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To aZZ whom it 7nm/ eoncern:
‘Be it known that I.Davi TOWNQEVD

.SHARPLES ‘. citizen of the United States, re-
siding at West Chester, Chester county, State"
~of Pennsylvania, have invented certam new
-and useful Impr@vements in Centrifugal Sep-

arators .Of Whleh the followmcr Is a speclﬁca—

tion.

- My mventlon relates more pa,rtwularlv to

,-centrlfucra,l liquid-separators; and my main
~ objects are to provide, ﬁrst an 1mproved

steadying means for the rotary separator ves-

sel, and, seecond, an anroved feed meahan—_
1Sm therefor. : |

It is well known that steadv runnmg of the

rotary vessel and a’ uniform central feed

thereto of the material to be Gperated upon

‘are matters of great importance in the prac- |
tical operation of centrifugal liquid-separa-
tors, and means for securing these results

Tave heretofore been provided in which a

fixed axial-feed nozzle has been employed in
-connection with a steadying device adapted
- to limit swaying movement of the rotary ves-
sel and to maintain it in the normal axis of |
rotation without disturbing action; such as is
‘ordinarily apt to occur. \h" mventlon pro-
vides for. securing thesa results in a novel
Tnanner; and it ccmmsts mainly, first, in.em-
ploying a non—-rotatmn' qteadymw—spmd]e
mounted axially in the rotarv' vessel and ca-

pable of a limited lateral movement there-

-Wlth and, second, in promdmﬂ' a feed-nozzle

.. in connection with said spindle, which latter

. through which the liquid is at-all times ted

forms an axial guide-stem exten(hnﬂ‘ there-
from through the central feed—-openmﬂ' in the
rotary vessel and around which an annular |

‘through an annular opemn 111n. . a feed-
nozzle 12, fixed to the end o%

feed-passage is formed within said opening,

centrallv into the vessel.

~ -The invention is fully described in comlec-—'
tion with the accompanying drawings, illus- |

trating a preferred -application of the . same,

55

and the novel features are pa,rtlcularl} pmn‘t-

ed out in the claims.
~ Figure 11s a partial front elevation, par th'f_
“in section, of a centrifugal hquld-—sepfirator of |
8 1llustra.ted in Patent No. 795,360, 1s-.

- sued July 25, 1905, but showing my inven- !

the typ

tion apphed thereto. Fig. 2'is an enlarved

sectional view showmﬂ‘ the lower portums of |

roved steadyingsspindle and feed-nozzle.

igs. 3 and 4 indicate modifications. |
The drawings show a suspended rotary

| tirnes a-central feed into the vessel.
‘means will now be specifically descrlbed as . -
" 7 80

provided on the besitom of the vessel:

eup 14 beneath the reservoir i5.,
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.| hung upon a top bearing pI‘OVldﬂd 111 thef

frame 3 and rotated by suitable gearing in-
closed in the casing 4, forming part of the

frame, a portion 5 of ‘whlch also mcloses the

rotarv vessel.

6o

Thei general construction and operatmn o

‘are sitnilar to that deseribed in the patent.
above referred to, and it will be readily un-
Hderst.eod that the mpld rotation of the vessel
while ‘feeding a. compound. liquid, such as
milk, thereto effects the separation of such lig- .
| uid into its constituent parts; which are sepa-. i
rately discharged from the ves*sel asusual. =
As already qtated my invention relates to"
the novel means pmwded for steadying.the -

o

vessel and mamtammg it in the normal axis .
of rotation and for feeding the liquid through o

‘the central feed-opening . ) into. the rotating
vessel, the main objects being to steady the.

75
--vessel by means of a device opera,tmﬂ* at the

axis of ‘the vessel and to maintain at all . -

shown in the drawings,

These .

The axial device for szléadxnng the rotat—

‘ing vessel and restoring it to the'normal axis .
of rotation when deflected therefrom in any. ...

way durmng 1its operatlon consists of. a non- .. .

mtatmﬂ'

pmdle 10, which is passed through -
the feed—-opemng 6 of. the vessel and. loosely

entered or passed through a centmllv—ﬁxed{_; ”

_bearmn' 7 in the vessel, which: bea,rmfr 18 ar-, -
| ¥ anﬁed tc serve, as heretﬁ*ore to spread the
mecoming . jet of liquid .so th&t it -will be-

thrown outward befween the radial: wings 8, .

Thl‘l .

spindle or gmde~wem 10 prcqects eentrally- .

a’ feed-p1pe 13,

which extends, as usual, to a feea—reﬁulator:; |

dle 10, which extends.axially 1

a,m@tev——-——for mstance one- ewhtﬂ of an mch—-——

The 8 J'J.Il""f_. _.
t hrow:rh the_ i
_feed-opemnﬂ 6, is pre‘*?erab]y of verfy small di-
100
i and the size of the. &m:r.ul&r opening 11 re-. ..

quired for the passage.of .the liguid is so - ..
small as to produee a. jet, which will. readily - -

pass through a restricted am:ml&r passage-.:

way formed in the feed-opening 11 between?;iols y

the non-rotating spindle 10 and the rotating .

