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Lo all whonv 1t maiy concer.:

Be 1t known that we, WILBUR V. MARSH
and CHARLES H. HACKETT, citizens of the
United States of America, and residents of
the city of Waterloo, Blackhawk county, and
State of Iowa, have invented certain new and
useful Improvements in Centrifugal Liquid-
Separators, of which the following is a speci-
fication.

Our invention relates to improvements in

centrifugal liquid-separators; and the objects |

. of our 1mpr0vements are, first, to provide an

20

improvedlinerhaving a series of plates super-
imposed one above another and Inclined to-
ward 1ts center to retard the progress of the
liquid in its descent from the top to the bot-
tom of the separator-bowl; second, a bowl so
devised as to permit of the withdrawal of the
ligchter constituent of iis contents from the
top and the heavier constituent from the bot-

- tom; third, a bowl containing a compartment
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- by dotted lines; Fig. 2, a vertical section of |

so arranged as to separate any solid particles
or impurities from the ligquid before the intro-
duction of said liguid into the comparitment
of the bowl which contains the liner; fourth,

a connecting-rod having at its top pmtlon a,
central cmlty for the 1ecept10n of a liquid,

sald cavity communicating with the upper
compartment of the bowl throun*h openings
on the sides thereof; fifth, a bowl separated
into compartments zmd pIOVlded with an an-
nular recess in the bottom of the interior
periphery of its sides to permit the passage
of the liquid beneath the bottom of the liner;
sixth, a liner arranged to closely engage the
interior periphery of the bowl; seventh, a
liner so arranged as to permit of the with-
drawal of the lighter constituent of the liquid
through the top of the bowl; eighth, an im-

proved packing for upper compartment of

bowl to preventescape of solid particles from

the liquid by centrifugal force, and, ninth, an

improved holder for retaining the upper pan
of separator in proper position surrounding
but not touching the top of the bowl. We at-

tain these objects by the means illustrated in

the acecompanying drawings, in which—
Figure 1 is aside elevation of the bowl with
the top and bottom pans inoperative position,
the top pan supported by our pan-holder and
theinterior construetion of the pans indicated

i

the separator.

it; Fig, 3, a vertical section of the separable
top of the bowl; Fig. 4, a plan view of the
under side of the sepa,lable upper portion of
the bowl; Fig. 5, a horizontal section of the
liner on the line 2  of I Fig. 2; Fig. 6, a plan
view of the under side of the bottom pla,te of
the liner; Fig. 7, a plan view of the upper
surface of the bottom of the interior of the

bowl; Fig. 8, a side elevation of the connect-

mu'-rod Flb 0, a vertical section of the con-
necmnﬂ*-wd F1 10, a horizontal section of

the hollow upper pmtien of connecting-rod 6

on the iine y ¥ of I'ig. 9; FKig. 11, a top plan
view of the pan- holder showmﬂ' the top pan
of separator in poswlon within it. Fig. 12 is
a front elevation of one of the spraying-tubes
of liner, and Fig. 13 is a perspective view of
the liner.

Similar numbers refer to similar parta
throughout the several views.

The
the usual spindle 43. About the bottom of
its interior periphery is an annular recess 13,

¢ A threaded hole 25 is placed at the center of
the upper surface of the bottom of the inte-
rior of the bowl for the reception of the screw .

21 on the connecting-rod 16. Aboutthisare
disposed the ducts 14 for the purpose of with-

drawing the heavier constituent of the liguid.

23 is a hole in the bowl for the reception of

a stud 15 on the bottom of the liner, which
latter serves to retain the linerin pl&ce w1th-

in the bowl.

The ducts 14 deliver the heavier coustltu-'

cylindrical bowl 19 is provided with

the bowl, showing the liner in position within
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ent of the liquid into the bottom pan 39 of

with central openings, throngh which the
spindle of the separator passes. The liquid
is ejected from the ducts 14 into the pan 39,

