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To all whom it may concern:

Be 1t known that I, DAVID T. SHARPLES, a,
citizen of the United States, residing at Elgin,
county of IKane, State of Illinois, have in-

5 vented certain Improvements in Centrifugal
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so A stream of milk M is continuously admitted |

‘Separators, of "Whl(}h the following is a speci-

fication.

Myinventionrelates particularly 130 centrif-
ugal liquid-separators such as are largely
used for separating cream from milk. In
these machines it is very desirable that the
separated liquids shall be discharged from
the rapidly-rotating vessel with as little ve-
locity as possible, for not only is a consider-
able amount of power wasted by discharging
the liquid with unnecessary velocity, but
other disadvantages result from it, among
them the lmbﬂlty of Injuring the quaht} of
the discharged liquid, such as cream.

The main object of my present improve-
ments is to secnre 4 minimum velocity of dis-
charge for a given speed of rotation, and in
order to secure this result I have so arranged
the outlets from the vessel as to make the dis-
charge approximately tangential to the inner-

wall surface, notwithstanding that the dis-

charging liquid is passed through said wall,
and I have also provided an improved con-
struction of conduits within the bowl where-
by I am enabled to reduce the diameter of
this inner wall and utilize for the purpose of
separating all except the least possible space
at the center of the vessel. -

Kigure 1 1s a sectional elevation of a cen-
trifugal machine embodying my improve-
ments. Iig. 218 across- sectmnal view taken
Fig. 3 is a similar
¢ross-sectional view used to 1llustrate the
principle involved in my improved form of
outlet. Fig. 4 1s a cross-sectional view simi-
lar to Fig. 2, but showing an ordinary milk-
Ltube a,nanﬂed to chscharfre in the unproved
manner deserlbed

A represents the body of an ordinary cen-
trifugal vessel, having a neck A’ with a cen-
tral inlet or feed-opening ¢ of smaller diame-
ter than the interior of the neck, thus form-
ing a ecircular shoulder 6. This vessel is
mounted and rotated in any suitable manner.

| through the feed-opening ¢ and under the in-

fluence of centrifugal action fills the bowl ex-
cept near the center of rotation, where it
forms a cylindrical wall of a dla,metel some-

' what larger than that of the feed-opening «,

the eircular shoulder b serving to confine the
ligquid which rises 1n the neek of the vessel.
In the construction shown the skim-milk
during the operation of the machine is dis-
charﬂ‘ed through the openings C in the wall
of the vessel, Wthh openings communicate
with the enlarﬂ‘ed interior of the vessel, while
the cream being crowded nearer the center is
allowed either to discharge over the top, as
in Fig. 1, where a notch ' is provided in the
circular shoulder b tolocalize the overflow, or
below the top through an opening in the wall
similar to theskim-milk outlet, both of which
methods are in common use. These outlets
through the wall ordinarily extend in a ra-
dial duectlon through its thickness, as shown
at C, Figs. 2 and 3 and in Fig, 3 I have in-
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dlcated the effect of such openings or pas-

sages through the wall upon the liguid which
is discharged through them. Assuming the
vessel to rotate in the direction indicated by
the arrow, any liquid which reaches the out-
let C will tend to fly off at a tangent to the
point p in the direction pp’. At Trst sight it
would appear that the metal min front of the
outlet C would obstruet this tangential dis-
charge, but owing to the rotary movement of
the vessel this is not the case, for if the dis-
charged liquid were free to flow in the direc-
tion p P’ then if it is assumed that it lose

‘none of its 1nitial velocity by the time that a

partlcle of the liquid starting at preached the
point p’ the point p of the vessel would have
traveled an equal distance, or to p*; but in

| fact the particle will have lost some of its
| initial veloecity if allowed to move freely to p’,

and consequently the pointp will really have
traveled to a point p* beyond p*® and the out-

let C would have reached the position indi-

cated by dotted lines. It is obvious, there-
fore, that the particle of liquid assumed to
reach the point »’ would really have been car-
ried onward while passing through the radial
outlet C and would actually leave the vessel
at p*with a velocity considerably greaterthan
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that at which it entered the outlet at p. In |

order to avoid thisincrease of velocity in pass-

- ing through the wall of the vessel, I have,
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therefore, concluded that the metal m' lying
to the rear of the point p, at which the dis-
charging liguid enters the outlet, should be
cut away, soas toavoid anyinterference with
the free flow of this liquid in the tangential

line pp’, or,in other words, that the rear face
of the outlet relative to the motion of the ves-

sel should be shaped approximately as indi-
cated by the line ¢, so that the particle of lig-

‘uid starting atp, at or near the inner wall,

may have reached the point p'in the tangen-
tial line before the point ¢’ of the outlet would
get to the same place in its rotary motion. If
this is done, it is evident that the velocity of

the discharging liquid is merely that due to
‘the distance of the point p from the center of

rotation and that it is not affected by the
greater velocity of the exterior wall of the ves-
sel, as I have shown to be the case with the
forms of outlets heretofore used, and as
these vessels are rotated in some cases at a

speed of twenty-five thousand revolutions per

minute the decrease in velocity of discharge
effected by my improved form of outlet is very

