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UNITED STATES

PaTENT OFFICE.

CARL J. PIHL, OF CAMBRiDGEPORT MASSACHUSETTS, ASSIGNOR TO UNITED

STATES DAIRY MANUFAOTURING AND MAOHINE COMPANY,

RATION OF MAINE.

A CORPO-

CENTRIFUGAL SEPARATOR.

SPECIFICATION forming part of Léﬁters P&tent No. 72 5,868, dated April- 21, 1903.
Application filed August 2'8. 1901. Renewed October 16, 1902, Serial No, 127,390, (Np model.}

Lo all whony it may concerr:

De it known that I, CARL J. PIHL, a citizen
of the United States, residing at Cambridge-
port, in the county of Middlesex and State of

5 Massachusetts, have invented new and use-
ful Improvements in Centrifugal Separators,
of which the following is a Speelﬁcatlon

My invention relates to that class of cen-
trifugal machines known as ‘‘liquid-separa-

10 tors,” and which machines are designed for

the reception of a compound liquid, “such as

whole or fresh milk, and which liquid is to
be separated 1nto constltuent parts, as cream
and skim-milk, of different specific gravities;
15 and my 1nvent10n_con51813$ of the parts and
the constructions and combinations of parts
which I shall heremafter fully describe and
claim.
. In the accompanying drawings, forming
20 partof this specification, and in which mmﬂar

characters of reference indicate correspond-

ing parts, Figure 1 is a longitudinal vertical
sectional view of a centmfuﬂ'al separator em-
bodying my invention, the line_of section be-
25 Ing indicated as on the line 11 of Fig. 2. Fig.
2 1s a horizontal sectional view on the line 2 2
of Kig. 1.
plate d' showmﬂ' the cream -outlets which
commumcate Wlth the vertical passages or
30 raceways ¢ in Fig. 2.
of the bottom plate . Fig. 5 is a longitudi-
nal section of another form of separator to be

hereinafter described. Fig. 6 is a cross-sec-

tion of Kig.d on the line 5 5. Fig. 7is a view

35 of the bottom plate of the separator shown in
- Fig. 6. Fig. 81s a vertical section, and Fig.
0 is a cross-section, of another modified form

of separator. FKig. 10 ig a detail to be re-
ferred to. . IO

40 In the said drawings, Figs. 1 to 4, the bowl
A is of any well-known or appropriate form
and 18 suitably fixed to a shaft B, so as to be
rotated at a high speed in the manner usual
with' this class of machine. The bowl has

45 fixed to it the usual cover C, which has the
cream-outlet o in the contracted neck and
has also secured to 1t the skim-milk tubes, of
which there may be any desired number and

- two of which are shown at b as lying along
5o the inner 1nc¢lined side of the cover and with

Fig. 3 is a plan view of the cap-

Fig. 4 is a plan view

| the lower end near the junetion of the pe-

ripheral vertical wall of the bowl with the
inner wall of the cover, said tubes having
their opposite or outlet ends piercing the neck

‘of the cover and adapted todischarge the blue 55

or skim milk outside of the cover in the well-
known manner. The interior of the bowl is
provided with suitable annular vertical walls
which lie substantially close to the inner wall
of the bowl, the first-named walls being con- 6o
nected at the top and bottom bysuitable disks

| or plates, so as to form substantially an inner

drum, which may be hollow and air-tight and
may be internally braced by horizontal dia-
phragms or partitions ¢, or, if desired, the 65
drum may be in the form of a solid with chan- |
nels or raceways formed in its periphery to
accommodate the progressive movements of
the cream and. skim-milk toward their re-
spective outlets. The parts of the drum 4o
may also be braced by flanges, as shown
by dotted lines in Fig. 2, to give stability.
In the top of the neck is a feed- inlet, into

