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UNITED STATES PATENT OFFICE.

CARL DIDRIK HELLSTROM, OF BELGVIKEN, ESKILSTUNA, SWEDEN.

CENTRIFUGAL LIQUID-SEPARATOR.

954,958.

Speeification of Letters Patent. Patented Apr. 12, 1910.
Renewed February 19, 1910. Serial No. 544,904,

To all whom it may concern:

Be it khown that I, Carr Dmrie HeLi-
sTROM, a subject of the King of Sweden,
and resident of Belgviken, Eskilstuna, in
the Kingdom of Sweden, have invented cer-
tain new and useful Improvements in Cen-
trifugal Liquid-Separators, of which the
following is a specification, reference being
had therein to the accompanying drawings.

This invention relates to certain improve-
ments in liners for centrifugal separators,
and more particularly in that class of such
liners svhich comprise a plurality of super-
posed funnel-shaped plates spaced apart to
produce between them narrow compartments

for the passage of the liquid during the op-

eration of the separator, and the object of
the invention is to provide a liner of this
general character of a simple and compara-
tively inexpensive mnature, having a novel
and improved arrangement of means for

relation and for preventing displacement

~ or deformation thereof during use. -

25

30

30

40

45

The 1nvention consists in certain novel

features of the .construction, and combina-

tions and arrangements of the several

..

' parts
of the improved liner,- whereby certain im-
portant advantages are attained, and -the
device is rendered simpler, less expensive,
and otherwise better adapted and more con-
venient for use, all as will be hereinafter
fully set forth. o R

The novel features of the invention will
be carefully defined in the claims.

In order thatmy invention may be the bet-
ter understood, I will now proceed to - de-
scribe -the same with relation to the accom-
panying drawings, wherein— 1

Figure 1 is a vertical section taken axially
through a centrifugal separator drum, and
showing a liner embodying my invention
applied thereto for use, the plane of the sec-
tion being indicated by the line e—>b in Fig.

2; Fig. 2 1s a plan view of one of the liner

- plates detached from the separator drum:

60

20

Fig. 3 is an enlarged fragmentary sectional
detail view taken through two of the liner
plates 1n the plane indicated by the line
¢—d in Fig, 2, and illustrating certain fea-
tures of construction which will be herein-
after referred to: Fig. 4 is another frag-

mentary sectional detail view, somewhat

similar to Fig. 3, but taken in the plane
indicated by the line ¢—f in Fig. 1, and

to be hereinafter referred to; Fig. 5 is a
fragmentary sectional view taken through
one edge of one of the liner plates, detached,
and showing. certain features of construc-

“illustrating otlier features of construction -

60

tion to be hereinafter referred to; Fig. 6

1s a fragmentary sectional view taken
through the sloping part of one of the liner
plates, detached, and showing certain other
features of construction; Fig. 7 is a frag-
mentary sectional detail view taken in the

plane indicated by the line a—b in Fig. 2,

and illustrating a modified formation of

certain parts of the liner comprised in the
present mvention; Fig. 8 is.a fragmentary
plan view illustrating certain features of
construction of the device shown

Fig. 9 is a sectional detail view similar to

Fig, 3, but illustrating a modified formation

of the parts therein shown; Fig. 10 iga plan

r | view similar to Fig. 2, but illustrating a
maintaining theliner plates in proper spaced | modified formation of

| Fig. 11 is a fra

the liner plate, and—
: gmentary sectional view simi-
lar to Fig. 1, but illustrating another forma-

{ tion of the liner comprised in my present

invention. -
Referring first to Figs. 1 to 6, inclusive, 1

represents the base member of a centrifugal

drum having an upright rotatory shaft 2, at

~the upper part of which is produced an en-

largement or bearing portion 8, which is hol-
lowed out as shown at 4 to produce a cham-

{ ber at the axis of the drum to which the full

milk is supplied. The drum is supplied with
a removable cover 5, held in position by
means of a nut 6 which has threaded en-
gagement with the upper extremity of the
bearing portion 3. -

