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UNITED STATES

PaTENT OFFICE,

GUSTAF M. ANDERSSON, OF NEWARK, NEW JERSEY, ASSIGNOR TO THE
UNITED STATES BUTTER EXTRACTOR COMPANY, OF NEW YORK, N. Y.

CENTR!IFUGAL BUTTER-EXTRACTOR.

SPECIFICATION forming part of Letters Patent No. 487,316, dated December 6, 1892.
Application filed June 30, 1890, Serial No, 367,307, (No model.)

To all whom it may concern.:

Beit known that I, GusTAr M. ANDERSSON,
a subject of the King of Sweden aud Norway,
and a resident of Newark, New Jersey, have
invented certain new and useful Improve-
ments in Centrifugal-Apparatus, of which the
following is a specification, reference being
had to the accompanying drawings, forming
part hereof.

This invention relates generally to cen-
trifugal apparatus for separating substances
of different specific gravities, and in some of
itsfeaturesitis particularly adapted for a cen-
trifugal butter-extracting apparatus for car-
ryingout centrifugal butter-making processes,
such as are shown in patent to C. A. Johans-
son, No. 399,618, dated March 12, 1889.

The object of this invention is to improve
the construction and increase the efficiency
of such machines.

The invention consists in part of new con-
structions of the feeding device and the de-
vices for guiding, keeping separate, and dis-
charging the separated substances.

It also includes new devices for regulating
the temperature and for supplying a labri-
cating fluid—such as water—when the appa-
ratus is used as a butter-extractor to the por-
tions of the apparatus containing the thick
masses of separated butter.

It alsoinclndes various other improvements
in the construction of the working parts.

In the accompanying drawings, Figure 1 is
a vertical central section, but with the lower
portion of the frame broken away, of a cen-
trifugal apparatus embodying my invention.
Fig. 2 is a horizontal section of the same on
the line 2 2, Fig. 1. Fig. 81is a horizontal sec-
tion on the line 3 3, Fig. 1. Fig.4 is a verti-
cal section of the upper partof the apparatus,
showing a modification,

The frame counsists of a fixed casing b, pro-
vided with a removable eover b’ and sup-
ported by a suitable base a of ordinary con-
struction, the upper portion only of which is
shown. -The operating-shaft ¢ is arranged
vertically and rotatively mounted in bearings
of usual constructien. The upper bearing ¢’
is shown in Fig. 1. ‘It is provided with a de-
vice for supplying i with eil and its upper

' tition" g,

partbis covered by a cap secured to the cas-
ing b.

The separating-drum d, which forms the
major element of the centrifugal apparatus,
is secnrely fixed upon the upper end of the
operating-shaft ¢. This drum is preferably
of the shape and construction shown in the
drawings, the lower portion being substan-
tially eylindrical, the middle portion being
conical or tapering, so that the drum is con-
siderably smaller in diameter at the top than
at the bottom and the extreme upper portion
cylindrical. In the operation of the machine
this drum is revolved at a rate of from six
thousand to eight thousand revolutions per
minute. ,

The mixed substances to be separated must

befedintothe machinein asubstantially-fluid -

condition and are preferably supplied in a con-
tinuous but regulated stream. The vessel e,
mounted upon the coverh’, receives this mixed
fluid through the pipe ¢/. A float-valve €? is
arranged at the end of this pipe ¢/ and regu-
lates the supply of fluid by closing whenever
a predetermined depth is attained in the ves-
sel e. The feed-tube f extends from the bot-
tom of the vessel e downward into the drum
d. - A spread-cup is arranged in the drum to
receive the flunid from the feed-tube and is
provided with devices for imparting rotation
to the fluid and one or more passages from
the cup to the drum. This spread-cup is
formed by the downwardly and outwardly in-
clined or conical partition g and the bottom
of the drum. The inclined or conieal parti-
tion gissupported justabovethe bottom of the
drum, leaving an opening all around the cup
for the passage of the fluid outof the spread-
cup. This conical partition is, when my en-
tire invention is used, constructed so that its
lower edge projects within the wall of lighter
fluid in the drum,and the opening under the
lower edge of this conical partition thus sup-
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of revolution than this inner wall of material.
The devices forimparting rotation to the fiuid
in the spread-cup consist of the radial blades
or ribs ¢’ and the central spreader ¢2 and to-
gether form the supporting-frame for the par-
"¢, such partition being secured to or
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formed upon the outer edges of the blades,
and this supporting-frame is securely fixed to
the bottom of the drum d. In Fig. 3 the par-
tition ¢ is partly broken away to more clearly
show the ribs and central spreader. The fluid
passes down from the mouth of the feed-tube

f tothe spreader ¢* and is then thrown out-
ward and revolved by the blades ¢’ and passes’

under the partition g and out toward the pe-
riphery of the drum d.