This bottom pan 1s provided

go

between its cover 38 and its inclined bottom
40, whence 1t flows to any convenient recep-

taele through the spout 41. .
18 is a cover of a circular shape and arched

95

in section, having its top part provided with
a cylindrieal opening‘ for the reception of the

connecting-rod 16 and having a hole 22 for
the reception of the duct 1. The lower side
of -the cover 1§ is provided with transverse
partitions 3 and 4, extending from its edge to
the edge of the central opening, the lower edf_re
of said partitions being arranged to come in
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close contact with the upper surface of the
top plate of the liner. The circumferential
edge of the cover 18 is beveled to permit of
the introduction of the packing-ring 46 be-
tween it and the liner. The packing-ring 46,
which may be constructed of rubber or any
other suitable material, is placed within the
recess formed between the beveled edges of
the cover and the top plate of liner and the
interior periphery of the bowl.
18 to prevent the escape of matter collected
within the interior of the upper compart-
ment. T'he interior partitions 3 and 4 carry
the liquid with the revolving bowl, placing it
under pressure, and results in the solid par-

‘ticles of impurities therein being thrown to

the cirecumference of the compartment. The
connecting-rod 16 serves to clamp and com-
press towethel the cover and liner of the sepa-
rater by being passed through openings in

both and lmvmw 1ts threaded end 24 screwed

into the hole 25 in tlie bottom of the bowl 19.
This method of clamping produces a com-
pression upon the packing free from twisting
stress such as is produced by covers which
are serewed directly to bowl. |
of the connecting-rod 16 has a cylindrical
cavity 26, open at the top and closed at the
bottom. On the opposite sides of the en-
larged portion of thie rod 16 are pldeed the
openings 7 and 8, each of said openings be-
Ing provided with blades, such ds 5 and 6, ex-
tendmn' inwardly.

The fum,twn of the blades 5 and G 1s to di-
vert the liquid which is convey ed into the
cavity 26 through the openings 7 and 8 into
theupper compartment, between the cover 18
and the top plate 2 of Lhe liner.

- ings.7 and 8 are so placed within the sides of
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the enlargement of the connecting-rod 16 as
to.open w hollv within the interior of the up-

_pet compartment. |
The liner is composed of the cireular top-

andbottom disks 2 and 11, connected together
by means of the radial wings 10. The disks

2.and 11 are provided with holes for the re-

eepmon of the connecting-rod 16. The top
disk 2 is beveled at its outer circumferential
edge for the reception of the packing-ring 46.

Th(, bottom disk 11 has transverse supportm Q-

pieces 12 to keep it a sufficient distance from

the -bottom of the bowl, and also has a stud |
15 for the purpose of letmumfr 1t In position”
Thetubes48are atmehed tothe

in thebowl.
top-disk of liner, opening through it to com-
municate between the upper and lower com-
partments of the bhowl.

side of duet 1. This curving in of the tubes
4S renders the closing of the tube&, at the bot-
tom unnecessary, beumcse the line of the out-
let to the lighter particles is the point where
they cease: to flow toward the center.
forations 49 are placed within the walls of the
tubes 48 along that side of the tubes which
follow the 1evolut10n thereof, and the liquid
in deseendmrr within the tubes is sprayed

'1

Iis funection

The upperend

The open-

The lower ends of
the tubes 48 are incurved beyond the inner

Per--

‘tral column in contact with them.
‘per end of said duct 1 passes through the top
-disk 2 of the liner and the upper part 17 of
‘thecover 18, and thelighter constituent of the
liguid which is forced through it is received
~within the interior ot the top pan 29, between
its cover 28 and its inclined bottom 30, whence

‘through the spout 37.

‘through them.
20 are plaeed at a sufficient dlstanee from the

‘when placed within them.
‘gages the inner peripliery of the members 382
anc 42, but does not touch the outer surface
After long use a bowl be-

comes unbalanced. It may then by impact

677,092

through these perforations upon the inclined
plates 20. A:duet 118 placed vertically with-
in the upper part of liner and secured toone
of the uprights 10. Notches 9 are cut within

the inner edges of the uprights 10 just below

the lower end of the ducet 1 to assist in divert-
Ing into said duct the stratum of the lighter
constituent of the liquid disposed in the cen-
The up-

it passes off to any convenient receptacle
The liner is provided
with a series of partition-plates inclined to-

periphery of the bowl and are furnished with
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~ward the center, supérimposed one above an-

~other and-attached to the radial wings 10. °
The outer edges of these partition-plates 20
are so curved as to closely engage the inner

90

apertures 47 to allow the liquid to descend .

