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7o all whom it may concerw:

Be itknown that I, EDMOND RICH GABBETT,
a citizen of England, residing at Old Charl-
ton, in the county of Kent, England, havein-
vented new and useful Improvements in Ap-
paratus for Mixing, Incorporating, or Effect-
ing the Circulation of Liquids and Semi-
Liquids in Vessels, (for which patents have
been obtainedin Great Britain dated January
16, 1889, No. 840; in Belgium dated August
17, 1899, No. 87,411, and in France dated Au-
gust 12, 1889, No. 200,153,) of which the fol-
lowing is a specification.

According to this invention I effect the mix-
ing or incorporation of liquidsor semi-liquids
or the cireulation of a liquid within a cal-
dron ortank by theaction of centrifugal force
upon part of such liquid or liguids in such
manner that a body of liquid is thereby con-
tinuously withdrawn from the bottom and
delivered at the top, or vice versa, thus pro-
ducing a continuously ascending or descend-
ing column of fluid within the apparatus and
a corresponding movement in the contrary
direction in the body of liguid outside the
apparatus. By thus effecting the mixing or
circulation of the liquid entirely by centrifu-
gal action, Iavoid in a great measure theloss
of power due to the friction of mechanical
devices moving in the liquid, such as occur

‘in apparatus with helical propelling-blades

and the like, heretofore employed.

The apparatus may be constructed in vari-
ous ways for operating according to my in-
ventton. Thus,according toongarrangement
I employ a shell of a conical, conoidal, para-
boloidal, hemispherical, or trumpet-mouthed
shape, fitted, if necessary, with internal ribs
and immersed in a vertical position in the
liquid, and having both its upper and lower
ends open, the end of larger diameter being
situated at top if the circulation. is to be in
an upward direction through it and at bot-
tom if a-downward circulation is required.
The shell is fixed by suitable arms to a cen-
tral strap carried in bearings above the cal-

dron or vat, so that when more or less rapid
rotary motion is imparted to it, and conse-
quently to the body of liquid situated within
it, the centrifugal force will act in the well-
known manner upon such body of liquid,
causing it to rise up on the inner wall of the
shell and to flow over the upper edge, then
into the body of liquid surrounding it, while
at the same time fresh liquid will enter the
lower end of the shell 1o replace that which
ig ejected at top.

The invention -is applied in the manufac-
ture of tar products, in sugar-refining, chemi-
cal works, distilleries, soap-works, treating
ore for the extraction of gold, and for all pur-
poses where liguids anrd solids require to be
brought into intimate contact, or where a con-
stant circulation of liguids is required.

The invention is illustrated by the accom-
panying drawings, in which—

Figure 1 shows a vertical section of one
form of the above-described apparatus, and
Fig. 2 shows a plan.” Figs. 3 to 8 show modi-
fied forms of the shell. -Fig.9 shows an in-
verted arrangement thereof.-

-A is a conical shell, having internal ribs A2
and mounted on a shaft B, by which it is sus-
pended within the vessel or tank C, contain-
ing the liquid to be acted upon,the shaft be-
ing carried at its upper end by a bracket D
and guided by a bush or stuffing-box E on the
cover of the vessel C. Assuming this vessel
to be charged with liquid to the level indi-
cated and the shell A to be rotated by suit-
able gearing, such as indicated at IV, then
the body of liquid within the shell being car-
ried round with the same by means of the
ribs A’ the centrifugal force will cause the
liquid to rise along the inclined inner surface
of the shell and to be ejected into the sur-
rounding liquid when arriving at the upper
edge thereof, while at the same time the press-
ureof the surrounding colamn of liquid in the
vessel C will ecause fresh quantities of liquid
to enter the lower erid of the shell A to make
good the quantity discharged at the fop. Thus

50

55

6c

65

70

75

8o

35

Q0



10

15

20

25

30

35

w2

a continuous eireulation and consequent mix- | ter of the shell is

ing of the liquid will be effected, as indicated !

by the arrows.

To prevent the carrying round of the body
of liquid in the vessel C by its frietional con-
tact with the outér surface of the shell A the
vessel may be provided with projectin g ribs
C’,asshown. Thisis, however, not absolutely
necessary, and such rotation of the liquid may
to some extent be prevented by making the
vessel C rectangular instead of circular, as
shown, or by arranging a set of two or more

revolving shells sueh as A in the vessel, |

either grouped round a central driving-shaft
or arranged in a row; also, instead of rotat-
ing the shell or shells A continuously in one
and the same direction they may have their
direction of rotation reversed after any de-
siredintervalsof time. This might be effected
by applying two driving-pulleys earrying, re-
spectively,an open and a crossed strap, which
are shifted alternately onto a loose pulley, as
is well understood. The circulation of the
liquid can also be made to take place in the
contrary direction to that described by invert-
ing the position of the shell A, so that the cen-

travel in a downward direction, as shown at
Fig.9. The shell A may also, if desired, have
an oscillating motion imparted to it, so as
to move continuously or intermittently with
its lower end to different parts of the vessel
C,and thus cause the liquid to be drawn con-
secutively from such different parts. This
might e effected by connecting the lower

