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 To all whom it may concern:

Be it known that I, Jomax PeriEr Jo-
ITANSSON, a subject of the King of Sweden,
and resident of Enkoping,
of Sweden, have mvented certalin new and
useful Improvements in or Relating to
Centrifugal Liquid-Separators, of which the
following 1s

This invention relates to certain improve-
mente in centrifugal separators, and more
particularly in that class of such devices
wherein are employed liners formed from
thin plates adapted to be grouped in spaced
CIr eular arrangement within the separator

drum so as to surround the inlet or admis-

sion passage thereof, and the object of the

“1nvention 1s to promde novel and improved

means for maintaining such liner plates 1n
spaced relation ao‘unst the stress 1mposed
upon them durmtr the centrifugal operation,
whereby the liner is braced and strengthened
to withstand such stress, and the employ-
ment of projections or spacing devices such
as have heretofore been provided upon the
plates themselves, 15 dispensed with. IHere-
tofore, in such stluetmes the liner plates

have 11811‘111}7 been loosely connected together

at their inner and outer parts to pelmlt the
liner to be conveniently inserted and re-
moved from the drum, and 1n order to pre-
vent such plates from belng pressed 1n con-
tact with each other during the centrifugal
operation, whereby the flow of li quid be-
tween them would be interfered Wlth 1t has

been customary to provide such plates with

spacing pleces or projections, and as the
plates are usually formed from compara-
tively thin material, 1t has been customary
to locate these spacing pileces or projections
at sufliciently short intervals to prevent bend-
ing or deformation of the plates at their in-
tervening unsupported parts. '

Accor dmo to the present invention the em-
ployment of such spacing pieces or projec-
tions 1s rendered altogether superﬁuousl the
ates
being thus left open and unebstmcted
'hlouﬂhout their entire extent, so as to per-
mit of being readily and eonvemently ac-
cessible fer cleansing without requiring
movement of the p]atee away from each
other, whereby 1t 1s permitted to connect
the pla,tes fixedly together, so as to impart

such strength and stabﬂlty to the liner as

1n the Kingdem

a, specification, reference bemg :
had therein to the accompanying drawings.

is desirable, and to mater ially facilitate the '

handling of the same.

The mventlon consists, in part In a liner
“comprising a series of plates in circular ar-
‘rangement having upper and lower edge por-

tions reversely inclined to the axis of the
liner and extended in directions approach-

ing each other toward the perimeter thereof,

| and adapted for contact upon sunﬂerly

formed surfaces at top and bottom of a
seperator drum.

The invention also consists in the combi-

nation of a liner of this general character
with a centrifugal drum the upper and lower

parts of which have surfaces which are ex-
tended 1n directions reversely inclined to the
axis of the drum and approaching each other
toward the perimeter thereof, and are adapt-
ed for secure engagement with the upper
and lower edges of the liner plates to main-
tain the latter in relation during the centrii-

ugal operation.

Another part of the invention consists in
a separator drum the upper and lower parts
of which have spaced projections which are
capable of engagement with the upper and
lower edge portions of the liner plates n
such a manner as to effectively retain said
plates in spaced relation during the centrif-
ugal operation.

The mvention also eontemphtes certaln
novel features of the construction, and com-
binations and arrangements of the several
parts of the improved centrifugal separator

and - liner, whereby certain important ad-

vantages are attained, and the structures
ave rendered simpler, less expensive, and
otherwise better adaj Jted and more con-
venient for use, all as Wlll be hereinatter
fully set forth.

