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_Speciﬁc&tion of Letters Patent
Application filed October 18, 1906, Serial No, 339,484,

Patented Jan. 21, 1808.

To all whom 1t may concern.:

Be it known that I, Oscar ANpnRrSON, a
citizen of the United States, residing at
Kearny, in: the county of Hudson and State

s of New Jersey, have invented certain new
and useful Improvements in Centriiugal
Cream-Separators, of which the followingisa
specification.

- The objectsof thisinvention are to provide
10 for a centrifugal creain separator a liner or
liner skimming device in which there shall be
& laroce number of upright surfaces arranged
in & transverse plane at inclines to the radii,
said surfaces being inclined all m the same
15 general direction with reference to the radii;
to thus present a maximum skimming area
in & minimum space, and secure complete
and perfect separation; to at the same time
retain sunplicity of construction and a small
90 number of parts; to secure sufficient strength
in such a Eevice so that 1t will not collapse
under the strain of centrifugal force; to en-
~able & plurality of such skiinming devices to
be uested and employed in a single separator;
o5 to providc ~n unproved skimming-shield for
- the top of wue bowl; to provide for the con-
~ venient escape of the separated cream and

. skt milk; toenable bOdl the skimming de-

vice and skimming shield to be casily and

30 perfectly cleaned; to secure 2 simple, dura-
Ele ano inexpensive construction through-

out, and to (){)t-uin other advantages and re-
sults as may be brought out in the following
description. - | |

35 Referring to the accompanying drawings.

in which like numerals of reference indicate
corresponding ‘parts in each of the several
drawings, Figure 1 is a central vertical sec-
tion of the bowl and interior devices of a cen-

40 trifugal cream separator of my improved
construction; Fig. 2 is a perspective view of

the liner or skimmniing device emploved in the
body of the bowl, and Fig. 3 1s a sule eleva-
tion of the same; Fig. 4 is a top or plan view

45 of two liners or skimming devices of my -
proved construction as employed togegther,
and Fig. 5 1s a transverse cross section on

- line z, Fig. 3; Fig. 6 is a side elevation of the

- skimming shield for the top or cover of the
80 bowl, Fig. 7 is a view of the same from be-
neath, Fig. 8 i1s a diagrammatic view showing
an end view of parts of three skimming de-
vices spread out or “developed”’, Fig. 9 is a
gimilar view of the opposite ends of such de-

!

I

!

of said part so developed and somewhat
separated longitudinally. :

In said drawings, 1 indicates the bowl of a
centrifugal cream separator supported on &
spindle 2 screwed into a hub 3, and sur-
mcunted by a cover 4 which screws on, as is
common. A rubberring 5, under centrifugal
force lies outward in a suitable groove 6 over
the joint formed by the body and cover of the
howl, to prevent leakace atsaid jomt. With-
in the said bowl 1s the usuunl centrally dis-

| posed supply tube 7, and which is provided

at 1ts bottom with a flaring portion 6, having
a wide radial flange or plate 10. This bot-
tom or distributing plate extends to the side
walls of the bowl, and 1s held up from the
floor thereof by means of ribs 11, being per-
forated between sald ribs, asat 12, to permit
an up-passage of fluia to the lLiners or skim-
ming devices. The perforations 9, are with-
in the cream-wall and serve to relieve the
hottom 8 of the supply tube of such c¢ream
as may have at that point become already
secparated under certain conditions. The
liner or skiinnmung device, as 1t 1s sometimes
called, comprises a sheet metal body portion
of eylindrical shape 1 general outline, the
walls however being erimped or plaited into
longitudinel corrugations which present al-
ternate mmward and outwardly directed an-
eles, 13, 14, as clearly shown in Fies, 2, 4 and
5 of the drawings, more particularly. Said
bendings of said walls are at comparatively
sharp angles, so that the greater part of the
skimming device consists of transverse sur-
faces 13, 16, all inclined one with respect to
another mm a transverse plane of the liner and
all lying transversely with respeet to the
oeneral evhndrical surface.
should be noted that in a transverse plane of
the liner the direction of each of all these
skimming surfaces 15, 16, is oblique to the
radir of the cirele which it cuts, and all are

imclined m the saume direction with regard to
‘the rotation of the machine.

