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UNITED STATES 

1,648,790 ? 

PATENT OFFICE. 

ROBERT ALEXANDER STURGEOE, OF BRIGHOUSE, ENGLAND. 

CENTRIFUGAL SEPARATING APPARATUS. 

Application filed September 24, 1926, Serial No. 137,597, and in Great Britain October 1, 1925. 

This invention relates to centrifugal Sep 
arating apparatus of the kind in which the 
solid particles are intermittently discharged 
without stopping the rotation of thema 
chine, and has for its object to provide an 
improved form of such apparatus in which 
the liquid is subjected to an additional cen 
trifuging before leaving the machine. 
The centrifugal separating apparatus 

comprises a nest of cones mounted to rotate 
within a separating cylinder and an operat 
ing cylinder mounted to rotate together with 
the cones. The operating cylinder contains 
a piston and means are provided for admit 
ting liquid to each side of the piston in 
turn so as to produce relative axial move 
ment between the piston and cylinder, the 
centrifugal pressure of the liquid so ad 
mitted causing such relative axial movement 
and this movement being utilized to control 
the discharge opening for the separated 
solids. 

Preferably the separating and operating 
cylinders are combined into a single cylin 
drical casing mounted concentrically with a 
hollow shaft through which is admitted the 
liquid to be treated and to this shaft is se 
cured a piston, which divides the casing into 
two parts, one of which constitutes the sep 
arating cylinder and the other the operating 
cylinder. Within the upper part or sepa 
rating cylinder is disposed the nest of cones 
secured to the shaft and within the lower 
part or operating cylinder an axially fixed 
piston is provided. Normally the upper end 
of the casing bears against a cover secured 
to the shaft so as to make a fluid tight joint. 
Means are provided for admitting liquid to 
each side of the lower piston in turn, the 
centrifugal pressure of the liquid so admit 
ted serving to raise or lower the casing as a 
whole. When the casing is lowered, the 
joint between its upper end and the fixed 
cover is broken and the separated solid mat 
ter is discharged, the feed of liquid to be 
treated being at the same time suspended. 
After the solid matter has been discharged 
the casing is raised again and the feed of 
liquid is restarted. 
The invention may be carried out in vari 

ous ways but one construction according 
thereto is illustrated in the accompanying 
drawing, in which 

Figure 1 shows the apparatus in Sectional 

elevation with the cylinders in the lower 
most position, and 

Figure 2 is a view similar to Figure 1. 
with the cylinders in the raised position. 

In the construction illustrated in the 
drawing the apparatus comprises an external 
casing A provided with a cover A through 
which projects a rotatable hollow shaft B 
mounted in ball bearings B, B2. Within 
the casing A and mounted so as to be axially 
innovable on the shaft B is an inner cylin 
drical casing divided into two parts C, C 
by a piston D secured to the shaft and hav 
ing an axially fixed cover Cº. Within the 
part C of the casing is disposed a nest of 
cones E which together with the upper part 
C of the casing forms the separator. 
second piston F is secured to the shaft inside 
the lower part C° of the casing and two 
flanges F and F are provided on the shaft 
immediately above and below the piston re 
spectively so as to form two channels F and 
F. A baffle plate F is also provided in the 
plane of the piston F in order to prevent the 
passage of liquid past this point. 
At the upper end of the apparatus is a 

pipe G connected to a second pipe H mount 
ed within the shaft B so as to rotate there 
with and communicating at its lower end 
with the space B8 between the piston D and 
the baffle F. The pipe H is also provided 
at its lower end with helical vanes H. At 
the bottom of the hollow shaft B is a pipe J 
opening into the space B' below the baffle F. 
The liquid to be treated is fed into a tank 

