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UNITED STATES PATENT OFFICE 
2,370,353 

CENTRFUGAL SEPARAOR, OR, CABF EB 

Andrew F. Howe, University City, Mo. 
Application September 19, 1940, Serial No. 357,348 

(C. 20-69) 2 Claims. 

This invention has reference to a centrifugal 
separator or clarifier; and relates particularly to 
mechanisms for use in detaching solids and the 
like from fluids in which they are sustained or 
immersed, and thereby partially drying the solids. 

Objects of the invention are to provide a ma 
chine comprising differentially rotating parts ar 
ranged to receive in a space between them the 
materials to be separated or clarified, and for ef 
fecting either a continuous or an intermittent 
flow and discharge of the separated and partially 
dried solids from one end of said space and the 
fluid from the other end of Said space; to pro 
vide an improved and highly efficient mechanism 
for continuously rotating said parts; to arrange 
said parts at appropriate angles of inclination 
from a horizontal plane to control the movement 
of the Solids toward the discharge outlet therefor 
at one end of said space; to provide means for 
regulating and controlling the movement of the 
solids toward the discharge Outlet therefor; to 
provide means for controlling and regulating the 
velocity of centrifugal movement or flow of the 
Solids into said space in order to prevent damage 
to or cutting of any of the parts by the Solids con 
tacting therewith; to provide improved valve 
imeans for Opening and closing the space to effect 
intermittent discharge of the solids therefrom; 
to provide centrifugal actuators for said valve 
means for moving the same to closed position to 
prevent discharge of the solids from said space; 
to provide mechanism for intermittently opening 
said valve means to permit intermittent discharge 
of the solids from Said space automatically and 
as an incident to operation of the machine; and 
to provide optionally operative devices for con 
trolling said mechanism. e 
Warious other objects and advantages of the 

invention will be apparent from the following de 
scription, reference being made to the annexed 
drawings, in which 

Fig. 1 is a vertical sectional view of a continuous 
centrifugal separator and the operating mecha 
nism therefor embodying many of the features of 
the present invention. . . 

Fig. 2 is an enlarged vertical sectional view of 
an automatic oil filter device embodied in the 
machine shown in Fig. 1. 

Fig. 3 is an enlarged sectional view of the upper 
portion of the machine shown in Fig. 1. 

Fig. 4 is a horizontal Sectional view on the line 
4-4 of Fig. 3, showing the means for controlling 
and regulating or retarding the centrifugal feed 
of sand and other heavy materials into the man 
chine for processing operations. 
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Fig. 5 is a perspective view showing the parts 
of the screen bowl in Separated relationship before 
being attached together. 

Fig. 6 is a sectional view on the line 6-6 of 
Fig. 3. () 

Fig. 7 is a vertical sectional view of a solid bowl 
machine having a valve and centrifugal mecha 
nism for closing the same. 

Fig. 8 is an enlarged sectional view of the 
upper portion of the machine shown in Fig. 7, 
showing one form of mechanism for controlling 
the centrifugal devices provided to close the bot 
ton Valve, 

Fig. 9 is a similar sectional view showing an 
other form of said centrifugal devices, 

Fig. 10 is a sectional view of a machine having 
two valves for alternately controlling discharge 
of solids from the solid bowl machine shown in 
Figs. 7 and 8. 
The machine shown in Figs. 1 to 6, inclusive, is 

of the continuous flow type and comprises a tu 
bular shaft supported in bearings, 2 and 3 for 
rotation about a vertical axis. A pulley 4 at 
tached to the lower end of the shaft is engaged 
by belts 5 driven by a pulley 6 constantly rotated 
by a motor 7. I have found that this type of 
driving mechanism for a continuous centrifugal 
drier is greatly superior to positive gear driving 
mechanisms and succeeds where such other mech 
anisms fail. The bearings 2 and 3 are mounted 
in a frame comprising, a cylindrical portion 8 
formed integral at its upper end with a substan 
tially conical canopy 9. This frame 8-9 may be 
rigidly supported in a rigid frame structure 0. 
The upper end of the shaft is formed with an 

integral radial flange . An annular disc 2 is 
seated on the flange and formed with an in 
tegral downwardly and outwardly inclined fluted 
peripheral portion 3 surrounding the upper end 
of the canopy, 9 and functioning as a guard to 

... prevent foreign substances from passing into the 
upper end of the frame 8-9, and as a centrifugal 
impeller to cast of centrifugally any materials 
or substances that may contact therewith. 
A bottom plate for the centrifugal Cone and 

screen basket comprising an attaching portion 4 
and an annular marginal conical portion 5 is 
seated upon the disc 2 and is rigidly attached to 
the flange by screws is passing therethrough 
and through said disc and engaging in said flange 