The inner edges of the plates

connecting-rod 16 to permit of the free ascent .

of the ll”‘htel constituent of the liquid.

The u’pright support 35 has its lower end

30 turned ececentrically in order to allow any

desired adjustment of tlie pan 29 about the

bowl 19. The pan-holder 33 may De set at

-any desired height by means of the thumb-

s¢rew 34, This pan;-hol'de-r i1s formed of the

separable members 32 and 42, whose inside

edges are formed o6f a shape suitable to en-
gage and Lold the lower part of the pan 29
The pan 29 en-

of the bowl 19..
violently shatter exterior-boxing, endanger-

ing the operator.
W1th an unboxed bowl obviates this danger.

The use of our pan-holder
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The top pan 29 has a cap 27, in whose bottom- |

18 placed a small circular orifice, through
‘which liquids may pass downward into't-he'
A cres-

cavity 26 of the connecting-rod 16.
cent-shaped opening 44 is placed in the top

115

of the cover 28 in order to permit the operator

tolook within the pan when adjusting the pan.

over the top of the separator-bowl.
The operation of ourimproved f*ep&mtm is

thus described: When the liquid is poured
into the cup 27, it drains thence through the
The centrifugal

ortfice 45 into the cavity 26.
force imparted to the lignid by its contact

with the blades 5 and 6 causes it to move
and 3 into thespaces

through the openings 7
of the upper compartment of the Sep&mtm
which.-arve formed by the partitions 3 and 4
of the cover 18. The partitions 3 and 4 carry

the hqmd with the rapidly-revolving bowl,

causing the solid particles or impur ities con-
tained inthe liquid to be separated therefrom
and accumulated at the outer limits of the
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spaces, where they collect and are prevented
from passing into the bowl by the packing-
ring 46. The milk or other liquid to be sep-
arated being thus purified descends into the
bowl through the perforated tubes48. Asit
descends mto the bowl and is Snrayed through
the perforations 49 the liquid impinges upon
the inclined plates 20 and the lighter con-
stituent of the liquid separates from the
heavier particles, the lighter particles seek-
1ng the center of the bowl, while the heavier
move toward the inner periphery thereof.
As the lighter particles are deflected back
from the i1nner periphery of the bowl they
fiow down the under surfaces of the partition-

plates 20 until they have passed below the in-

ner edyge thereof, when they join the current
moving toward duct 1. The heavier parti-

- cles descend to bottom of bowl through the
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openings 47, whence they pass beneath the
bottom plate 12 of liner through the annular
recess 15 into the ducts 14 and thence out
into the bottom pan 39.

Having deseribed our invention, what we

claim as new, and desire to secure by Letters

Patent, 18—
1. Alinerfora centrifugal liquid-separator
composed of radial wings attached at top and

“bottom to centrally-perforated disks, a ¢ylin-

drical duct attached to one of said wings and
passing vertically near the axis of the liner
through the top disk, the top disk beveled on
1ts outer edge, the bottom disk provided with
transverse supports on its lower surface and
having a projecting stud to engage a hole in
the bottom of separator-bowl, substantially
as shown and described.

- 2. Alinerforacentrifugalliquid-separator
composed of radial wings attached at top and

bottom to centrally-perforated disks, a cylin--

drical duct attached to one of said radial
wings and passing vertically tthHﬂ‘h the top
disk near the axis of the liner, per fmated in-
turned tubes passing Vertlcally through said
top disks, the top disk beveled on its outer
edge, the bottom disk provided with trans-
verse supports on its lower surface and hav-
ing a projecting stud to engage a hole in the
bottom of separator-bowl, substantially as
shown and described.

3. Aliner for a centrifugal liquid- sepsuator
composed of radial wings attached at top and
bottom to centrally-perforated disks, a eylin-
drical duect attached to one of said radial
wings and passing vertically through the top
disk near the axis of liner, perforated plates
attached to said radial wings and inclined
downward toward the axis of liner, the top
disk beveled on its outer edge, the bottom
disk provided with transverse supports on iis
lower surface and having a stud adapted to
engage a hole in the bottom of separator-
bowl substantially as shown and deseribed.
4. Alinerforacentrifugalliquid-separator
composed of radial wings attached at top and
bottom to centrally-perforated disks, a eylin-
drical duct attached to one of said uprights

ol |

|

and passing vertically near the axis of liner
through the top disk, perforated inturned
tubes passing vertically through said top disk,
perforated platesattached tosald radial wings
and inclined downward toward the axis of
liner, the top disk beveled on its outer edge,
the bottom disk provided with transverse
supports on i1ts lower surface and having a
stud adapted to engage a hole in the bottom
of separator-bowl, substantially as shown and
described. |