_ Inother words,
if & radius be drawn at any point in such a

- plane, 1t will form an acute angle with any

surface 15 or 16 which 1t cuts; and further-
more, each surface i1s inclined inward from
the outer circumference of the ceylindrical
liner in the same direction, viz. forwardly
with respect to the direction of rotation of
the bowl

both sides or skimming surfaces of each cor-
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. Or, to state 1t i another way,

55 vices, and Fig. 10 & detail perspective view | rugation rake the same way, <. e., are tangent 110
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on the same side of the center of rotationto
circlos strick from that center. This 1s a
very tmportant feature of My 1nvention,

since it ennbles many more surfaces to be pro-

vided than would be possible if they diverged
widely in different directions across the radal.
From the construction, it {cllows that the
acute angles formed M any transverse plane
between radit and th - inner sudes of the skini-
ming surfaces, will all be on the same side of
said radit with I'f:f_vrt'm:ﬂ to the direction of
rotation. While said surfaces should ex-
tend longitudinally of the bowl or be up-
right in that sense, they need not necessarily
be vertical; again, though I have shown the
Liner eviindrieal, it could obviousiy he ol

l-.

other forms without departing from my in-
vention. - The walls of the said liner are at

their cutwardly presented angles 14, fongiti-
dinally slotted, as at 1, while the mwardly
presented angles 15, have similarly disposed
rows of perforations 187 Said shts 1¢ pro-
vide 2 ready outward passage ol the skim-
millc or heavier portion of the liquid in the
operation of the machine, as will be herein-
after deseribed, while the perforations 1%,
onable the cream or lighter portion of the

iguid to move inwardly toward the cream

30

40

49

1Y)

fil)

wall  Furthermore, the outer ridges or ati-
gles 14, have bosses 19, to engage the mner
walls of the bowl and hold the liner away
therefron, to provide opportunity for tree
horizontal and vertical flow of the skim-mtk
or heavier portion of the hquid. " These
bosses are preferably arranced, as shown, n
three circumferential rows near the top, bot-
tom and middle of the liner respectively, al-
though any other arrangement four.d neces-
sary wizht be employed eqially well.

The manner of constructing the etreds of the

liner is shown in g, 2 more particularly,
where one of the corrugations is left- open or
anfinished.” This end s lirst alif fed as at 20,
along “its inner angle or hending, and the
inner corner. cut ofl of one flap 22, thus

formed, as at 21, Fig. 5H; then the flap s fold-

ed into o right angular plane and the other
{flap 23 1s Tolded ot top of -1t 1ts projecting
corner being cut ofl or folded over as pre-
forred.  The edges of the two folded tlaps
then conform on the inside of the liner to the
V-shaped corrugation, and are trimmed on

the outside to conform to the circular outer

boundary of the liner.  The tlaps being after-
vrard soldered or ctherwise secured firmly to-
gretlier, provide strong connection or braee
of the two sides of the V-shaped corrugation,
<o that said sides cannot be displaced with
respeet toeach other by the ordinary amount
of centrifugal foree developed ina separator.
Furthermore, the connection joins the corru-
vationsorof the liner to cach other and forms
o continuous ringat the end of the same. The
grooves hetween the inner angular projec
tions are entively open at ihet: ends for wa=n-

-

e —— o -

‘while the inner one 24 has the wner aneles 7

ine or cleaning, and the outer ones are cusHy
qecessible heenuse they are on the outside, so

that the entire device s very readhily cleaned

or washed, |

I desired, more than one of these liners 79
may be employed ma <ingle separator, the
ditTerent ones of such a series heing nested as
<hown in Fig. 4. where the outer Liner 15 of
(e <nme constriocetion previously deseribed,

I

hetween its adjacent inward projections or
corrugations closed by folding over the ends
a5 above deseribed i conneetion with the
outer liner 25, This i< only a matter of ¢on-
venience, =o as toenable the two Hners to be gp
nested, and it should be noted that the skim-
ming surfaces of bhoth are similarly disposed.
The inper Hner 24, therefore hasopen grooves
on its outside, and on its Instde, grooves
closed at their endds; henee, morder to factli- g5
tate cleaning these fatter, itmay be desirabie
to place i the end corners fitlets 26, of any
approved formation to prevent tlie accumu-
Lation of dirt.  The aneles at or between the
ottward projections or corrngations thus go
formed upon the mner eviindrical lmer 24
Lave at intervals bosses 27, to engage the
cdees of the entering Drojections oF CorniT-
(ions upon’ the outer hmer 25, and  thus
holif the {wo li_nm':-: at o proper rlir-il’;ilritft_* apatt. 95
(0 <till further liners were employed, as for
cianee a third one, the folded Haps world
he left ofl of the ;-('I‘{_Hltl lmer 24wt one e,
anil the third or inner liner would be open at
one ond or devoid of folded flaps, togecominno-
date the closed end of the <econd liner, and
provided with flaps or closed at the oppaostte
ened (o oeeupy the space where the NP Her
wis devoid of such appurtensanzes. fn this
Wal as Blany Jiners or <kimming deviees as 308
desived could be combined ina singie nua-
chine, all separable and yet when put to-
cether Dresenting as i whole elosed ends, as

-
o

L shown in Figo 4. This s Hustrated in Figs.