. The screws. 6 are removable and replace 
able to permit needed removal and replacement 
of parts. The conical portion 5 of the bottom 
plate has a series of integral radial and circum 

65 ferentially spaced arms or spokes T formed inte 



2 
gral or rigid at their outer ends with a ring . 
The spaces between the arms or spokes con 
stitute passages for the solids or solid material 
discharged from the centrifugal mechanism in a 
substantially dry state because of the fact that 
a very large proportion of water and other liquid 
is separated from the solids by operation of the 
machine. 
A conical screen basket 9 having therethrough 

a large number of elongated slots 20 extending 
generally in a circumferential direction has a ra 
dial supporting flange 2 seated upon the ring 8 
and rigidly attached thereto by an annular series 
of removable and replaceable bolts or fasteners 
22. The cone 9 constitutes a part of the screen 
basket and supports the remaining elements of 
said basket. A conical woven wire Screen 23 
(Fig. 5) is attached to the inner side of the cone 
9; a relatively thin perforated plate 24 covers 

the entire inner surface of the woven screen 23, 
the holes 25 through said plate 24 being per 
pendicular or normal to the surfaces of said 
screen and, therefore, inclined outwardly ant 
upwardly relative to the vertical axis of the cone 
and of the shaft . . A relatively thin combined 
screen element and guard plate 26 is seated 

U 

ls 

20 

26 

against the inner surface of the plate 24, and 
is formed with numerous horizontally elongated 
slots 27 through which water and other fluids 
may pass to the screen plate 24. The small in 
clined holes 25 permit the water and other fluids 
to pass therethrough; but, since the walls of said 
holes are inclined, centrifugally impelled solids 
are stopped by said plate 24 and do not pass in 
any substantial amounts through the holes 25. 
Some of the centrifugally impelled solids become 
lodged and retained temporarily within the slots 
27 in the combined screen and guard plate 26. 
Because of the fact that the basket cone 9 is 
rigidly attached to the rotary tubular shaft f, 
the entire screen basket comprising the cone 9, 
the screen 23, the plate 24, and the screen and 
guard plate 26, is rotated by and with said shaft. 
The upper margins of the screen 23 and plates 
24 and 26 are rigidly attached to the upper end 

35 

4. 

45 

of the screen basket 9 by a clamp ring 28 and 
screws 29 (Fig. 3). 
A rigid housing wall 30 forms a space 3 around 

the centrifugal screen cone and supports an inlet 
hopper 32 which extends downwardly into and 
through an opening in the upper end of the screen 
basket 9. The mixed liquids and solids are de 
livered into the machine through said inlet hop 
per either intermittently or continuously accord 
ing to the nature of the materials and the pur 
poses for which the machine is used. 
A shaft 3 is mounted concentrically within the 

shaft for rotation within bearings 34 and 35 
mounted in said shaft and permitting the 
shafts f and 33 to be rotated differentially. A 
gear attached to the lower end of the shaft 
meshes with a gear 37 attached to a shaft 
journalled for rotation in bearings 3 about an 
axis parallel with the axis of the shafts - and 
3. A gear 4 attached to the shaft 38 below 
the gear 37 meshes with a gear 4 attached to 
the shaft 3 below the gear 3. The dimensions 
of these gears , 37, 40 and 4 are such as to 
rotate the shaft 33 at any desired differential. 
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2,870,858 
although this differential may be varied as de 
sired. 
A rigid leak-proof housing 42 encloses the dif 

ferential gearing and also supports a bearing 
43 for the extended end of the shaft 33 below 
the bearing 34. An oil container 44 is rigidly 
supported adjacent to the housing 42 and dis 
charges oil through a tube 45 into the lower end 
of said housing to lubricate the gearing confined 
therein and the bearings 34 and 43. An oil 
pump 46 of known construction and operation 
is attached to the lower end of the shaft 38 and 
forces oil through a tube 47 opening into the 
cylindrical portion 8 above the bearing 3. The 
oil passing from the tube 47 lubricates the bear 
ing 3 and passes downwardly therefrom to lubri 
cate the bearing 2, and thence passes through 
a tube 48 into the container 44 and into a filter 
49 in said container. Thus, the used oil is fil 
tered before passing from the container 44 back 
into the housing 42 through the tube 45. The 
cap 50 of the container 44 is removable and re 
placeable in order to permit the filter 49 to be 
removed and replaced or cleaned as desired. 
An inner trunco-conical member comprising 