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

In order that my improvements may be
the better understood I will now describe
the same with reference to the accompany-
ing drawings, wherein—

Figure 1 is a side elevation of a liner con-
structed according to my invention; Iig.
2 1s a vertical section taken axially thr ough
a separator drum embodying my 1mprove-
ments, the improved liner bemg shown in
position for use therein; Fig. 3 1s a sectional
view taken homzontally tth'Llﬂ'h the drum
and liner shown 1n Ifig. 2; I‘lo 4 15 a side
view of ) smﬂ'le plate deteehed from the
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- liner;j Fig. 5 is a top edge view of the plate | liner is received is also provided
| - - shown-in Fig. 4;-Fig. 6 is a top view of an-
inner reinforced .cap or clamping member
employed within the separator drum for en-
- p gagement with the upper edges of the liner |
=~ plates for-holding them in spaced relation ;-

: - F1g.7 is a view similar to Fig. 1, but show--
~ . ing another formation of liner embodying
- .. - my.invention; Fig. 8 is a view similar to

Fig. 2, but showing another formation of
.. separator drum embodying my improve-
- . ‘ments; Fig. 9 is a side view showing another
- formation of the liner plates embodying my.
. Invention, and Fig. 10 is a top edge view
of -the: plates shown in Fig. 9. Fig. 11, a |
-+ fragmentary view ‘partly in section, and
- partly-in elevation of a certain detail of
.~ theinvention. Fig. 12 is'a view in top plan |
- 1llustrating a modified detail of the inven-
-~ Reterring first to Figs. 1 to 6, the liner
- comprises a plurality of spaced plates 1, 1,
- arranged 1n a circular series and fixedly con-
-+ - .- nected at-their inner vertical edges by means
of a tube 3, the inner edge portion of each
- plate 1 being provided, in the structure here-
. - 1n 1lustrated, with a vertically directed
~+ tlange 2, integrally produced upon it, which
- .. 1s riveted -or otherwise secured upon the
80
.~ manner as to connect said plates securely
. together to form a firm and stable body por-
-+ tion of sufficient rigidity to permit of being
- - convenlently handled and cleansed. The tube
e 3 may, however, be dispensed with when de-
- . sired, and in such event, the flanges 2, 2
- may be lapped and riveted together so as
to afford a tubular structure at the axis of

peripheral surface of ‘the tube 8, in such: a

-~ the body portion. The walls of the tube may

be, in erther case, imperforate or perforated.
- The lateral surfaces of the plates 1, 1, which
-~ form the walls of the intervening spaces or

o ‘passages, are left smooth and regular, and
-+ when the plates are fixedly connected, as

“above set forth, said spaces or passages are
readily accessible throughout their entire ex-

- tent when the liner is removed from the

drum, so that the plates may be conveniently

R ‘and effectively cleansed without being sepa-

rated, as for example, by means of a cloth

 or brush inserted between the plates. The

- upper and lower edge portions of the plates
- 1,71 are inclined in reverse directions with
. respect to the axis of the liner, the width of

85

each plate, measured parallel with the axis,

. . being greater at the inner edge of the plate

- than at its outer or peripheral portion, and

- the inclinations of such upper and lower
-~ = edge portions of each plate are of such a
-+ 60 nature as to approach each other gradually
- toward the perimeter of the liner, so-that re-

.. verse conoid formations are imparted to the

5 ber of the centrifogal deam 4. whoretn th

" top and bottom of the body portion, as

clearly shown in Figs. 1 and 2. The cham-

at top and

bottom, with reverse conoid .surfaces, which

conform to the reverse conoid surfaces at

| top and bottom of the liner, and approach
-each-other toward the perimeter of the drum
‘and are adapted for accurate contact upon
“the inclined upper and lower edge portions
‘of the several liner plates, so as to permit
said plates to be securely clamped between
~such reverse conoid surfaces of the drum and

to be thereby securely held against deforma-
tion or bending under the centrifugal force

and stress to which they are _'e._Xpo__se?i_;.dllring

the operation of the device. -

~As shown in Fig. 2, the conoid surface of
the drum whereon the lower inclined edge
~portions of the liner plates are engaged, 1s
formed upon the drum bottom, as clearly
shown at 5 in the drawing, while the reverse
conold surface for contact with the re-
1 versely inclined upper edge portions of said
liner ‘plates, is formed upon an inner or