K at the top of the apparatus and passes 
into the hollow shaft through the filter B 
and feed pipe B. It is taken up by the 
helical vanes H and enters the separating 
cylinder C, through the passages The 
solid matter is thrown by centrifugal force 
against the wall of the cylinder C and re 
mains there while the liquid passes through 
the cones E and is discharged at T into the 
outlet conduit M. 
Within the operating cylinder C and 

above the piston F is an internal radially 
projecting baffle N., and above this baffle is an 
exhaust port O. The piston F is maintained 
in position by means of a sleeve extension 
F which engages with a screwed collar P, 
and immediately below the piston F is an ex 
pansible valve ring R which serves to control 
ports S in the walls of the cylinder C. Be 
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low the valve ring R is a circular plate or 
disc R" provided with a sleeve extension R 
adapted to slide on the sleeve F of the pis 
ton F. 
In operation the machine is started up 

with the cylinders C and C2 in their lower 
most position (Figure 1), resting on the 
screwed collar P. When the proper runs 
ning speed is attained, water is admitted 
through the pipe G into the hollow shaft B 
and passes down the pipe H into space B 
between the piston F and the baffle N. 
Thence it passes into the cylinder C" through 
the channels F. 
the centrifugal pressure of the water acting 
upwards on the ba?ile N and downwards on 
the piston F raises the casing C. C into the 
position shown in Figure 2 until its upper 
edge makes contact with the cover C. The upper part C" of the casing forming the 
separator is thereby closed and the water 
entering through the pipe H is then turned 
off. The liquid to be treated is then fed into 
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the tank K and passes through the filter B 
and feed pipe B into the hollow shaft B. 
It is taken up by the vanes H and enters 
the separating, cylinder Cº. through the pas 
sages L as already described. The sepa 
rated solids adhere to the walls of the cylin 
der C. and the liquid passes out through the 
passages L' into the conduit. M. When the 
centrifuging process has been carried out to 
the desired extent the feed of liquid to be 
treated is cut of and water is admitted to 
the underside of the piston F through the 
pipe J. This water passes up through the 
space B4 within the hollow shaft B below the 
baffle, F and enters the cylinder C° through 
the channels. F. As a soon as the radial 
depth of the water below the piston F ex 
ceeds that of the water above the piston the 
casing C, C* begins to descend. As it does 
so the Water above the piston F is forced 
out through the discharge port O. The cas 
sing in descending carries with it the valve 
ring R. until the latter is arrested owing to 
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the sleeve R* coming into contact with the 
Screwed; collar P. The casing now continues 
to descend leaving the ring R behind, and 
the movement of the ring relatively to the 
casing uncovers the ports, S in the walls of 
the latter and alloys the water to escape 
(see Figure 1). The downward movement 
of the casing C, C' breaks the contact, be 
tween its upper edge and the cover C9 and 
the surface liquid in the separating cylinder 
is allowed to escape through slots T into a 
trough U whence it is passed through a pipe 

to descend it leaves the solid matter unsup ported so that it is discharged by centrift 
gal force into a chamber W from which it is 

When the 
casing has reached its lowermost position all 
the Solids have been discharged and the wa 
collected through openings V. 

As the cylinder fills up, 

As the casing continues 
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ter supplied through the pipe J is cut off. 
Water is then again admitted through the 
pipe G and the casing rises as before until it 
again makes tight the joint between its up 
per edge and the cover C9. During the last 
part of the upward movement of the casing 
the valvering R comes into contact with the 
piston F and is moved back into its former 
position so that it again covers the ports S. 
(Figure 2). The supply of water through 
the pipe G is then cut of and the machine is 
ready to receive another charge of liquid to 
be treated. The Water discharged from the 
Operating cylinder C through the ports O 
and S is collected in the outer casing A and 
removed through a pipe A. 
The motive power is supplied to the ma-. 

chine through gears W, Wii and drives the 
apparatus continuously, the cycle of opera 
tions, being repeated indefinitely without 
stopping the rotation of the machine. 