5. A centrifugal ligquid-separator consist-
ing of a liner composed of a centrally-perfo-
rated upper disk connected to the centrally-
perforated lower disk by vertically-disposed
radial wings notched on theirinner edges, the
centrally-perforated lower disk having on its
lower surface a stud and radially-disposed
prejecting ribs, a duct attached to one of sald
radial wings and passing through the said top
disk, in combination with a cvlindrical bowl
having an annular recess about the bottom
of itsinterior periphery, ducts disposed about
the center of bottom of said bowl, a ecover bev-
eled on 1ts outer edge, provided with orifices
for thereception of aconnecting-rod and duct,
and having radial ribson its lower surface, a
connecting-rod adapted to clamp the cover
and liner in position, said connecting-rod
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having an enlarged portion containing anin-

terior cavity open at the top, and havmtj'

openings in its walls provided with inwardly-

extending blades, and a packing-ring, sub-
stantially as shown and described.
6. A centrifugal liguid-separator congist-

‘1ng of a liner composed of a centrally-perfo-

rated upper disk connected to the centrally-
perforated lower disk Ly vertically-disposed
radial wings notched on their inner edges, the
centrally-perforated lower disk having on 1ts
lower surface a stud and 1ad1ally-dlspoaed
projecting ribs, a duct attached to one of said

radial wings and passing through the said top
disk, perfomted inturned tubes passing ver-
tically through said top disk, in combination
with a cylindrical bowl having an annular
recess about the bottom of its interior periph-
ery, ducts disposed about the center of bot-

tom of said bowl, a cover beveled on 1ts outer

edge, provided with orifices for the reception
of a connecting-rod and a duct, and having
radial ribs on its lower surface, a connecting-
rod adapted to clamp the cover and liner
in position, said connecting-rod having an
enlarged portion containing an interior ¢cav-
ity open at the top, and having openings in
its walls provided with inwardly-extending
blades, and a packing-ring, substantially as
shown and described.

7. A centrifugal liquid-separator, consist-
ing of a liner composed of a centrally-perfo-
rated upper disk connected to the centrally-

perforated lower disk by vertically-disposed

radial wings notched on their inner edges, a

series of perforated inclined plates attached

to sald radial wings and arranged concentric-

I100.
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ally about the axis of said liner, the centrally-
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perforated lower disk having on its lower sur-
face radially-disposed projecting ribs and a
projecting stud, a duct attached to one of said
radial wings and passed through the top disk
of said liner and the cover of the bowl, in
combination with a bowl having an annular
recess about the bottom of the interior pe-

riphery, and ducts passing through the bot-

tom of said bowl, acover havingbeveled edges
and perforations for the admission of a duct

and a connecting-rod, and having transverse _
| perforated lower disk by vertically-disposed

ribs exfending from edge to central perfora-

tion, a separable packing - ring placed be-
tween the beveled edges of cover and top disk -
andinner periphery of bowl, a connecting-rod
adapted to clamp together said cover, liner

and bowl, and which contains cenftral hole

with openings through its side walls provided
with blades extendinginwardly,substantially
| in -combination with a bowl having an annu-

as shown and described.

8. A centrifugal liquid-separator, consist- -
ing of a liner composed of a centrally-perfo-
rated upper disk connected to the centrally-
perforated lower disk by vertically-disposed |
radial wings notched -on their inner edges, a -
series of periorated inclined plates attached
to said radial wings and arranged concentric-
ally about the axis of said liner, the cen-:
trally - perforated lower disk having on its
lower surface radially - disposed projecting .
ribs and a projecting stud, a duct attached
tooneofsaid radial wings-and passed threugh
the top disk-of sald linerand the cover.of the
bowl, perforated inturned tubes passing ver-:
tically threugh said top:disk, in ecombination .
with a bowl having an annular recess abont .
the bottom of itsinteriorperiphery, and ducts
| rated npper disk connected to the-centrally-

passing through the bottom of said bowl, a

cover having beveled edge and perforations
for the admission of a duet and a connecting-
rod, and having transverse rTibs extendmﬂ' é
from edge to central perforation, aseparable
pack‘mp‘ - ring placed Dbetween the beveled
edges of coverand top disk-and inner periph--
ery of bowl,a connecting-rod adapted toclamp
togethersaid cover, liner and bowl, andwhich -

contains :central hole swith openings through

its side walls provided with ‘blades extending
Inwardly, subsmntmlly as shown .and de- |
| ery and ducts passing through the bottom-of

sceribed.