"0 ]
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auxiliary cap or clamping member 6, which

-1s removably arranged within the upper part
~of the drum, and has its lower conical sur-
‘face arranged to fit accurately upon the
said - inclined upper edge portions of the

liner plates, and is provided upon its top
surface with projections or reinforcements

9 and 9%, which are adapted for engagement
‘upon the under or inner surface of the drum

top or cover T so as to securely hold said
inner or auxiliary cap or clamping member
6 1n position. spaced from the top or cover

7 of the drum for effective clamping en-

gagement with the said liner plates. By
this arrangement a space or passage 8 is af-
torded between the inner auxiliary cap or
member 6 and the inclined top or cover 7

of the drum, which space or passage 8 per-

mits the flow of the blue milk up through

90
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the neck of the drum to the blue milk out-

the blue milk inwardly toward the neck of

the drum during its upward flow through

sald space or passage 8. -
11 represents the inlet or admission tube

‘of the drum, which is extended up axially

from the bottom thereof, and over which
the central tubular part 3 of the improved
liner 1s adapted to be slipped when said

liner is applied within the drum for use.
‘The upper end of the tube 11 is screw-

threaded to receive a nut 12, which is adapt-

ed for secure engagement upon the upwardly
‘directed neck or central extension 7* of the
drum top or cover 7, so as to permit of se-
curely holding the liner clamped between
‘the reverse conoid surfaces at top and bot-
tom of the drum-when the parts are as-
| sembled during the centrifugal operation. 130

let 16 1n a well known manner, and as herein
shown the reinforcements 9* are made in
‘the form of flanges extended radially from
‘the neck 10 of the inner auxiliary cap or
clamping member 6 and serving to direct

110

115

120

125




10

15 I

29

30

40

4B

50

60

65

063,577

o

In thls manner, each plate 1 of the improved | outer part of the drum. It will also be evi-

liner 1s Securely and firmly supported at
1ts upper and lower edge portions by con-
tact upon the reverse conoid surfaces 6 and
o at top
thereby etfectively prevented from being
bent or deformed during the centrifugal op-
eration without the employment of spacing
pleces or projectiens such as are ordinarily

provided upon the liner plates for this pur-
pose. |
" The full milk admitted to the tube 11 es-
capes from the lower part thereof at the
apertures 13, a hollow ring like distributing
member 14 belllﬂ‘ removablv held upon the

lower part of said tube 11 ‘below the liner,
in position to receive within its interior

chamber the full milk discharged at said
apertures 13, and to distribute the same unai-

formly to the several spaces Or passages be-

tween the liner plates 1, 1 through apertures
15 in 1ts perlmetml wall. Each plate of the

liner has its lower edge portion notched out

or cut away adjacent to the center of the
liner 1n order to permit the hiner to be posi-
tioned over the member 14 to bring the
spaces between the liner plates closely adja-

cent to the apertures 15 of said member.
The uptur.uad neck po-rt-lo-ns or central ex-

tensions 7* and 10 of the drum top 7 and
mmner or auxiliary cap or clamping member
6 are spaced apart, as clearly shown in Iig.

2 to afford between them an annular space

into the lower part of which the blue milk
1s discharged from the space or passage 8§,
and the neck portion or extension 10 of the
Inner cap or member 6 1s spaced apart from
the inlet tube 11 to produce a similar
nular passage through whmh the cream
flows upwardly to the cream outlet 20, and
in order to permit of controlling the level
of the blue milk and cream within said
annular chambers or spaces, I provide a
ring or partition 19 extended across the an-
nular blue milk space between the exten-
sions 7* and 10 of the drum top 7 and cap
or member 6, which ring or partition has a
constricted passage 18 extended through 1t
for the flow of the blue milk te the outlet
16, a screw 17 being adjustably held upon
the extension 7* of the drum top 7 with its
tip entering said channel 18 so as to permit
of varying “the capacity of said channel for
the flow of the blue milk by simple de]ust-
ment of said screw,