‘which the full or whole milk is recewed said
inlet communicating with a vertical milk- 5
‘passage D, which extends through the verti-

cal center of the machine and has its lower
end terminating juast above the bottom of

the bowl A. The bottom plate d of the inner

structure lies about in the horizontal plane 8o
of the lower end of the tube or passage D,

| and the under side of the plate is formed or

D10V1ded with the usual radial wings e. It

[ also has-liquid- -passages formed in it either
by notehing the edge, as shown at f

in Ifig. 85
4, or by apertures made through the plate
near the edge,”as shown at /' in Fig. 7, or oth-

.ermse made to eommumeate w1th the race-

ways.
The separating - walls or partitions E in g¢o
Figs. 1 and 2 are vertically disposed and in

. cross’-seetion are curved transversely, and

they overlap each other to form the raceways
or passages for the separated constituents.
Referring to Fig. 2, it will appear that each g5
of the plates or partitions E has one edge se-
cured, and proximate to this edge the plate
is curved inwardly to form a pocket or recess
g and thence curves outwardly in a line sub-

stantially eccentric to the axis of the ma- 100
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chine, whereby its free edge or opposite por-
tion is separated from the rear portion of a
contiguous plate or partition to form a sepa-
rating passage or raceway . Thus in eross-
section the partitions or separating-walls are
substantially double-walled at intervals, and
the space between the walls forms achannel
narrow in horizontal section, and the whole
or full milk being led into the machine, as be-
fore indicated, will be received into a passage
formed by the inner wall of the bowl and an
imperforate wall close to said inner wall and
revoluble therewith, and during the revolu-
tion of the machine the cream constituents
tend to crowd themselves against this inner

~ wall of the transversely-curved partitions K.
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As these partitions decline transversely to-
ward the pockets or recesses g in the parti-
tions, the creamis gradually worked back into
the space of least agitation until it finally oc-
cupies the pockets or recesses and so much
of the outer surface of the curved wall adja-

cent thereto as may be required, while the

skim-milk or other separated constituent is
thrown outward by the centrifugal action to
occupy the remaining space of the raceways
between overlapping partitions and the space
between the outer surface of said partitions
and the inner wall of the bowl, and in this re-
lation the separated constituents flow up-
ward, the cream escaping from the raceways
through outlets 7, formed in the arched top
plate d', and the skim-milk escaping around
the edge of this plate and into the outlet tube
or tubes, the cream continuing its flow up-

ward and finally escaping through its own

outlet. >

While the recess or pocket portion of the
partition is nearer the axis of revolution than
the remaining portions of the partition, still

it is sufficiently removed from said axis to ef-

fectually operate on the liquid to produce
centrifugal separation during the period the
liguid is flowing through the separating zone
to the outlets. If the raceways or channels
were too close to the axis of revolution, some
of the skim-milk constituents might remain
in the cream constituents, and separation
would not be perfectly accomplished. There-
fore while I locate the recesses or pockets
nearer the point of least agitation I also lo-
cate them sufficiently far from this point to
effect complete separation, and the cream 18
afforded ample time to assemble in the pock-
ots or recesses for nearly the whole or greater
portion of the length of the height of the bowl
and to be finally discharged entirely sepa-
rated from the milk constituents. 1also pro-
vide the neck of the machine with a cream-
outlet that is made adjustable—that is, L em-
ploy a plug 10, in which a hole is made ec-
centrically, as shown in the detail Fig. 10,
this plug being divided or split through one
of its walls, whereby it may be compressed
into position, and expansion will hold the

l

1
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i a flanged top portion, and a tool may engage

this flange to partially rotate the plug to
bring the thin side of the plug nearer or far-
ther from the axis of revolution of the ma-
chine, and thereby regulate the overflow of
cream. - |