Radial blades % are provided extending
from the bottom to the top of the drum d to
compel the liquid to partake of the revolution
of thedram.
structed, as shown, with openings-at the outer
periphery of the drum to permit circulation
of theliquid.

Theintense centrifugal force resulting from
the rapid revolution of the drum causes a sep-
aration of the particles of -the fluid and a rear-
rangementof theseparticles,according totheir
specificgravities, the heavier particlesarrang-
ing themselvesnearthe periphery of thedrum
and the lighter .particles nearest the center
forming a wall, the inner periphery of which
will be about in the position indicated by the
dottedlinesz. Theoutletfor the heavierpar-
ticlesis provided bytheinclined tube,extend-
ingfromapoint withinthedrum,neartheouter
wall of the drum, downward and out of the
drum. Thistubeisshown secured toone of the
radialblades . One suchtubeisshowninthe
drawings; but it is obvious that others simi-
larly arranged may be used. A receiver jis
formed in the bottom of the casing b, into
which the heavier substance passes from the
mouth-of the tube 4, and a spout 5’ leads from
this receiver out of the machine.

An inwardly - extending .partition is ar-
ranged in theupper partof the drum concen-
tric with the drum and having its inner edge
or lip. arranged tolie in the wall of the lighter
particles. This partition % is preferably
formed in one piece with the top of the-drum
and inclined downward and inward from the
periphery of the drum.
arates the interior of the drum into-two cham-
bers,communicating with each otheronlyover
the inner edge or lip of the partition k. This
inner edge or lip is about in the cirele of the
inner layer of lighter particles. The lighter

particles flow upward over this partition i

and rise upward in the drum and into the up-

per chamber;this partition then keeping them:
separate from the heavierparticles, which re--

main in thelowerchamber. The lighter par-
ticles escape from the drum through an out-
let leading from the upper chamber.

drumd. Onesuchoutlet isshown;but others
may be similarly formed in the top of the
drum. The lighterparticles flow through this

outlet and are thrown from the top of the:

drum into the receiver . This receiver is
fixed in the upper part of the casing b-and
has-an inner wall, which is arranged under a

These blades are preferably con-’

This partition % sep-

This
outlet &’ is a hole formed in the top of the
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circular flange d’, projecting out from the top

-of the drum d to insure catching all the par-

ticles. A spout I’ conveys the particles from
the receiver out of the machine.

The apparatus thus far described is adapt-
ed generally for the centrifugal separation of
substances having different specific gravities.
‘When, howeéver, my entire invention is em-
ployed, the apparatus is adapted especially

| for producing butter, and the fluid to be fed

into it‘is cream or milk. I will now describe
the parts of my invention peculiar to butter-
making apparatus.

The eream dividing and separating device
or-cream-disturber consists of one or more
upright stationary combs arranged to extend
within the drum, so that their teeth will en-
ter the inner layerorwall of lighter material,
which in a butter-extractor is the cream-wall.

This ecream-disturber resembles ‘that shown

in Patent to Johansson, No. 406,171, and has
a similar operation. Two of such combs m
m’ are shown, and are mounted so as to bero-
tativelyad] us‘rable in the top or cover b” of the
casing and clamped in desired positions by
nuts at their upper ends. The teeth of the
combs may be caused to enter a greater orless
depth into the cream-wall, and thus the de-
sired adjustsbility secured by slacking the
nutsand turning the combs. Inthe drawings,
the teeth are in radial lines and therefore
their outer points are in the positions farthest
from the axis of the drum. _ )

The lower chamber of the-driim, when the
apparatus is used as a butter-extractor, is the
separating-chamber, in which the initial sepa-
ration of eream from the milk and the final
separation or extraction of the butter takes
place, and the upper chamber is the butter-
chamber, in which the separated butter is col-
lected and from which it fows outof the drum.
Two of the teeth of the comb m are shown
projecting into the butter-chamber. Their
operation is usually tofurther divide and con-
centrate the already-separated butter. They
may in some cases be omitted.