While the employment of the auxiliary or

inner cap or clamping member 6 for contact
with the liner affords a very convenient con-

stluction the invention 1s not limited there-

to, since it will be evident that the conoid
top of the liner may be engaged directly
upon the correspondingly formed top sur-
face of the drum, the blue milk being dis-
charged thl(}uﬂ‘h appropriate devices, as
pipes or passages communicating with the :

and bottom of the drum, and 1s

an-

dent that the upper and lower surfaces of

the liner and the upper and lower surfaces

of the drum which contact therewith need
not, according to the broad principle of my

111?611“011 be OIVGH 160U1‘LI' or true COHOld_

forms, but may be sphemcal or irregularly
formed. For example in Ifig.
shown the liner provided at top and bot-
tom with reversely inclined wavy or step-
like surfaces wmch oracdually approach each
other toward the per rimeter of the structure,
and are adapted to be clamped between cor-

responaingly formed surfaces at top and

bottom of the drum.

In Fig. 8 I have shown an embodiment
of my invention wherein the top and bot-
tom of the separator drum have grooves 21,
21 to recelve the edges of the liner p]ates
the surfaces of said grooves which have
clamping engagement with said edges of the
liner plates being reversely inclined so as to
accurately conform to the inclinations of
sald edges. In this construction the grooves
21, 21 are separated by projections 23, 23
which are adapted for engagement aﬁ*amst
the outer sides of the liner phtes ad] acent
to the edges thereof so as to the more se-
curely maintain  said plates 1n position
against the stress imposed upon the plates
dmmo the centrifugal operation. In cases
where the liner plates are exceptionally
wide, measured vertically, 1t may sometimes
be desirable to provide them at their cen-
tral parts with spacing pieces or projections

7 I have

70

75

80

85

100

22, 22, as shown 1n Figs. 9 and 10, so as to

lessen the liability of bendlnﬂ Whlch would

otherwise be present.
As shown in Fig. 3 the inner portions of
the plates ad]acent to the flanges 2, are

{ curved for a considerable pal't. of their
length with a comparatively great eccen-

tricity with respect to the axes of the hiner
i order that the spaces or passages between
such 1nner portions of the plates may be as
wide as possible adjacent to the center of
the liner where the full milk 1s received.
The outer portions of the plates are curved
with reduced eccentricity with relation to
the axes of the liner in order that the plates
shall approach each other adjacent to the
perimeter of the liner, the spaces or pas-
sages between such outer portions of the
plates being thereby reduced in width so
that the milk—layers contained therein are
very thin where the centrifugal force acts
with the greatest power, in ovder that the
areatest ef’ﬁmency may be attained. The
cream will, however, readily. pass toward the

center 1ts How bemo fa0111t'1ted by rotat-
ing the drum and lmel . the direction 1n

which the plates are bent, as indicated by
the arrow 1n Fig. 3, so that the flow of the
cream will be facilitated by its 1nertia.

Having thus described my invention, what
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I claim and desire to secure by Letters Pat- |

- entis:

~ 1. A liner for a centrifu:g‘al separ'atofhav-_ '
g plates the upper and lower edge por-
tions of each of which are extended in direc-

o -“tions reversely inclined to the axis of the

- 10

- liner and approaching each other toward the
. perimeter thereof, said upper and lower
- edge portions of said plates being capable of

engagement with similarly formed surfaces

-~ at.top and bottom of a drum. =

2. A liner for a centrifugal separator hav-

- 1ing plates curved in cross section, the upper

- and lower edges-of each plate being extend-

ed 1n directions reversely inclined to the axis

. of the liner and approaching each other

- toward the -perimeter thereof, and being

capable of engagement with similarly

~formed surfaces at top and bottom of a
- 8. Aliner for a centrifugal separator hav-