‘wall of such opening, and as this annular jet .

the rotary vessel in connectlon with mv im- | 1s at all times f}mctlca,lly cemral in said. npen--.

ing, as hereinafter ewzplmned, the laitor may-. .

be of such sm&’l size as to. enable the inner

110

cream-wall of the rotating liquid to.be re-. .-
TESbBl 1 of tubular form, ca,rmed by a .::haft 2, i tamed as nem as. peﬁbﬂbie 'z';o the center of o=




tation, which is of great advantage in prac- | the inflowing liquid thereto.

tical operation, because of the lower velocity
- at which the separated constituents may be
discharged. * |

5  The {eed-nozzle 12, as well as the project-
ing spindle or guide-stem 10, 1s so arranged, :

- as shown, as to be capable‘of a limited move-
ment with the rotary vessel when the latter
sways from the normal axis of rotation. To
provide for this movement, I preferably sus-

end it from a convenient point 16 in the axial

‘hne of rotation of the vessel by means of a

- carrier extension 17 from the feed-governor

~cup 14, which latter is free to move slightly,
t5 asrequired, beneath the reservoir, a counter-
weight 18 serving to balance the parts, as

shown, so that the spindle 10 and nozzle 12

will naturally tend toward the normal axis

of rotation of the vessel though readil

swung therefrom with the vessel itself, WitK
the axis of which latter-they at all times re-
main practically in alinement, so as to con-
stantly deliver the liquid centrally thereto.

In. practice this swaying movement of the

vessel during its operation is very slight, and

the movement of the nozzle 12 may be corre-
spondingly linited, as by means of a rubber
ring 19, arranged to contact with the inverted
cup 20 1n the frame-casing beneath the ves-
sel, this cup, as shown, being also arranged
to divert any liquid that may possibly es-
cape mnto the path of the inflowing jet. |
While the suspended vessel shown is run-
ning normally the spindle 10 is not acted
upon by it, and the liquid is merely fed into
the vessel in an annular siream hugging the
spindle and clear of the rotating wall of the
feed-opening. If from any cause the bal-

1[G
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35

ance of the rotaling vessel is temporarily im-

40 palred or a swaying movement in any way
- started, the spindle 10 comes into service as a
steadying means, the central bearing 7 there-
for in the vessel comi ng promptly into lateral
contact withthe spindle. Owing, in the first

45 place, to the nearness of the contacting sur-

Tace of the spindle to the center. of rotation.

and, inthe second place, to the delicate lateral

?ri clding action thereof, no chattering or wab=

- bling effect upon the rotary vessel is pro-
50 duced by such contact, while the free lubri-
cation provided by the inflowing liquid still
further elemninates friction and wear. Thus
‘the swaying tendency is quickly and
smoothly overcome and the normal action

55 restored. Notwithstanding that the sway-
ing movement is thus promptly and VdeE—.—
cately restrained and limited in extent it is
evidently desirable that the inflowing jet of
liquid shall not be thrown into the vessel out

6o of center therewith even to this limited de-
- gree, as such action, if permitted, not only

requires that the diameter of the cream-wall

be carrespondihgly greater than is otherwise

requisite, but itself tends to produce swaying

65 action of the vessel by unevenly distributing

i
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the construction shown..
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proved construction, as shown, the inflowing

jet 18 maimtained practically central to the
| vessel whether ithe axis of the latter is in the

normal axis of rotation or swayed therefrom,
as described. | - o
It will be noticed that in the construction

shown the vessel is free to adjust itself to its

In my im-

natural axis of rotation instead of having a*

mechanically-fixed axis, which, thoughit vary
siderable friciion and trouble.

ily follows the vessel into the natural axis in

It will be readily undersiood that my in-
vention may be a,f)phed in different ways
from that specifically shown and deseribed.
In Ifig. 3, for instance, the vessel is carried

|'upon._ the spindle 10* by means of a step-
bearing 7%, the annular feed-nozzle 12¢ being-
in this case suitably fixed to.the frame, or-

obviously the Fig. 2 construction may be
applied to the top instead of the bottom of
the vessel, as indicated. The flexibility of
the spindle 10 may be relied upon to give the
lateral yield required for steadying the ves-
sel, though the lateral movement of the feed-
nozzle with the spindle, as provided for, is
preferable. '