As herein shown the centrifugal drum is

provided with bottom and top plates 7 and 8,
between which the improved liner con-
structed according to my invention is se-
curely clamped and held, said bottom and
top plates being heréin shown as formed
from comparatively thick material, and hav-
ing means for engagement with the liner

‘plates to strengthen and retain the same in

place, as will be hereinafter explained. It
will be evident, however; that these plates
may be omitted without departure from my
invention and where desired, the bottom and
top of the drum may be provided with means
tor engagement with the liner plates.”
As shown in the drawings, the improved
Iiner is formed from a plurality of super-
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in Fig, 9;
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3

3

4

S

>

3

5

5 adapted for accurate

2

0

I~
£J)

- shown, the {ls
funnel-shaped plates 9,9, have their outer

“fords an annolar
~extended around such plate

B

posed funnel-shaped plates 9, 9, formed from
thin metal and arranged in the centrifugal
drum and stirrounding the axial bearing
portion 3, said plates 7, 9, belng spaced
apart to produce belween them narrow Spaces
or chambers 10, 10, adapted to be traversed
by the milk during the use of the unproved

.., 1iper, and each of said plates 9,9, 15 pro-
P vided with an upturned and outwardly in-

ciined annular flange or rim 11, extended
around 1t and so shaped that its lower out.
wardly and upwardly dnclined surface af-

adjacent to its
ouver perimetral edge or margin. s herein
flanges or rims 11, of the several

upper parts directed outwardly ‘as seen at

14 to produce narrow beads which ave adapt-
-ed, when. the liner is assembled within the

. drum, to contact upon the wall thereof, or

e
e}

G

D

spaced relation,

18 secured, and setves to fill

0

5

0

o

eled surface of which

upon ribs or projections produced thereon.
At certain points‘aronnd its outer or peri-

metral . part: o at three equi-distant points, |
a8 herein shown, each of the funnel-¢haped
plates 9, 9 is provided wwith integral de-
which ‘afford chambers or
recesses 16, 16 upon the top surfaces of ‘said
projecting’ mem--

pressed portions,

funne! shaped plates, and _
bers 15, 15 pendent beneath {he under' or
lower surfaces of said plates'9, the said pend-
ent supporting members 15, 15 ‘thus
duced being arranged - to project as shiown
in Figs. 3 and 5, at such distances below the
under or lower surfaces of said plates 9 as
to be adapted, by contact '
plates or parts, to support said ‘plates in
as clearly shown in' Figs. 1
and-3. In each of the chambers or recesses
16,716 thus produced at the top surfacey of

‘the funnel shaped plates 9, 9 is sceured, by

soldering or otherwise, g filling piece or

member 18 which, as ciearly shown in Figs,
i, 2, and 5, has its top surface made fush

with the-top'E surface of the plate to which it

recess 16 wherein i is held from top to bot-
tom so-as to materially incréase the strength
and stiffness of the pendent projection or
Spacing member 15 produced at the lower or
under surface of said plate by the bending
of the metal downward to form such cham-
ber or recess 16. | |

.+ Bach filling piece or member 18 has, ad-

Jacent to the upturned Hange or bead 11 of

the plate 9 to which it is secured, an integral

~upturned and outwardly directed projection

or part 19, the under or outer surface of
which is.arranged to fit flush upon ‘the in-

clined or tapered surface of said adjacent

flange or bead 11 and the inner or upper bev-
, _ is arranged, when the
plates are assembled, as shown in Fig. 1, to
afford a. shoulder or abutment 20 +which 18
contact upon the outer

|
T

shoulder or abutment 19,

upon the subjacent’

the chamber or

Jower

by the plate 7

{protf‘

J

ratelv against the
surtace ¢ a3
flange or riny 11 of said topmost plate, the

being herein showd pre
‘upwardly and outwardly directed Pparts or

‘the axis of the drum, and since each

plate, 1t een that ¢ 1
15_atflorded, and the gssembled . structnre is.
adapted to withstand, without’ liability of

‘of the

At the thickenad s
afforded by the filling
secured -within the ch , ,
16, 716;” thi ‘seyeral plates 9 of the 1m-

N
| I
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v or lower beveled surface 12 of the flared or
tapered marginal flange or bead 11 of the

superjacent plate 9.