9. A centrifugal liguid-separator :consist-
ing-of a liner composed-of a centrally-perfo-

rated npper disk connected to the centrally-
perforated lower disk by vertically-disposed

radial wings notched on theirinner edges, the |
centrally-perforated lower disk bearing on
its lower surface radially-disposed projecting |

ribs and a projecting stud, a duct attached to

one of said radial wings and passing through

the top disk and cover, in combination with
a bowl having an annular recess about the

bottom of its interior periphery, ducts pass-

ing through the bottom of said bowl, a cover
beveled-on its:outer edge, furnished with per-
forations for the reception of a duct and &

connecting-rod, and having 1ts lower surface

¥
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| from eentral perforation to the edge of said

cover, a connecting-rod having an enlarged
upper portion containing cavity open at top
and which communicates with interior of
bowl through openings provided with blades
extendinginwardly,aseparable packing-ring,

a top receiving-pan, and a bottom receiving-.

pan substantially as shown and described.
10. A centrifugal liquid-separator consist-

ing of a liner composed of a centrally-perfo-

rated upper disk connected to the centrally-

radial wings notched on their inner edges, the
centrally-perforated lower disk bearing on
its lower surface radially-disposed projecting
ribs and a projecting stud, a duct attached to
one of said radial wings and passing through
the top disk and cover, perforated inturned
tubes passing vertically through said top disk,

lar recess about the bottom of itsinterior pe-
riphery, ducts passing through the bottom of

sald bowl, a cover beveled on its outer edge,

furnished with perforations forthe reception
of a duct and a connecting-rod, and having
its lower surface divided by radially-disposed
ribs extending from central perforation to
the edge of said cover, a connecting-rod hav-

ing enlarged upper portion containing cavity .
open:at top end which communicates wﬂ:h in-
terior of bowl through openings provided

with blades: ettendmﬂ' mwardly, a separable
packing-ring, a top recelving-pan, and a bot-
tom receiving -pan, substantially as shown
and deseribed. | o
11. A centrifugal liquid-separator,-consist-
ing of a liner composed of a -centrally-perfo-

perforated lower-disk by means.of vertically-

disposed radial wings,.a series of ineclined

plates attached to said radial wings and ar-
ranged concentrically about the axis-of said
liner, the.centrally-perforated lower disk hav-
ing-on its lower surface radially-disposed pro-
jecting ribs-and a Pprojecting stud, a duet:at-
tached to said liner and passed through its

| top disk and the cover-of the separator, in
combination with a bowl having an annular

recess-about thebottom-of its interior periph-
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satd bowl, acover having its-edge beveled -

and 'possessmn' perforations for the recention

of :a -duct and a:-cennecting-rod and havmtr

radial ribs, a packlnfr-rmg, a eonnectmfr-rod
a top :peeeiv.ing-pa_,ﬂ and a bottom -reeeiav'_in-g-

pan, -substantially as shown and described.
12. A.centrifugal liquid-separator, consist-

ing of:a liner composed of a centrally-perfo-

rated upper disk -connected to the centrally-

perforated lower disk by means-of vertically-

disposed radial wings, a series -of inclined

plates attached -t0 said radial wings and ar-
| ranged concentrically about the axis of said

liner, the centrally-perforated lower disk hav-
ingonitslowersurface radially-disposed pro-
;]eebmfr ribs and a projecting stud, a-duct at-

divided by radmllydlsposed ribs-extending | tached to said liner and pa,ssed vertically
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through its top disk and the cover of the sep-
arator, perforated inturned tubes passing
vertically through said top disk, in combina-
tlon with a bowl having an annular recess
about the bottom of its interior periphery and
ducts passing through the bottom of said
bowl, a cover having its edge beveled and
possessing perforations for the reception of
a duct and a connecting-rod and having ra-
dial ribs, a packing-ring, a connecting-rod, a
Lop receiving-pan and a bottom receiving-
pan, substantially as shown and described.
13. A centrifugal liquid-separator, consist-
ing of a liner composed of a centrally-perfo-
rated upper disk connected to the centrally-
perforated lower disk by vertically-disposed
radial wings notehed on their inner edges,
the centrally-perforated lower disk bearing