S 9 and 10, o which threes such skimmimng 110
Jovices 24 are shown.  Owing to the HEIE
culty of showmg such parts in thewr true
eviindrical curvature. they are shown as if
spread ont or “developed s and in Figs. 8
and 0 the three deviees 24 ave <hown as 1if 115
somewhat separated faterally, while in Ing.
16 they are shown as if separated somewhat
fongitudinally. -

At the top of the evimdrieal hner -
sevribed s a conieal sheet metal skimming jo
<hield 30, which is keved to the howl cover,or
similarty secured to the supply tube, so as to
preserve balanee of the bowl, as at 28, and
provides between itself and the inn.rsurface
of the bowl-cover, a flow rpace 249 for the pe.
king milk or heavier portion of toe Fquid
heing separated.  This flow space is practl-
cally a continuation of the space 31, between
he outer eylindrical iner 25 and the walls of
e bowl, aswill be anderstood.  Atitsapex; 130



G

29

Totation of the bow! and its parts.
1neans as the skim-milk is crowded inwardly

) 377,1-53 -

the said shield has a. (*vlmdrlcal nech 39

adapted to fill the central opening of the
bowl cover, und which 1s for its lower part,
acijacent to the conical portion of the.shield,
provided with fongitudinal grooves 33, for the
up-passage oi the skim-nulk.  Said grooves
extend to or bevond the plane of an annular

vraoove 4, in the inner wall of the central open-

ing of the bowl cover, so that the skim milk
has free access thereto and from the same to
ouile tp,..:*-;r::u;;'vh S thesanl bowleover., This
neck 32 of the skimming shneld 1s mterorly

T i‘hh{'i! ot 1Ly lower part, as at 36, to recerve.

and fit upon the upper end of the nnlk tabe

7, the entire shield being preferably support-
e or held in place this way.

The satd neck
32 furthermore has a longitudinal eream pas-
Hafrv 37 srranged close to the supply duet 7,
and which near its upper end s intersected by
an mnchined boring 35 and {itted with o eream
serew 349, which is adapted to regulate the
exael position of the outlet, as s conumon.

The outer surface of the conreal skuaming

shield, Ipwlemhh provide with grooves 40
which extend from its lower {*:Jtro Hpw 1rdly‘
to the neck 32, and are “inelined or slanted

rearwardiv with respect to the direction of
By this

from the lareer circuniference of the bowl to
the smalier neck 32, the energy lost m the re-
tardation of its movement 1s CXpe nm*d Lpon

“the walls of the grooves to assist in rotating

- auel tlw outside.

40

the bowl.

attamed by
shichd, so that it Is uneven on both the inside
I*urthvnrmr(, the lower

cdee 41, of the conieal shiekd meets the outer
upper vdge of the eylindrieal liner or hiners,

and forms at 1its outside a rest for the o uhlmr-

ring 3, when slackened, and from which 1t

TIS0S ln* centrif utrnl ft}I'(fU when the machine

aperiates, to prm*ulv 4 skim-milk passage be-

tween wself and satd shield,

In the operation of my Huprnnul separa-

~tor, the milk as supplied passe: downward

50

ﬂlrmltrh the tube 7 and radially autw ard at

its hottont beneath the plate 10, escaping up-

ward througn the apertures 12 of suid plate,
to a point Jmt ‘inside the eylindrical lm( TS,

From here the eream already separated by
| ‘("’ltllf!l" i foree moves mmzn] while the re-

T maining “milk passes outt ur{lh" through the

55

slits 17, and over the skiunning surfaces.
Here further separation occurs and  ihe
creant maves inward through the po clorations
18, while the milk goes onwardly outward
througeh the shits. This operation s earried
on through the successive liners, untid sep-
aration 1s compieted and the different pro-
ducts discharggd from the bowl, as has been
ghove mndieatiad.
Having thus ;Ies-.:friln-il

T lalm as new is:

e 'r.\-‘nnlitm, w it

o w "—"_'_'-r iy yllrw ru s w -

Preferably, these grooves 40 are
corruyaiing t]u- sheet mwetal |

A AR ramc o me— amia

T

= et ey ey -

site edges of eac -h skimming surface

. Ina Centrlfu ral separator, a*liner hav-
Ing corrugations “the contiguous sides of
which in a transverse plane of the iiner ex-
tend across radit of the bowl in the same gen-
(‘I'nl direction. |

. In a centrifugal separator, a hiner hav-
INg corrugations the contiguoussidesofwhich
In a transvesse rlane of the liner extend
across radi of thie bowl and are mmclined out-
wardiy backward with respect to the direc-
tmn of rotation.