When the improved liner. constructed ae-
cording to my Invention is arranged in the
separator drumi, as shown in 1. 1, the
lowermost funnel shaped plate 9 is rested
upon the thickened bottom plate 7 -at the
part of the drumn, being supported at
a suitable clevation above said plate 7 bv
the engagemoent of ilg supporting or spac-
g members 15, 15 theréwith, and having
the Tower or outer surfaces of its upturned
flange or head 11 engaged npon shoulders
afforded Dby the tapered of heveled mner
surfaces of upturned projections 19* earried
and heremn shown as made
similar to the projections 19 of the filling
menbers or picces 18 of the respective plates
9. Where desired. as stated above, the plate
T may be dispensed with, and. the liner may

be supported directly .above the bottom of

the separator drom.” L
~Above the topmostplate of the liner, whex
within the separator'dium, as <hown in Fig.
1, 15 fitted the thickened top plate 8. which
15 provided with “in inclined surface 82,
which 15 adapted #0 conform and fit aceu-
inner or ipper  beveled
of the marginal uptyrned and fared

of said topmost plate 9

filling members 18 st pl
as unprovided with the

projections 19 such as are provided upon ‘the

remainder of the plates 9 comprised in the

In assembling the plates 9D within, ‘the

separator drum, the spacing members 15,

1o are alined with each other parallel with.
member 15 hag itg iower surface engaged
upon a flling membei”18 of the subjacent
will De seen that great strength

damage or derangement. 6f its Pplates, such
pressure as may pe imposed thereon .11, . 8e-

Cllrilitg the CO"V@I‘ Gf tllefdl.,"nl -Li]':‘[ p(}S]tlpﬂj
and tarthermoré, since’ the

L]

by the-inwer SO upper béﬁ@l?@'fﬂ-'.fsﬂ-]’f?‘*?ﬂg of
the uptwrnéd projections’ 197 of the. flling

members, 16 will ‘beé seen that the several,
plates 9 aré thereby prevented. froin shipping

OF .'s]")rij’mi'iffp:' Iaterd] Iy charin o the operation

of the drnm. «o ‘that bending or deformation
thn' metidl*“ plates  is -effectively

avoided. = ° .

_members 19, 19
ambers or recesses

proved: lifier' are apertured, as seen -at 21,
R | S | I -

"4
o .

ore, simce’ the outer edge por-
tion of each plate ]m's‘;'!“seﬁi;r,e'renga cement
. | . ' Lt Y RS . T [, 2 -r:: .
upon the shoulders or ‘abutment 20 afforded

70
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21 upon the drawings, and .in assembling |
the plates within the separator drum, such |

apertures 21, 21 1In the several super-
po<ed liner plates are alined with each other
in directions parallel with the drum axis,
to produce passages extended . upwardly
adjacent to the periphery of the liner as

~clearly shown at the left-hand side in Fig.

10

15

20
- 20

30

1, and which are adapted to receive the full

milk supplied by way of a passage or pas--

sages 1* produced in the lower part of the

drum and having communication with said

passages by way of apertures T suitably
formed in the thickened lower part 7.
At the forward side of each filling plece

or member 19, with reference to the direc-

tion of rotation of the drum, as indicated by

the arrow @, in Fig. 2, such filling piece

19 1s cut away or notched out-as clearly
shown 1 Figs. 2 and ‘8, so that the full

‘milk rising through the apertures 21, 21

at each vertical passage of the liner is per-
mitted to flow freely from such passage

into the forward end of each recess or cham-

ber 16, and is permitted to escape from such
chamber or recess into the space or com-
partment 10 between plates 9, 9 with which
such chamber or recess 16 is in communica-
tion, and as shown in Ifigs. 2 and 8 _the said
forward ends of the chambers or recesses 16,
16 have upwardly inclined surfaces 17 which