~ ing fixedly connected plates the upper and

~ lower edge portions of each of which are ex-

. tended in directions reversely inclined to the

- plate being reduced adjacent to the per- |

- - 1meter of the lier, and said upper and lower

%0 edge portions of each plate being capable of
- engagement with similarly formed surfaces

at top and bottom of a drum. -~ -

| 5. A liner for a centrifugal separator hav- |

Ing fixedly connected plates which are, in

- cross section, eccentrically curved with rela-

| ‘o

axis of the liner and approaching each other:
~ toward the perimeter thereof, said upper and
. lower edge portions of said plates being
~capable of engagement with similarly formed.
o surfaces at top and bottom of a drum.
90 4 A liner for a centrifugal separator hav-
- 1ng plates which are in cross section eccen- |

- trically eurved with relation to the axis of

- the liner, and the upper and lower edge por-

- tions of each of which are extended in direc-
3% tions reversely inclined to the axis of the

~ lmer and approaching each other toward the

~ perimeter thereof, the eccentricity of each

tion to the axis of the liner, and the upper

‘and lower edge portions of each of which |
are extended 1n directions reversely inclined.
_ to the axis of the liner and approaching each
~-other toward the perimeter thereof, the ec-

- centricity of each plate being reduced adja-

~ cent to the perimeter of the liner, and said
- upper and lower edge portions of each plate

_. being capable of engagement with similarly

% 55 formed surfzt(:es at top and bottom - of a,

- drum.

~-6..A liner for a centrifugal separator hav-

- 1ng spaced plates each having its inner part
o . provided with an integral angular laterally
- "7 directed portion which is rigidly connected

 with an adjacent plate.

- 7.. A liner for a centrifugal separator hav-

ing spaced plates, each of which has a later-

ally directed portion affording a rigid con-

" nection with an adjacent plate, the upper

| the top and bottom of a drum. o
- 8. A centrifugal separator comprising a
drum having its respective upper and lower

parts each provided with a series of spaced
~projections, and a liner adapted for ar-
‘rangement within the drum and comprising ,,
a series of plates the upper and lower edge
portions of which are adapted for engage-

drum.. =

 and lower edge portions of each plate being
extended 1n directions reversely inclined to

the axis of the liner and being capable of en-
gagement with similarly formed surfaces at

ment upon the projections of the respective
series
drum.

9. A centrifugal separator comprising a
drum having, at its top and bottom, reverse

conold surfaces each provided with a series

i of spaced projections, and a liner adapted
| for arrangement within the drum and com-

prising a series of plates eccentrically curved

at the upper and lower parts of the

70
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~with relation to the axis of the drum and
‘having upper and lower edge portions ex-

tended in directions inclined to the axis of

the drum and  approaching each other

toward the perimeter of the liner and adapt-

ed, when the liner is within the drum, for
engagement upon the projections of the re-
| spective series at top and bottom of the

- 05

- 10. A centrifugal separator cdmprising a
drum having a central tubular part provided

with an admission passage, a chambered

member extended around and detachably

held upon said tubular part with its chamber

adapted for communication with the admis-
sion passage to receive fluid therefrom, and
provided with outlet apertures in its periph-
eral walls for the discharge of fluid from its
chamber, and a liner comprising a series of
plates extended in the drum and spaced

apart to produce between them a plurality of

passages to which the fluid discharged at the

| peripheral apertures of said member is ad-
{ matted. .