. In a centrilugal separator, a hner hav-
ing corrugations “the conticuous sides of
which in 4 transverso nlane of the liner ex-
tend aeross radu of th{* bowl and forin at
their inner surfaces acute angles with said
radit on the same sides thereof with respeet

"to the direction o1 rofation.

4. In a centrifugal se parator, a liner pro-
viding a cire umferentia! series of adjacent
slumnmlg surfaces which In a transverse
lane of the liner extend across radil of the
{mvr in the same general divection, the nppu-
eing
connec ted one to the next preu‘duw surln(,e
and the other to the next succeeding one.

5. In a centrifugal separator, a liner COTTU-
agated ilppm_\.undtelv parallel to the axis, the
sides of said corrugdations being nearly par-
atlel and pointing in the same trvnmal direc-
tion cutting the radi of said liner at similar
angles.

6. In a eentrifueal separator, a liner hav-
ing corrugated w uH««. the sides of =aid corru-
gutmm in a transverse plane of the liner ex-
tending alternately in opposite directions
with respect to the direction of rotation.

7. In a centrifugal separator, a liner hav-
ing longitudinal H}I'I‘U}.{dtlnnh both sides of
which e i planes tangent on the same side
the axis of rotation to eircles struck thare-
from.

8. In a centrifugal separator hner, the
combination of a eircumferential series of ad-

jacent skimming surfaces which in a trans-

verse plane of the liner extend across radii of
the lIiner in the same general direcetion, the
opposite edges of each skimming surface be-
g connee ted one tothe next preceding sur-
face and the other to the next suce w'dmtr one,
and means at the ends of said nkunmmg SUr-
faces holding them 1n said posttion.

9. In a centrifugal separator, a liner hav-
11 imwl‘lmlmul uurwratmm the sides of
which in a transverse rlanff- of the liner cut
radil of the liner 10 the seme general diree-
tion forming simtlar angles therewith, -and
means at tlw ends of the liner hole Im;_: sald
corrugutlons in satd postiion,

10. In a centrifugal separator, the combi-

nation with a bowl and cover therefor, of a

skinttning shield arranged in sald cover and

forming between itself and the cover a pas-

sayge for liquid, said shield havaing upon its

<»
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24

4

siurfaces ribs which are inelined from the
Sontter part of =and <hyeld nvwardiy hackward
with respect to the direction of rotation.

L In 2 centoilugal separatfor, the combi-
nation with a bowl and a cons-a! cover there-
for, of a comeal skimnune ~haahd arranged In
sait cover and fornime betweens it<elf and thoe

cover o hassage for liruid, and w 2eries of ribs

'Il'[‘-f'tl the outer sirgee ol sl ~hield extoned-

ing from 3ts base spiradly toward tie apex
and backward with respeet 1o the direction
ol rotutron. |

120 0in n contrifusal separator, the combi-
natton with a2 howland a cover therefor, of u

5 hollow <kanpine shaeld arraneed In <aid

cover having lonettidmal portionsof s walls
displaced “rom the pormal =zurface thereof

and formng projecting j1bs o:x npe side of the

re—rd e s ora-—

waiis aud corresnondine erooves at the other

- - - I. . - - L]
stdes soud mhs and vrooves beine elined

from the onter part of (he Shiesld inwardly

backward with respeei to the Jdirection of ro-

fution.

877,158

13. In a centrifugal separator,.the combi-
nation of a bowl, a cover therefor open at its
top, a supply tube centrally disposed in said
bowl and terminating at the top of the cover,
and a skimming shield having an annular
body portion lving in said cover forming a
fltow passage therewith and an annular neck
hlling the top opening of the cover and pro-
jecting therebevond, said neck having its in-
terior passage radially enlarged for its lower
portion to receive and hold the supply tube
and having its exterior surface longitudinally
grocved from the bottom up to provide an
exit frem between the cover and the body
portion of the shield and having intermediate

- of 1t= outer end mner surfaces a longitudinal
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horing to afford an outlet from within the 49
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OSCAR ANDERSON.

In the presence of —
Frevprrier Geraany, Jr.,
Erurn B, Rero.
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