B facilitate the flow of the full milk from said

35

chambers or recesses to the spaces or com-

partments 10 between the several plates 9, 9

of the liner. _ - :
In addition to the engaging means above
described which serve to maintain the liner

- plates in spaced relation and prevent the

40

o0

90

6

6o

sageways a

plates from being sprung or stretched out of- |

shape during use of the separator, I have
shown the liner plates provided with aux-
iliary engaging devices which serve to pre-
vent turning of the plates relatively to each
other during use, whereby the verfical pas-
torded at the openings 21, 21,
might be occluded, and as shown in Figs.

1, 2, 4 and 6, said auxiliary engaging means
acing blocks or mem-

comprises filling or sp
bers 24, 24, of which three are provided at
each plate 9, located at equi-distant points
midway between the first mentioned engag-
ing means, comprising blocks or members
18,18. o
The auxiliary filling or spacing blocks or
members 24, 24, are securely held, by solder-
ing or otherwise, in chambers or recesses

~afforded in the plates 9, 9 ‘at’ points some

distance above and within the mareinal rims

or flanges 11, 11 ‘of said plates, the structure
being such that the metal of each plate 1s de- -

nressed at each such chamber or recess, and
thereby a projection is produced at the
under-side of each plate 9 beneath such

“chamber or recess, as clearly shown at 929

on the drawings.

&N
%3

- The depressions or chambers wherein the |
auxihary filling or spacing blocks or mem-

bers 24, 24 are held, are made V-shaped in
cross section, so as to produce inclined or
beveled surfaces or shoulders 23, 23 extended
at angles to each other upon the opposite
lower sides of the several projections 22, 22

produceds upon the undersides of the liner

plates by the formation of the above-named
depressions or chambers therein, and the
upper parts of said spacing blocks or mem-
bers 24, 24 of the several liner plates except-
ing that which is uppermost, are extended
upwardly above the upper conical surfaces
of the corresponding liner plates, so as to

form projections upon said upper conical .
surfaces of the liner plates, which projec-

tions are notched -out to produce opposite

1nclined or beveled surfaces 25, 25 at angles

to each other and adapted to conform to and
fit flush upon the beveled or inclined sur-

22 upon the under surfaces of the liner
plates. By this arrangement the projections
22 at the underside of each liner plate arc
adapted to contact upon and interlock with

70

80

35

Taces 23, 23 of the respective projections 22,

the corresnonding projections at the upper .

side of the subjacent plate, so as t¢ main-
tain the plates in spaced relation and to

strengthen the structure to enable it the bet-

ter to withstand crushing strains imposed in

the direction of its axis, and since the inter-

95

locking inclined or beveled surfaces 23 and

25 of the several projections are extended in
planes at angles to the direction of the

rotatory movement applied to the liner dur-

L

Ing use, 1t will be seen that the several plates
are prevented ifrom shifting one upon the
other, whereby the apertures 21, 21 are

‘maintained in communication and are pre-

vented from becoming closed or obstructed
during the use of the device. N

In connection with the spacing means
above described I have shown the improved
liner also provided with auxiliary spacing

‘means, which as shown in Figs. 1 and 2 are

m the form of spiral projections 30 extended

~along the undersides of the respective liner

plates from the chambers or depressions 16,
16 adjacent to the peripheral parts of the
plates upwardly and inwardly toward the

central upper portions of the liner plates.

each such spiral projection being produced.
as herein shown, by an integral portion of
the corresponding liner plate which is bent
downwardly to produce such
at the under surface of the:

projection 30
plate, a cor-

100

105

110

115

120

responding spiral channel 83 being produced

in the upper surface of the plate, as clearly
shown in Tigs. 1 and 2. By this arranoe-
ment, the spiral projections 80 at the under-
side of each liner plate are adapted for con-
tact upon the upper conical surface of the
subjacent plate to hold the several plates
of the liner in spaced relation and to afford