The device for regulating the temperature
and for supplying a labricating fluid consists
of a fluid-supply duet arranged -adja-cent to
the butter-outlet, and when my entire inven-
tion is used adapted to supply water, brine,
milk, or other suitable fluid to the upper or
buttel chamber of the drum. The flnid thus
supplied not only regulates the temperature
of the butter and lubricates the chamber and
outlets, but also floats the butter out throngh
the outlet-opening k. The fluid is heavxel
than the butter, and thus forces the butter
toward the axis or floats it until it flows out
through the outlet-opening. It is of course
evident that a butter scoop or knife, such as
is shown in the abovesmentioned Johansson
patent, No. 406,171, may be used to remove
the butter, in which case the flnid would simi-
larly float and lubricate the butter. In the

construction showhn in *he main views of the
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drawings such fluid-supply duet is formed in
the cream-separating combm’. The wateror
other fluid is supplied to this duct from a pipe
m?,secured to an upward extension of thecomb
m’, and this upward extension is provided
with a cock for controlling the flow. Three
nozzles or openings m? are provided in the
comb m’, through and out of which the fluid
flows. Thetwolowernozzlesm? direct streams
of fluid upon the butter or partly-formed but-
ter in the interior of the drum above the par-
tition%. Theupper nozzle m?directs a stream
of fluid upon the top of the drum. The fluid
thus supplied flows out of the machine with
the butter into the receiver /.  The spout
extends up a short distance into the receiver
1, so that some of the fluid is retained in the
receiver.

In the modification shown in Fig. 4 the
fluid-supply duct is a separate pipe n, verti-
cally held in the cover 0’ of the casing and
open at its lower end, so as to direct a stream
downward upon the top of the drum, and the
nozzle does not enter the butter-chamber. 1
have found itadvisablein centrifugal butter-
extractors toregulate and generally to reduce
the temperature of thebutter-fat particles as
they coalesce into palpable masses of butter.
This result can be readily accomplished with
the apparatus just described, as fluid ean be
readily supplied at any desired temperature
and acts by direct contact npon the butter
particles as well as the adjacent parts of the
machine. The fluid also acts efficiently as a
lubricant to prevent adherence of the butter
to the parts of the machine.

My spread-cup is highly efficient in combi-
nation with a cream-disturber acting upon
the cream-wall, as the inclined partition sup-
ports the cream-wall while the unseparated
milk or cream flows beneath the partition to
the periphery of the drum.

What I claim, and desire to secure by Let-
ters Patent, is— ‘

1. In a centrifugal apparatus, the combina-
tion, with the drum and means for revolving
it, of a feed-tube and a spread-cup arranged
within the drum adjacent to the mouth of
the feed-tube, consisting of a conical parti-
tion, a central spreader, one or more passages
from the lower part of the spread-cup to the
drum, and radial blades or ribs within the
spread-cup for imparting rotation to the flunid
passing through the spread-cup, substantially
as set forth.

‘2. In acentrifugal butter-extracting appa-
ratus, the combination, with the drum pro-
vided with one or more butter-outlets and
means for revolving the drum, of a fluid-sup-
ply duct arranged adjacentto the butter-out-
lets, substantially as set forth.

3. In a butter-extracting apparatus, a cen-
trifugal vessel provided with a separating-
chamber and a butter-chamber communicat-
ing therewith and having separate outlets
from said chambers, in combination with
means for introducing milk or cream into the

apparatus and means for separately intro-
ducing water or similar fluid into such but-
ter-chaniber, substantially as set forth.

4. In a centrifugal apparatus, the combina-

tion, with the drum and means for revolving-

it, a feed-tube, a spread-cup arranged within
the drum adjacent to the mouth of the feed-
tube and covered by a conical partition, the
lower edge of which projects within the wall
of lighter fluid in the drum and having open-
ings at the bottom of such conical partition,
and blades within the spread-cup for impart-
ing rotation to the fluid passing through the
spread-cup, of an inwardly-extending parti-
tion arranged in the upper part of the drum,
with its inner edge or lip arranged to lie
in the wall of lighter fluid in the drum, one
or more outlets above such partition, and one
or more outlets below such partition, substan-
tially as set forth.

5. In a centrifugal butter-extracting appa-
ratus, the combination, with the drum and
means for revolving it, a feed-tube, a spread-
cup arranged within the drum adjacent to the
mouth of the feed-tube covered by a conical
partition, the lower edge of which projects
within the cream-wall and having openings in
thebottomofsuchconical partition,andblades
within the spread-cup for imparting rotation
to the fluid passing through the spread-cup,
of acream-disturberarranged within the drum
and arranged to project into the inner layer
of the rapidly-revolving cream-wall, and an
inwardly-extending partition arranged in the
upper part of the drum and having its edge
or lip arranged to lie in the cream-wall, one
or more outlets above the partition, and one
or more outlets below the partition, substan-
tially as set forth.