Means, not forming any part of the pres 
ent invention, are provided for supplying 
water to each side of the operating piston F 
in turn, such means being actuated by the 
axial movement of the casing C, C2. 
What I claim as my invention and desire 

to Secure, by Letters Patent is:- 
1. in centrifugal Separating apparatus the 

combination of a separating cylinder, a nest 
of cones mounted to rotate within the sepa 'ating cylinder, an operating cylinder 
mounted to rotate together with the cones, a piston disposed within the operating cylin 
der, said piston and cylinder being capable 
of relative axial movement, means for ad 
Initting liquid to each side of the piston in 
turn and means whereby the relative axial 
movement of the operating cylinder and the 
piston due to the centrifugal pressure of the 
liquid so admitted controls the discharge 
Opening for the separated solids. - 

2. In centrifugal separating apparatus, the 
combination of a separating cylinder, a nest 
of cones mounted to rotate within the sepa rating cylinder, an operating 
mounted to rotate together with the cones, a piston disposed within the operating cylin 
der, Said pistor and cylinder being Capable 
of relative axial movement, means for ad 
mitting liquid to each side of the piston in 
turn and an operative connection between the 
operating cylinder and the separating cylin 
derº Such that the relative axial movement of the operating-cylinder and the piston-due to 
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the centrifugal pressure of the iquid admit. 
ted thereto causes the separating cylinder to 
move relatively to the cones so as to control 
the discharge opening for the separated 
solids. 

3. In centrifugal separating apparatus the 
combination of a hollow shaft, a cylindrical 
easing axially movable relatively to the hol 
low shaft, a piston rigidly secured to the hol 
low shaft SO as to divide the casing into two 
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parts, a nest of cones mounted on the hollow 
shaft within the upper portion of the casing, 
a cover secured to the hollow shaft above the 
cones against which the top of the casing 
normally bears to form a fluid-tight separat 
ing chamber, a second piston secured to the 
hollow shaft within the lower part of the 
casing, means for admitting liquid to each 
side of the lower piston in turn and means whereby the centrifugal pressure of the liq 
uid so admitted causes the casing to move so 
as to make and break alternately the joint be 
tween the casing and its cover in order to 
permit an intermittent discharge of the sep 
arated solids. 

4. In centrifugal separating apparatus the 
combination of a separating cylinder, a nest 
of cones mounted to rotate within the sepa 
rating cylinder, an axially movable operat 
ing cylinder mounted to rotate together with 
the cones, an axially fixed piston disposed 
within the operating cylinder, means for ad 
mitting liquid to each side of the piston in 
turn, an operative connection between the op 
erating cylinder and the separating cylinder 
such that the movement of the operating cyl 
inder due to the centrifugal pressure of the 
liquid admitted thereto causes the separating 
cylinder to move relatively to the cones so as 
to control the discharge opening for the sep 
arated Solids and a valve ring disposed with 
in the operating cylinder and operated by the 

movement of said cylinder to control a dis 
charge opening for the water within the 
operating cylinder. 

5. In centrifugal separating apparatus the 
combination of a rotatable hollow shaft, a 
cylindrical casing axially movable relatively 
to the hollow shaft, a piston rigidly secured 
to the hollow shaft so as to divide the casing 
into two parts an upper separating cylinder 
and a lower operating cylinder, a nest of 
cones mounted on the hollow shaft within the 
separating cylinder, a cover secured to the 
hollow shaft above the cones against which 
the top of the casing normally bears to form 
a fluid-tight separating chamber, a second 
piston secured to the hollow shaft within the 
operating cylinder, means for admitting liq 
uid to each side of the lower piston in turn, 
a discharge valve for the liquid below the 
piston operated by the axial movement of the 
casing due to the centrifugal pressure of the 
liquid, a radial bafle projecting into the 
space above the lower piston and against i 
which the centrifugal pressure of the liquid 
acts to lower the casing and an opening 
above the baffle through which the fiqu??? 
above the piston is discharged during the 
downward movement of the casing. 

In testimony whereof I have signed my 
nane to this specification. 

ROBERT ALEXANDER STURGEON. 
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