125
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project ‘above the upper conleal suriaces O

the plates as shown at.15% and may be :1n-

&5 gaged in enlargements 32 of the depres- & an opening extended through said projection 3.

ok ' .r L h '
gl '| :I." LR \

. plates ywhich rave npbent to %L‘Odtl{je saidl
 depressions or chambers will

. it opposite, to said projection, said depres-
e caused 10,

d
! n
Mo

sion having one of its walls inclined from
its lower. to 1ts upper part to facilitate the
flow of the milk from said depression;: and

»

increased strength and stiffness such as is | slons or chambers 16* of adjacent plates so.
desirable for preventing deformation of the | as to strengthen the structure and prevent
. platestunder the strains to which they are | the liner plates from turning relatively to
. subjected during actual use. In some cases | each other during use. o
« I have also found it desirable to provide Having now described my invention, what v
" spiral filling strips or members 51 extended | I claim as new-and desire to secure by Let-
in the spiral channels 33 produced upon i ters Patent 1s:. - _
the upper surfaces of the liner plates by | 1. A liner for centrifugal separators com-
“the bending of the metal to form the spiral | prising a plurality of funnel-like plates
1q projections 30 at their undersides as above | adapted to be fitted one within. the other m 75
* described. Such a construction is shown 1n spaced relation, each such plate having one
the detail sectional view, Fig. T, wherein | of its conical surfaces provided with a pro-
said filling strips or members are arranged. jection and its opposite conical surface pro-
-~ {o project above the conical upper surfaces | vided with 2 shoulder adapted for engage-
15 of the plates in position for accurate contact | ment upon the projection of an adjacent gg
" ypon the spiral projections S0 of the super- | plate at the side of such proj ection which 1s
jacent liner plates. o o | adiacent to the perimeter of the Liner.
 In Fig. 9 I have shown a modified forma- | 2. A liner for centrifugal separators com- °
tion of the liner embodying nyy invention, | prising a plurality of funnel-like plates
50 W'heminlthe-.p:szndem.:pxrojee‘tiﬂn 15 upon the | adapted to be fitted one within the other m g5
" lower side of each liner plate is engaged spaced relation, each such plate having an
within the upper .enlarged portion 32 of | integral depressed. pertion. forming on ona
the corresponding chamber or depression 16 of its conical surfaces a projection and upon.

. in a subjacent liner plate in such a manner ‘its opposite conical surface a chamber, and.--
o as to lock the plates agamnst independent | a filling member fixedly held within said go
turning movement and thereby prevent them | chamber and adapted for engagement with
from . shifting sufliciently to occlude or | the projection of an adjacent plate. PR
obstruct the apertures 16 during operation | - 3. A liner for centrifugal separators com-

