certainnew and useful Improvements in Cen-
trifugal Liquid-Separators; and Idohereby de-
clare the following to beafull, clear, and exact
description of theinvention, such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawings, and to let-
ters of reference marked thereon, which form
a part of this specification.

My invention relates to that class of cen-
trifugal cream-separators in which there is
in the liquid-space of the bowl a series of up-
right plates or blades which intersect the ra-
dial line of the bowl. With this class of sep-
arators there aresome difficulties encountered
in providing for a proper cdistributing of the
Incoming milk between the blades or plates,
essentially depending on the fact that the
separated liquids escape from the liner inward
and outward as well as upward and down-
ward if effective tightening devices are not
provided for preventing the liguids to pass
out in both the last-mentioned directions.
Another difficulty by liners consisting of
curved vertical plates is that they are easily
deformed or buckled, partly on account of the
action of the centrifugal foree and partly on
account of carelessness in cleaning them. If
tightening devices are used, they will on ac-
count of this deformation be of no effect, and
this, on the other hand, causes that the ca-
pacity of the liner will be decreased.

- According to my invention the upper and
lower edges of the plates and eventually also
their outer edges are bent at angles at the one
side in order to make them stiff and stable
agamst being bent or deformed, and besides
they are bent at their upper and lower edoes
in such a way that when the plates are placed
by each other these flanges cover each other,
sothatacertain tightening isattained at the top
and the bottom,or atleast that the motion of the
fluid 1n these directions is somewhat checked.
If the edges are bent at an obtuse angle to the

plate, the liquid will be subject to a continued

separating process when passing between
these edges, whereby the skimming capacity

50

of the liner is increased. It is, however, ob-

vious that it the plates arranged in this way
cannot 1n the usual manner be connected with
a fixed part of the drum by a hinge-like con-
nection they are to be fixed in another way,
and this invention relates also to an Improve-
ment by which the plates without using hinges
or the like can be maintained in the drum in
a fixed position.

I will now describe the embodiment of my
invention as illustrated in the accompanying
drawings.

Figure 1 is a vertical section of g centrifu-
gal bowl with my improved plates placed
therein. Fig. 2 is a cross-section on line 1 1
in Fig. 1. Fig. 3 is a detail showing one of
the curved plates in perspective view; and
Fig. 4 is an enlarged plan view of a modified
form of the plates, showing two plates placed
In position to each other. |

Taking up first Figs. 1 to 8, « is the bowl.,
and 0 is the cover. ¢ is a disk or upper
plate which presses on the liner and which is
connected with a neck , projecting above the
edge of the cover §. The upper portion ¢ of
the neck is bent at right angles inward,where-
by a circular opening is formed through which
the fixed milk-supply pipe 7 passes. The
plates ¢ are at their upper and lower edges
bent at angles outward, so that flanges / and
¢ are formed, and the outer vertical edoe 1s
likewise bent at angles, and the fange % thus
formed fits closely to and forms a single piece
with the first-named flanges. When put in
place, the flange £ abuts to the inner wall of
the bowl. As shown on the drawings, the
flanges /2 and 7 are bent at obtuse angles to
the plates, so that the same lap over each
other when placed closely into each other,
leaving only a small space for the passage of
the liquid to be separated. They will on this
account incline to the radius, and thus have a
separating effect on the fluid that eventually
escapes between them. In order to hold the
plates at a fixed position from each other,
they are, as usual, provided with calkings.
(Not shown in the drawings. ) Farthermore,
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the inside of the drum is provided with | the bowl, the upper and lower edges of said
| | , 2

notches or grooves /, whereby the plates are
still better secured. The liner 1s pressed
against the bottom of the drum by the disk ¢,
that also serves for the separate conducting
of the heavier fluid thrownout to the periph-
ery of thebowl. Theseparated creain escapes
in the usual manner by a hole in the neck-
formed prolongation of the top disk.

A modification of the above-described im-
provement is shown in Fig. 4. According to
this modification the plates ¢ are curved very
sharply, so that the inner edges grasp each
other as hooks. The plates are then presumed
to be absolutely equal as to weight, dimen-
sions, and curvature. Therefore when all the
plates are placed by each other with spaces
depending on the thickness of the calkings
they will get a perfectly-fixed position in re-
lation to each other that cannot be altered or
changed if some one of the plates has not been
placed in the same position to the adjacent
plates as it had before. Asall the plates have
the same dimensions and weight, their recip-
rocal position is of no importance. A dis-
placement of the plates does not cause an al-
teration of the balancing of the drum, and
special arrangements, as hinges or the like at
the inner edge or notches in the wall of the
drum, need not be necessary. On accountof
the sharp curvature at the inner edges of the
plates they cannot be removed in relation to
each other:; but the whole forms a solid 1m-
movable liner whose parts need not be joined
by special arrangements. The plates are

placed and put together outside the bowl n a

suitable tool and are then brought into the
bowl, from which they can be brought out in
the same manner for cleaning after finished
work. |

I do not limit myself to any special curva-
ture of the plates or to special angles of the
flanges or to flanges connected with each other;
but.

What 1 claim as my invention, and desire
to secure by Letters Patent, 1s—

1. In a centrifugal liquid-separator a divi-
sion contrivance consisting of a plurality of

upright plates intersecting the radial line of .

plates being bent at angles from the plate.

9. In a centrifugal liquid-separator a divi-
sion contrivance consisting of a pluarality of
upright plates intersecting the radial line of
the bowl, the upper and lower edges of said
plates being bent at angles at one side of the
plate. -

3. In a centrifugal liquid-separator a divi-
sion contrivance consisting of a plurality of
upright plates intersecting the radial line of
the bowl, the upper and lower edges of said
plates being bent at obtuse angles at the plate.

4. In a centrifueal liquid-separator a divi-
sion contrivance consisting of a plarality of
upright plates intersecting the radial line ot
the bowl, the upper and lower edges of said
plates being bent at obtuse angles at one side
of the. plate.

5. In a centrifugal liquid-separator a divi-
sion contrivance consisting of a plarality of
upright plates intersecting the radial line ot
the bowl, the upper and lower as well as the
outer edges of said plates being bent at obtuse
angles at one side of the plate, without inter-
ruption.

6. In a centrifugal liquid-separator a divi-
sion contrivance consisting of a plurality of
upright plates intersecting the racial line ot
the bowl, the upper and lower as well as the
outer edges of said plates being bent at angles
from the plate, the outer ends of which abut
to the inner wall of the bowl entering grooves
in said inner wall.

7. In a centrifugal liquid-separator a divi-
sion contrivance consisting of a plurality of
upright plates intersecting the radial line ot
the bowl, the upper and lower as well as the
outer edges of said plates being bent at angles
from the plate,said plates being sharply curved
at, their inner ends grasping each other as
hooks.

In testimony that 1 claim the foregoing as
my invention 1 have signed my name 1n pres-
ence of two subscribing witnesses.

BIRGER LJUNGSTROM.

Witnesses:
Tir. WAURINSKY,
HARRY ALBIHN.
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