- considerable and the resulting benefits are
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important.
I have found it most convenient and satis-

factory in practice to form my improved out-

let by means of a cutting-tool arranged to cuat
away the rear metal m' approximately at a
tangent to the inner edge p of the outlet, and
in doing this the metal mis alsonaturallycut
away, as shown at C', Fig. 3, though this is
not necessary to allow the free escape of the
liquid, the latter, as already explained, ¢ross-
ing the thickness of the wall in a rearward
direction, as indicated by the line ¢ of outlet
C?, Fig. 2. In Fig. 4 an ordinary skim-milk
tube B"is represented as extending from b°
near the outer wall of the vessel up into the
neck and through the wall of the latter. In-
stead of passing through this wall radially,
however, in my improved construction it
passes through in a rearward direction, as
shown, thus providing an equivalent outlet to
those shown at C" and C? of Fig. 2.

By means of my improved form of outlet
above described I am enabled to discharge
the escaping liquid at about the velocity of

the interior wall of the neck instead of that

of the exterior wall. In order thatthe diame-
ter of this inner wall may be reduced, there-
by still further reducing the velocity of dis-
charge, I haveprovided an improved arrange-
ment of passage-ways or conduits within the
vessel by which to conduct the separated liq-
uids to the discharge-outlets. Instead of em-
ploying a single small pipe extending from
each of the skim-milk outlets to the largest
diameter of the vessel, as indicated in Iig. 4,
I preferably use a piece of thin tubing I3 of

of the neck of the vessel. Longitudinal de-
pressions or grooves 0’ are provided in the
tube, one for each outlet, by pressing the

metal inward, so as to form a corrugated -

cross-section, asindicated. The lower end of
this tube is provided with a flaring extension
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toward the outer wall of the vessel, forming

a partition, above which the skim-milk from

the outer wall of the vessel passes through

the grooves b' to the outlets C. The cream
rises within the tube through the longitudi-
nal passage-ways 0% formed between the in-
wardly -pressed metal at &' b, a sufficient
thickness of cream-wall being maintained, as
shown, by inwardly flanging the tubing at the

top, as already mentioned, to form the usual
overhanging shoulder 0.

It may be dis-
charged over the top, as indicated, or through
the wall of the neck, as preferred. This con-
struction enables me to provide conduits of
ample size for the passage of the skim-milk
with a minimum projection of the conduit-

75

30

wall toward the center of the vessel, the skim-
milk conduit-wall being formed partly by the

neck of the vessel and partly by the inwardly-

pressed metal of the tube at 0, thus leaving
as large a clear central space as is possible

with a given diameter of neck for the free ad-
mission of the stream of inflowing milk. The

cream passage-ways 0°, located between the
skim-milk conduits b’ and within the tube
instead of outside it, extend to practically the

same distance from the center of rotation as

do the skim-milk conduits &' outside the tube,
so that both cream and milk rise in the same
zone or belt 2, Fig. 2, the section of cream be-
ing indicated by the dotted circles at R and
the skim-milk by the radially-lined sections S.

What I claim is—

1. A centrifugal liguid-separator vessel
having a discharge-outlet extending in a rear-
ward direction through the thickness of the
wall thereof, to facilitate the discharge of lig-
uid from the rofating vessel.

- 2. A centrifugal-separator vessel having a
discharge-outlet through the wall thereof, the
thickness of the wall being reduced exteri-
orly at said outlet substantially as and for
the purpose set forth. |

3. A centrifugal-separator vessel having a
neck and a tubing fitted therein, sald tubing
being corrugated or grooved toform separate
passage-ways for the cream and skim-milk
respectively, the former being within the tub-
ing and the latter outside the same and all
extending into the same zone or belt of liquid
substantially as described. |

4, A centrifugal-separator vessel havinga
neck and tubing fitted therein, said tubing
being corrugated or grooved to form separate
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passage-ways extending into the same zone

or belt of liquid, for the cream and milk re-
spectively, and having an Inwardly-flanged
top to retain the cream and a flaring bottom

65 an exterior diameter adapted to fitin the bore | substantially as described. - |
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5. A centrifugal-separator vessel having a | the thickness of the neck-wall substantially

neck provided with separate passage-ways
communicating respectively with the cream
and skim-milk zones of the enlarged body of
the vessel said skim-milk passage-way in the
neck extending into the cream zone or belt,

and a discharge-outlet from said passage-way |

extending in a rearward direction through

as set forth. | 10
In testimony whereof I affix my signature
in presence of two witnesses. '
DAVID T. SHARPLES.
Witnesses: . -
R. P. SHARPLES,
K. E. MOREY.
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