6. In a centrifugal butter-extracting appa-
ratus, the combination, with a drum provided
with a separating-chamber and with a butter-
chamber and butter-outlet and means for re-
volving the drum, of a flnid-supply duct pro-
vided with one or more nozzles adjacent to
the butter-outlet, substantially as set forth.

7. In acentrifugal apparatus, the combina-
tion, with the drum and means for revolving
it, of the feed-tube f and a spread-cup ar-
ranged at the bottom of the drum adjacent to
the mouth of the feed-tube, consisting of the
conical partition g, arranged above the bot-
tom of the drum, with an opening around its
lower edge, and the central spreader ¢* and
the radial blades or ribs g’, secured to the
bottom of the drum andsupporting the coni-
cal partition g, substantially as set forth.

8. In a centrifugal apparatus,the combina-
tion, with the drom and means forrevolving
it, the feed-tube f, and a spread-cup arranged
at the bottom of the drum adjacent to the
mouth of the feed-tube and consisting of the
conical partition ¢, arranged above the bot-
tom of the drum with an opening around its

lower edge, and the central spreader ¢* and

the radial blades or ribs ¢’, secured to the
bottom of the drum and supporting the coni-
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cal partition g, of an inwardly-extending par-
tition ‘arrarigedin theupper part of the drum
concentric therewith and having its inner
edge or lip arranged to lie in 'the wall of ‘the
lighter particles in the ‘drum, one or more
outlets above the partition, and one or more
outlets below the partition, substantially ds
set forth.

9. In a centrifugal butter-extracting appa-
ratus, the -‘combination, with the drum ‘and

‘means for-revolving it, the feed-tube £, and.a
-spread-cup arfanged at thebottomof the drum

adjacenttothe mouth of thefeed-tubeand con-
sisting of the partition g, arranged abovethe
‘bottomof the drum,with anopening around its

lower edge, and the central spreader g2 and

theradial blades or ribs ¢’;secured to the'bot-
tom of the'drum andsupporting the partition
g, 'of -an inwardiy - extendihg partition ar-
ranged in the upper partof the drum con-
centric therewith and having 'its inner edge
or lip arranged to lie in the ‘cream-wall, a

fluid-supply duct provided with one or inore

nozzles above the inclined partition, s cream-
disturber, one or ‘more butter-outlets above
the partition, and one or more blue-milk out-
lets below the partition, substantially as set
forth.

10. Inacentrifugal butter-extracting appa-
ratus, the combination, with the drum and
meansforrevolving it and suitable outletsfor
the separated blue milk and butter, of an up-
right stationary eream-disturber arranged to
extend 'within the drum, a fluid-supply -duct
foriméd in the cream-disturber, and nozzlesor
openings from the ducts adjacent to-the but-
ter-outlet, substantially as set forth.

11. In acentrifugalbutter-separating appa-
ratus, the combination, with the drum pro-
vided with a separating-chamber and with a
butter-chamber and butter-outlet-and means
for revolving the drum, of an upright sta-
tionary cream-disturber arranged to extend
within the drum and a fluid-supply duect
formed in such cream-disturber and having
ofie or more nozzles or openings adjacent to
the butter-outlet, substantially as set forth.

12. In a centrifugal butter-extractor, the
combination,with the drum d, the top of which
isprovided with the flange d’, and means for
revolving the drum,of aninwardly-extending
partition arranged in the upper part of the
drum and having its lower edge or lip ar-
ranged to lieiin the cream-wall, one or rore
blue-milk outlets below such partition, one
or imnore butter-outlets formed through the top
of the drum, and the butter-receiver [, sub-
stantially as set forth,

13. Inacentrifugal butter-separating appa-
ratus, the combination, with the drum pro-
vided with a separating-chamber and with a
butter-chamber and butter-outlet and means
for revolving the drum, of the combined
cream-disturber and fluid-supply device con-
sisting of the rotatively-adjustable upright
comb m’, having teeth adapted to project
into the inner layer of the rapidly-revolving

487,316

cream-wall, a suitable nut for adjustably
clamping the comb tothe cover of the casing,
and ‘the fluid-supply duct and the nozzles or
openings m? forinedin the'comb m’, substan-
tially as set ‘forth. ‘

14. In acentrifugal butter-extracting appa-
ratus, the combination, with thé drum d, hav-
ingits lower part substantially eylindrical, its
middle part conical -or tapering,-and its ex-
tremeupper part ¢ylindrical and smallerthan
the lower part, and means for revolving ‘the
drum and a creain-disturber, of the inwardly
and downwardly inclined partition %, one or
-niore butter-outlets above the partition %, and
one ¢r more blue-milk outlets below the par-
tition k, substantially as set forth.