The form of machine illustrated in Figs. o
and 6 is like that shown in Figs. 1 and 2 1in
its essential parts, except that the partitions
E' are declined upwardly to give a general
taper to the separating-wall, and the tube or
milk-passage D’ may be provided with wings
D"”. In using the longitudinally-declining
partitions of Fig. 5 the raceways increase 1n
size from the bottom to the top or from the

| zero-point, where separation commences, to

the point where it substantially ends. Ialso
show in Figs. 5 and 7 a flat top plate d” and
a ring G, interposed between said plate and
the under side of the cover C' with a eream-
escape bhetween the plate and ring, as shown
at 12. The ring may also be used in Fig. 1,
if desired, as shown by dotted lines at 12
The position of the milk outlet or tube b’ is
slightly modified in Fig. 5, and its horizontal
leg pierces the ring, as shown, and the pocket
or recesses in the separating - partitions or
curved plates are omitted, as the cream will
seek the deepest porfions of the raceways,
and separation will be effected substantially
as before described.

In passing the cream-escape 12 the cream
takes an abrupt fall, and the ring will tend
to prevent any intermingling of the skim-
milk with the cream, said cream-escape 12
being suitably proportioned with respect to

| the capacity of the bowl.

In Figs. 8 and 9 I illustrate another modi-

| fied form of device, where the whole milk 1s
I
| through the outlets o and b'.

entered at one end and the separated con-
stitnents discharged from the opposite ends
In this case
the raceways 2’ may be formed directly in a
solid piece, Fig. 9, the walls of the raceways
operating the same as the walls of the trans-
versely-curved partitions of FKigs. 1 and 2.
To facilitate the cleansing of the raceways,
the outer vertical edges of the partitions L
may be turned outwardly, as shown at E".

Having thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, 15—

1. In a centrifugal separator, the combina-
tion with a bowl, of a wall proximate to the

| wall of the bowl and made double atintervals

to form horizontally-curved raceways closed
at the back and open at the front. |

2. Ina centrifugal separator, the combina-
tion with a bowl, of a transversely-curved
wall opposing the wall of the bowl and made
substantially double at intervals to form race-
ways of substantially narrow width horizon-
tally and open at the front and closed at the
rear.

3. In a centrifugal separator, the combina-

plug with sufficient friction to maintainitin | tion with a bowl, of an annular vertical wall
any of its adjusted positions. The plug has | opposing the same and made double at inter-
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vals to form curved spaces said spaces being

deeper at the rear than at the front.
4, In a centrifugal separator, the combina-

tion with the bowl, of a wall opposing the

same and made double at intervals said wall

including vertically-disposed transversely- |

curved plates with the front portion of one
plate overlapping and separated from therear
portion of another plate to form a horizon-

tally-curved raceway for separated constitu-

ents.

5. In a centrifugal separator, the combina-
tion with a bowl, of a wall opposing the wall
of the bowl and including vertically-extend-

ing plates eurved transversely and with the |
front portion of one plate or partition over-
lapping and separated from the rear portion
of a contiguous plate to form a raceway, open |

at the front and closed at the rear, and sepa-
rate outlets for the separated constituents.
6. In a centrifugal separator, the combina-
tion with a bowl, of a wall opposing the wall
of the bowl and including vertically-extend-
ing surfaces curved transversely and overlap-
ping and separated to form horizontally-

curved raceways, said raceways terminating |

in enlarged recesses at the base orinner por-
tions.

|

opening for a

T

7. The combination with the bowl, of the

vertical partitions curved - transversely to
form horizontally-curved raceways, a plate
above and below the partitions, a ring above

and separated from the upper plate, said plate

having openings connecting with the race-

ways, ‘and separate outlets for the separated

constituents.

30

35

8. In a centrifugal separatm having an -

for regulating the flow from said outlet con-
sisting of a split expansible plug axially
mounted and provided with an eccentrically-
formed opening.

9. In a centrifugal separator the combina-
tion of the bowl, the vertical partitions curved.

transversely as described, a plate above and
below the partitions, and an annulus above
the npper plate and sepamted at its lower
edge therefrom.

In testimony whereof I have hereunto set;

my hand in presence of two subscribing wit-
nesses. -
| CARL J. PIHL.
Witnesses:

CARL: NORVELL SANBORN,
GRACE E. ROCKWELL.
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