. part of the shaft I3, carrying the shell, to the
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upper part runningin fixed bearings by a uni-
versal joint and imparting the described mo-
tion to and fro thereto by a crank, cam,or ec-
centrie, and connecting-rod or by other suit-
able means. Theshell A may be made to ex-
tend above the level of the liquid instead of
being entirely immersed, as indieated.

TFigs. 3 to 8 show diagram sections of vari-
ous other forms which may be adopted for
the revolving shell. ~ Tig, 3 shows a parabo-
loidal shape; Fig. 4, a construction with
hemispherical lower part and eylindrieal up-
per part, the centrifugal action which drives
the fluid upward being confined to the lower
part. Fig.5 shows an arrangement in which
there are two or more concentric shells, on
each of which a body of liquid will be made
to ascend by eentrifugal action, orthere may
be only two concentric shells, as at Fig. 6,
forming anarrow annular spacein which the
liquid ascends, there being no opening in the
inner shell. If the shell has its upper cnd
immersed to a considerable extent below the
liquid level the arrangement shown at Fig. 7
may be adopted, in which the top of the shell
A is covered by a shield A? leaving a narrow
annular orifice at ¢ for theissue of the liguid.
By this means the pressure of the column of
liquid which would otherwise existin the cen-
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brevented from interfering
with the centrifugal action. Fig. 8 shows :

. construction in which the lower part of the

shell is made cylindrical, while the upper
part is made trumpet-mouthed, the centrifu-
gal action being in this case confined to the
upper part, or the entire shell might be made

. of a trumpet-mouth shape.

It found advantageous to lessen the weight
or load on the bearings of the shaft by which
the shell is revolved, this can be effected by
having an air-tight chamber connected to the
shell or shaft. Thus, for instance, the shield
A% (shown in Fig. 7,) being made hollow, will
by its flotation partly carry the weight of the
shell, &e., or in that of Fig. ¢ if the inner ves-
sel is covered and rendered air-tight the same
purpose will be attained. T

Although it is preferred to impart the nec-
essary rotary motion to the shell by gearing,
as desecribed, yet it will be evident that other
means might be employed, such as a turbine
fitted on the shaft of the shell and driven by
steam or other fAuid.

The above-describedinvention isapplicable

| with particular advantage in cases where the
trifugalaction will cause theliquid within it to |

material to beacted upon requires to be main-
tained at a comparatively high temperature
in order to maintain it in a liquid condition,
as in such cases the employment of an ordi-
nary eirculating-pump within the vessel or
caldron would be subject to considerable
difficulties.

Ilaving thus deseribed: the nature of this
invention and the best means I know of car-
rying the same into practical effect, I claim—

1. An apparatus for mixing or circulating
liquids, consisting of a closed tank or vessel
for containing the liquid, a rotating coniecally-
shaped shell secured to and suspended by a
shaft vertically in the liquid and having up-
per and lower open ends of different diame-
ters, through the interior of which shell the
liguid is caused by centrifugal force to flow
in one direction, while the liquid exterior of
the shell is caused to flow in a reverse direc-
tion, and means for rotating the shell and
causing such continuous circulation of the
liquid within the tank or vessel and through
the shell, substantially as deseribed.

2. An apparatus for mixing or circulating
liquids, consisting of a tank or vessel for con.
taining theliquid, a rotating conieally-shaped
shell having a series of internal ribs im-
mersed and suspended by a shaft vertically
in the liquid and having upper and lower
open ends of different diameters, and means
for rotating the shell and causing a contin-
uous circulation of the liquid within the tank
and throngh the shell, substantially as de-
scribed. ‘

8. An apparatus for mixing or circulating
liquids, consisting of a closed tank or cal.
dron having on its internal surface a series of
projecting ribs, the rotating conically-shaped
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shell immersed and suspended by a shaft
vertically in the liquid, provided on its inter-
nal surface with a series of ribs and having
upper and lower open ends of different di-
ameters, and means for rotating the shell and
causing a continuous circulation of the liguid
within the tank and through the shell, sub-
stantially as described.

In testimony whereof I have signed my
name to this specification, in the presence of 10
iwo subseribing witnesses, this 11th day of
July; A. D.1890.

‘ EDMOND R. GABBETT.

Witnesses: :

CHAS. D. ABEL,
JNO. P. M. MILLARD.