 of the separator. . . . | prising a plurality of funnel-like  plates
30  From the above description of my im- | adapted to be fitted one within the other in 95
- provemerits, it will be obvious that the liner spaced relation; each such plate having an
- constructed according to my invention is of | integral depressed portion forming a pro-
 an extremely simple and comparatively in--| jection at one conical surface of the plate
. expeénsive nature, and is particularly well | and a -chamber at the opposite surface there-
a5 adapted for use by reason of the strength, | of, and a filling block held within said.cham- 100
. and rigidity of its construction, and 1t will | ber and provided with a shoulder adapted
also be obvious from the above description | for engagement upon the projection of an
that the device is susceptible of considerable adjacent plate at the side of such projection
~¢hange, within the scope of the appended | which is adjacent to. the perimeter of the
4O ﬂmgimsLwithaut.m_&terial departure from the Tiner.. - 105
principles and spirit of my invention, and | 4. A liner for centrifugal separators com-
for this reason 1 do not desire to be under- prising a plurality .of funnel-like plates
stood as limiting myself to the precise for- | adapted to be fitted one within the other,
.mation. and arrangement of the several | each such plate having one of its conical
+5 parts herein set forth in carrying out my | surfaces provided with a projection adapted 110 '
invention in practice. Ior example, 16 1s for engagement with an:adjacent plate to
. evident that tge' annular depressed portions | hold the plates. in:spaced relation, the oppo-
- .of the liner plates may extend to.a, oreater. | site conical surface of said plate having a
. or less extent around the circumference of | depression produced. in it -opposite to. sa1d
50 each plate and may even be made.1n annular | projection and. an: opening produced in the 115
. formation aa-isimwn at 15* 1n Fig. 10, so as plate-within said depression and adapted for-
~to afford an annular channel 16° extended | the flow of flmid., L
" avound the peripheral portion . of the plate, | 5. A linerfor centrifugal separators.com- .
and the. filling pieces or members 18 may be |'prising a plurality of funnel-like plates
55 secured in said annular channel 16* so as to adapted to be tted one within: the other, 120
. extend ~across the same adjacent Lo each®! ‘each such plate naving a projection extended
. apertire 21, Or, if desired, the chambers or’ f outwardly beyond one of its eonical surfaces
 depressions, may be produced in the lower |"and adapted for contact upon an adjacent
- gurfaces of the plates, as shown at 16° in | plate to hold the plates in spaced relation,
60. Fig. 11, in which case integral parts. of the | and provided with a depression produced 1n 125
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- a,nd"é,daptfed tor the flow of fluid into said

10

- opposite conical surface of the plate, a fill-

15

20

20

30

39

‘of fluid from one surface of the

‘plates 1n spaced relation.

954,058

chamber. - | ,

6. A liner for centrifugal separators com-
prising a plurality of funnel-like plates
adapted  to be fitted one within the other,
each such plate having an integral depressed

portion forming a projection extended from

one conical suriace of the plate and adapted
for contact upon an adjacent plate to hold

the plates 1n spaced relation, the said de-

pressed portion forming a chamber at the

ing block held within said chamber and a
passage extended through the projection and
sald filiing block and adapted for the flow

other. | L o
7. A lmer for centrifugal separators com-
prising a plurality of funnel-like plates

adapted to be fitted one within the other,

each such plate being provided upon. its
upper convex surface with upwardly ex-
tended shoulders adapted for engagement
with projections upon an adjacent plate at
the sides of such projections which are near-
est adjaceént to the perimeter of the liner.

8. A liner for centrifugal separators com-

prising a plurality of funnei-like plates

adapted to be fitted one within the other, |
the upper convex surface of each such

plate being provided adjacent to its perim-
eter with upwardly directed shouiders, and
the lower conecave surface of each plate be-
ing provided with projections adapted for
engagement against the inner surface of the
shoulders of an adjacent plate to hold such

plate to the

9. A liner for centrifugal separators com-

| prising a plurality of funnel-like plates

adapted to be fitted one within the other,
each such plate being provided with chan-
nels extended in spiral directioris from its
central

portion toward its outer part, and
filling members extended along the channeils
of the plate and forming spiral projections

adapted for contact upon an adjacent plate

“to hold the plates in spaced relation.

- 10. A liner for centrifugal separators

comprising a plurality of funmnel like plates
adapted to be fitted one within the other,
each such plate having a plurality of chan-
nels extended spirally from its mner por-
tion toward its outer part and having an

integral depressed portion at the outer end

of each such channel, said depressed portion
forming upon one surface oi the
projection adapted for contact with an ad-
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plate a

jacent plate to hold such plate in spaced

relation and forming a chambgr at the op-
posite surface of the plate, and communi-
cating with the adjacent spiral channel, and

filling members inserted in said chambers

and provided with parts traversing the
chambers adjacent thereto and projecting
from the conical surface oi the plate and
adapted for contact with an adjacent plate.

- In witness whereof, I have hereunto.

signed my name in the presence of two sub-
scribing witnesses. S -

Witnesses: -
Carr I'RIBERG,
. ROBERT APELGREN.

e
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