15. In a :centrifugal ‘butter-extractor, the
combination, with the drum and meansforre-
volving it, of the eombined -cream:distirber
and fluid-supply device consisting of ‘the ro-
tatively-adjustable upright-comb m’, having
teeth-adapted to project into-the inner layer
of ‘the rapidly-revolving credm=wall, a Suit-
ablehut for adjustably elamping the comb to
the cover of :the casing and the-fluid-supply
duct and the ‘nozzles-or openings m? formed
in ‘the coinb m’, an inwardly-extending par-
tition arranged-in'the upper pait of the drum
and having its inner edge or lip arranged to
lie in the cream-wall, one or more buiter-out-
lets abovethe partition, and one or tore-blue-
milk -outlets below the partition, the nozzles
or openings 7* in the comb m’ being formed
abovesuchpartition,substantially asset forth.

16. In acentrifugal butter-extracting appa-
ratus, the combination, with the dram and

‘means for revolving it, the feed-tube f,and a

spread-euparranged atthe bottom ofthe drum
adjacent to the mouth of the feed-tube and

‘consisting of the partition g, arranged above

the bottom of the drum with an opening
arounditsloweredge,and the central spreader
g* and the radial blades or ribs ¢’, secured to
the bottom of the drum and supporting the
partition g, of an inwardly-extending parti-
tion arranged in the upper part of the drum
concentric therewith and having its inner
edge or lip arranged to lie in the wall ¢f the
lighter particles in the drum, one or more but-
ter-outlets above the partition, and one or
more blue-milk outlets below the partition,
and the combined cream-disturber and flaid-
supply device consisting of the rotatively-
adjustable upright comb m’/, having teeth
adapted to project into the innerlayer 6f the
rapidly-revolving eream-wall,’a suitable nut
for adjustably clamping the comb to the cover
of the casing, and the fluid-supply duct and
the nozzles or openings m? formed in the
comb mabove the partition in-the upper part
of the drum, substantially as set forth.

17. Ina centrifugal butter-extracting appa-
ratus, the combination, with the drum d, hav-
ing its lower part substantially eylindrical, its
middle part conical or tapering, and its ex-
tremeupper part eylindrical and smaller than
the lower part, and means for révolving the
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drum, of the iuwardly and downwardly in-
clined partition %, the feed-tube f, and a
spread-cuparranged at the bottom of the drum
adjacent to the mouth of the feed-tube and
consisting of the partition g, arranged above
the bottom of the drum, with an opening
arounditslower edge, and the central spreader
g* and the radial blades or ribs ¢’, secured to
the bottom of the drum and supporting the
partition g, and one or more butter-outlets
above the partition % and one or more blue-
milk 'outlets below the partition %, substan-
tially as set forth.

18. In a centrifugal butter-extracting appa-
ratus, the combination, with the drum d, hav-
ing its lower part substantially eylindrical, its
middle part conical or tapering, and its ex-
treme upper part eylindrieal and smaller than
the lower part, and means for revolving the
drum, of the inwardly and downwardly in-
clined partition %, the feed-tube £, and a
spread-cup arranged at the bottom of thedrum
adjacent to the mouth of the feed-tube and
consisting of the partition g, arranged above
the bottom of the drum, with an opening
around itsloweredge, and the central spreader
g* and the radial blades or ribs g’, secured to
the bottom of the drum and supporting the
partition g, and one or more butter-outlets
above the partition % and one or more blue-

milk outlets below the partition %, and the
combined cream-disturber and fluid-supply
device, consisting of the rotatively-adjustable
upright eomb m’, having teeth to project into
theinnerlayerof therapidly-revolving cream-
wall, a suitable nut for adjustably clamping
the comb to the cover of the casing, and the
fluid-supply duct, and the nozzles or open-
ings m? formed in the comb m/ above the par-
tition k, substantially as set forth.

19. In a centrifugal butter-extracting appa-
ratus, the combination, with the drum and
means for revolving it, of the cream-disturber
consisting of one or more rotatively-adjust-
able upright stationary combsarranged to ex-
tend within the drum and arranged so that
their teeth will project into the inner layer
of the rapidly-revolving cream-wall, means
for adjustably clamping the combs, an in-
wardly-extending partition arranged within
the drum eoncentric therewith, having its in-
ner edge or lip arranged to lie in the cream-
wall, one or more butter-outlets above the par-
tition, and one or more blue-milk outlets be-
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low the partition, substantially as set forth. 53

GUSTAF M. ANDERSSON.

Witnesses:
HeNRY D. WILLIAMS,
HENNING G. TAUBE.