- 1 75
‘but slighily from the natural axis,.causes con-
The feed- -

nozzle, as well as the steadying-spindle, read-

5o

9o

95

Fig. 4 indicates a modification in which

my movable feed-nozzle is empleyed inde-

pendently of the steadying-spindle shown in = s

the preferred construction, the movable noz-

zle 12* in this case forming part of a drag-

i00Q

ring 25, loosely inclosing the neck 9 of the .
vessel and movable with the swaying vessel

to steady the same, as more fully described in

Patent No. 706,088, issued August 5, 1902,

to H. McCormack, the contact of the swaying
rotating vessel with the steadying device be-
ing in this construction at a considerable dis-

tance from the center of rotation instead of

closely adjacent thereto,.as when my pre-

ferred steadying-spindle 10 is em{)loyed, but
ly shifting
the non-rotating nozzle laterally with the

the novel feature of automatica

swaying rotary vessel, so as to maintain a

105

ITO

practically central feed notwithstanding =~

temporary movement of the axis of the ves-
sel from the normal axis of rotation being re-
tained. -

What I claim is—

II-S_-;

1. In a centritugal 'liquid—sepa,r'ator the

combination with a vertically-mounted ro-

tary vessel having an end feed-opening and

an axial steadying-bearing adjacent thereto,

of a non-rotating spindle extending axially
through said feed-opening into said steady-

ing-bearing.

2. In a centrifuga,l liquidli-sepm‘-a,tor the

combination with a vertically-mounted ro-

125

tary vessel having an end feed-opening and

an axial steadying-bearing adjacent thereto,

| of an annular feed-nozzle for said vessel pro-

130
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vided with a non-rotating spindle extending.
axially through said fecd-opening mto s-a_.la
steadying-earing to form an annular feed--

passage botween said non-rotating spindle

and the rotary feed-opening wall.
3. In a centrifugal :

combination with a vertically- nounted ro-

tary vessel having an end feec-opening and

an axial steadying-bearing adjacent thereto,

of an annular feed-nozzle for said vessel pro-

~vided with a non-rotating spindle extending

.IS

20

* 35

.40

being laterally yielding

“axially through said feed-opening into said:

steadying-bearing to form an annular feed-
passage between said non-rotating spindle

and the rotary feed-opening wall, said spindle
to swaymg move-.

ment of the vessel. - B .
4. In a centrifugal liquid-separator the

combination with a rotary separator vessel

having an end feed-opening, of an annular

foed-nozzle for said vessel having an axial

cuide-stem projected through said opening
and centered in the latter to form an annular

feed-passage around the stem, said nozzle be-

ing addpted to swing approximately concen-
trically with
vessel. ' _ L

5. In o centrifugal liquid-separator the
combination with a vertically-inounted ro-
tary vessel having a carrier mechanisin adja-
cont one end thereof and provided with an

axial steadying-bearing adjacent the opposite

free end, of a non-rotating movable spindle
entered in said bearing and serving to restrict

“swaying movement of the vessel. .
6. In a centrifugal lquid-separator the |

combination with a vertically-mounted ro-
tary vessel having.a carricr mechanism el ) a-
ent one end thereof and provided with an
axial steadying-bearimg adjacent the -oppo-

site free end, of & non-rotating swinging spin- |

~dle entered in said bearing and serving to re-

strict swaymg movement of the vessel.

7. In a centrifugal liquid-separator the |

[
L]
L]
4

liquid-serarator the

the swing of the free ond. of the

‘spindle for said vessel.

axial steadying-bearing adjacent the opposite

| -combination with a vertically-mounted ‘ro- 45
‘tary vessel having a carrier mechanism ad)a-
cent-one end thereof and provided with an

free end, of a non-rotating swinging spindle

‘entered in said bearing and so hung as totend

toward the normal axis of rotation of the ves-
sel. . S -

- 8. In a centrifugal machine the combina-
tion with a vertically - mounted separator

L B . ;

vessel of a carrier mechanism gdjacent one
end of said vessel and a non-rotating swing-- -

50

B35

ing spindie for the other end so hung as to

tend toward the normal axis of rotation of
the vessel. . o S
9. In a centrifugal liquid-separator -the
combination with a vertically-mounted sepa-

rator vessel having an end feed-opening at

one ¢nd, of a laterally-movable feed-nozzle

and a non-rotating steadying-spindle for-said

vessel, substantially.as set forth. _

10. In a centrifugal liquid-separator- the
combination with a rotary separator vessel
‘having an end feed-opening, of a non-rotating
feed-nozzle arranged to move laterally with
theswaying of thevessel.
" liquid-separator the

11. In a centrifugal
combination with a vertically-mounted sepa-
rator vessel having an end feed-opening at
one end, of a laterally-movable fecd-nozzle
carrying a non-rotating steadying-spindle for

"
L) - -

said vessel. =~ -- L

'12. In a.centrifugal liquid-separator -the
combination with a vertically-mounted sepa-
rator vessel having an end feed-opening at
one end, of a laterally-movable feed-nozzle
carrying a flexible non-rotating steadying-

In test _
in the presence of two witnesses.
o ~ DAVID TOWNSEND SHARPLES.
Witnesses: -
- B. W. IIaines,
G, K. McFARLAND,

imony whereof I affix my signature
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