- on 1ts lower surface radially - disposed pro-
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Jjecting ribs and a projecting stud, a duct at-
tached to one of said radial wings and passed
through the top disk and cover, in combina-
tion with a bowl containing an annular re-
cess above the bottom of the sides of the in-
terior periphery, ducts perforated through
the bottom of said bowl near its axis, a cover
with outer edge beveled, and provided with
ribs on its lower surface, a connecting-rod
having central cavity and orifices in its side
walls, a packing-ring, a top receiving-pan, a
bottom receiving-pan, and a pan-holder hav-
Ing separable members, substantially as
shown and described.

14. A centrifugal ligquid-separator, consist-
ing of a liner composed of a centrally-perfo-
rated upper disk connected to the centrally-
perforated lower disk by vertically-disposed
radial wings notched on their inner edges,
the centrally-perforated lower disk bearing
on its lower surface radially-disposed project-
Ing ribs and a projecting stud, a duct attached
toone of said radial wings and passed through
the top disk and cover, perforated inturned
tubes passing vertically through said top disk,
in combination with a bowl containing an
annular recess above the bottom of the sides
of 1ts interior periphery, ducts perforated
through the bottom of said bowl near the axis,
a cover with its outer edge beveled, and pro-
vided with ribs on its lower surface, a con-
necting-rod having central cavity and orifices
in its side walls, a packing-ring, a top re-
ceiving-pan, a bottom receiving-pan, and a
pan-holder having separable members, sub-
stantially as shown and described.

15. A centrifugal liquid-separator, consist-

ing of a liner composed of a centrally-perfo- |

rated upper disk having beveled edge and
connected to the ceentrally-perforated lower
disk by means of vertical radial wings, a se-

5
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ries of inclined plates attached to said radial

wings and arranged concentrically about the

axis of said liner, the centrally-perforated
lower disk having on its lower surface ra-
dially-disposed ribs and a projecting stud, a
duct attached to said liner and passed verti-
cally through its top disk and the cover of
the separator, in combination with a bowl
having an annular recess about the bottom
of the sides of its interior periphery, ducts
perforated through the bottom of said bowl
near its axis, a cover with beveled outer edge,
and provided with ribs on its lower surface,
a connecting-rod having central cavity and
orifices in its side walls, a packing-ring, top
and bottom receiving-pans, a pan-holder hav-
ing separable members, and means for ad-
justably supporting said pan-holder, all sub-
stantially as shown and described.

16. A centrifugal liguid-separator, consist-
ing of a liner composed of a centrally-perfo-
rated upper disk having beveled edge and
connected to the centrally-perforated lower
disk by means of vertical radial wings, a se-
ries of inclined plates attached to said radial
wings and arranged concentrically about the

axis of said liner, the centrally-perforated

lower disk having on its lower surface ra-
dially-disposed ribs and a projecting stud, a
duct attached to said liner and passed verti-
cally through its top disk and the cover of
the separator, perforated inturned tubes pass-
ing vertically through said top disk, and the
cover of the separator, perforated inturned
tubes passing vertically through said top disk,
in combination with a howl having an annu-
lar recess about the bottom of the sides of its
interior periphery, ducts perforated through
the bottom of said bowl near its axis, a cover
with ‘beveled outer edge, and provided with

ribs on its lower surface, a connecting-rod

having central cavity and orifices in its side
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walls, a packing-ring, top and bottom receiv-

ing-pans,a pan-holder having separable mem-

bers, and means for adjustably supporting
said pan-holder, all substantially as shown
and described.

10%

Signed at Waterloo, Iowa, this 12th day of

February, 1901. |
WILBUR W. MARSH.
CHARLES H. HACKETT.
Witnesses:
ANNA MEADER,
CHAS. A. MARSH.
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