11. A centrifugal separator comprising a
drum having a central tubular part provided

‘with an admission passage, a chambered

member extended around and detachably
held upon said tubular part with its chamber
adapted for communication with the admis-
sion passage to receive fluid therefrom and
provided with outlet apertures in its walls

for the discharge of fluid from its chamber,

and a liner arranged within the drum and
comprising a tubular member removably

fitted upon the central tubular part of the

90

100

105

110

116

120_

drum, and plates fixedly held at their inner

‘edges upon said tubular member and ex-

tended therefrom and eccentrically curved

| 1n cross-section with respect to the axis of

the drum and spaced apart to provide pas-

sages between them for the outflow of fluid
~discharged at the outlets of said chambered

. = -

member. -
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12. A centrifugal separator having a

~ drum comprising separable upper and lower
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members provided, at their upper and lower
parts with projections in series, a liner
adapted for arrangement within the drum
and comprising a series of plates, the upper

and lower edge portions of which are adapt-

ed for engagement upon the projections of
the respective series at the upper and lower
parts oi the separable drum members, and
means Tor holding the separable members of
the drum 1n relation with their series of pro-
Jections engaged with said liner plates.

13. A centrifugal separator having a
drum provided with a chamber the upper
and lower parts of which have spaced pro-
jections adapted for engagement with the
upper and lower edge portions of liner
plates to hold such plates in position within

the chamber.

14. A centrifugal separator having a
drum provided with a chamber, the lower
part ot which has spaced projections adapt-
ed for engagement with the lower edge por-
tions of liner plates, and a clamping mem-

ber arranged within the upper part of the

drum and also provided with spaced pro-
jections for engagement with the upper edge
portions of such liner plates.

15. A centrifugal separator having a
drum provided with a chamber, the lower
part of which has spaced grooves adapted
to receive the lower edge portions of liner
plates, and a clamping member arranged
within the upper part of the drum and also
provided with spaced projections for en-
gagement with the upper edge portions of

said liner plates.

16. A centrifugal separator having a
drum provided with a chamber the lower
part of which has a surface extended In a

~darection upwardly inclined from the axis

of the drum toward its periphery and adapt-
ed for engagement with the lower part of a
liner, and a clamping member arranged
within the upper part of the drum and pro-
vided with a surface extended in a direction
downwardly inclined from the axis of the

drum toward the periphery thereof and

adapted for engagement with the upper part
of such liner. |

17. A centrifugal separator having a

drum provided with a chamber the lower

part of which has'a conoid surface extended |

ax1s of the drum toward its periphery and
adapted for engagement with the lower part
of a liner, and a clamping member arranged
within the upper part of the drum and pro-
vided with a conoid surface extended in a
direction downwardly inclined from the axis
of the drum toward the periphery thereof
and adapted for engagement with the upper
part of such liner. N

18. A centrifugal separator having a

drum formed of separable parts and pro-

vided with a chamber the upper and lower
portions oif which have spaced grooves
adapted to receive the upper and lower edge
portions of liner plates to retain said plates
in position in sald chamber, and means for
securing the separable parts of the drum in
relation for holding said grooved parts in
engagement with the liner plates. - "
19. A centrifugal separator having a
drum formed of separable parts and pro-
vided with a chamber the upper and lower
portions of which have spaced projections
adapted for engagement with the upper and
lower edge portions of liner plates to retain
sald plates in place within the drum, and
means for securing the separable parts of
the drum 1n relation for holding said pro-
Jections 1n engagement with the liner plates.
20. A centrifugal separator having a

drum provided with a chamber the upper

and lower parts of which have spaced re-
cesses adapted to receive upper and lower
edge portions of liner plates to retain said
plates 1n position within the chamber.

21. A centrifugal separator having a
drum formed of separable parts and pro-
vided with a chamber the upper and lower

portions of which have spaced recesses

adapted to receive the upper and lower por-
tions of liner plates to retain said plates in
position within said chamber, and means for
holding the separable parts of the drum in
relation for holding the liner plates engaged
in the spaced recesses at the upper and lower
portions of the chamber.
- In witness whereof I have hereunto signed
my name this 31st day of January, 1906, in
the presence of two subscribing witnesses.
JOHAN PETTER JOHANSSON,
Witnesses:
CArL FRIBERG,
ROBERT APELGREN.
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