a lower cone member 5 and an upper continu 
ing cone member 52 is rigidly attached to and 
rotated by the upper end of the shaft 33 within 
the Screen basket and separated from said basket 
by a conical space 53. A spiral series of flights 
54 is attached to the inner cone within the space 
53 and Said flights are, in Some instances, pro 
vided with elastic outer edges or rubbing sur 
faces 55 which rub or operate against the com 
bined screen element and guard plate 26 because 
said flights are rotated differentially with respect 
to the Screen basket. This differential movement 
of the flights rubbing against the plate 26 moves 
and stirs the Solids temporarily lodged and re 
tained within the slots 27, and causes said solids 
to move downwardly through the space 53 to 
ultimate discharge through the spaces between. 
the spokes f. In some instances, a conical or 
dome-shaped plate 56 is attached to the upper 
end of the inner cone (Fig. 1); or, if desired, a 
flat plate 57 (Fig. 3) may be attached to the 
upper end of Said cone. Curved retarder fianges 
58 (Fig. 4) are formed integral or rigid with the 
upper surface of the plate 56 or the plate 57, as the 
case may be, the outer ends of said flanges curv 
ing to form pockets 59 in the forward sides there 
of to retard and delay speed of centrifugal move 
ment of the materials discharged onto said plates 
through the inlet 32. The pockets 59 are formed 
by continuous rearward and forward curvature 
of the flanges 58. The materials are discharged 
slowly and without great centrifugal force from 
the pockets 59 into the space 53. By centrifugal 

0) 
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action of the mechanism, the materials are 
thrown against the screen basket through which 
the liquids pass into the liquid receiving space 

... Wall structure 60 at the lower end of the 
space forms a conduit to receive the liquids 
and conduct them to a suitable point of delivery 
and prevent them from passing downwardly to 
the solids discharged from the lower end of the 
space 33. . 
The solids pass from the lower end of the space 
between the spokes Tonto a rotary conical 

To 
speed-either slower or faster-as compared with 
the speed of rotation of the shaft. f. In some 
instances, I have found it desirable to provide 
a differential of approximately 1000 revolutions 

floor . The conical floor 6 is supported on 
rollers 2 and has its upper portion extending 
inwardly toward the stationary conical frame 
in order to receive, and conduct downwardly the 
solids passing from the space 53. An annular 

of the shaft 1 to 990 revolutions of the shaft 33, 75 rack is is attached to the inner side of the conica 
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floor 6 and is engaged by a constantly rotating 
gear is attached to the upper end of a shaft S. 
The shaft 85 is driven by any appropriate mecha 
nism, and is preferably coordinated with the mo 
tor so that the floor 6 will be rotated concur 
rently with the operation of the centrifugal 
mechanism. 
The solids are discharged from a rotary conical 

conveyor or floor 6 onto the bottom 66 of a re 
ceiving chamber 8. A series of sweeper arms 
or flights. S8 are attached to the lower peripheral 
portion of the conveyor floor 6 and sweep the 
solids along the floor 66 to a suitable opening 
(not shown) through which the solids are dis 
charged from the chamber 67. The sweeper arms 
or fights 68 also tend to separate the Solid par 
ticles or pieces and prevent cohesion thereof. 
The forms of the invention shown in Figs. 7, 8, 

9 and 0 are embodied in a continuous centrifugal 
self-cleaning separator and clarifier of the solid 
bowl type. One form of solid bowl machine is 
disclosed in my companion application Serial No. 
129,44, filed March 5, 1937, patented October 22, 
1940, No. 2,218,532. Said machine comprises a 
rotary solid bowl 69 rigidly attached by fasteners 

to a support . . . The bowl 69 is above the 
support , and said support has numerous pas 
sages 2 therethrough for the downward dis 
charge of solids from the bowl. $9. The support 
a 6 is rigidly and detachably secured to and sup 
ported by a flarge 3 formed on the upper end 
of a tubular shaft & analogous to the shaft , 
already described. The shaft 4 is supported in 
bearings 5 and 6 for rotation about a vertical 
axis. A pulley attached to the lower end of 
the shaft 74 is engaged by a beit or belts 8 oper 
ated by a pulley E9 constantly rotated by a notor 
86. This driving mechanism for the shaft is is 
like that already described for driving the shaft 
and possesses the same advantages. The bear 

ings 5 and 3 are mounted in a rigid stationary 
frame including a cylindrical portion 3 enclos 
ing 3nd supporting the bearings 5 and 78 and 
formed integral or rigid with a substantially coni. 
cai frame portion 32. This frame is rigidly 
Yaounted in a frame structure 83. By this mech 
arism the shaft 8 and the Solid bowl 63 will be 
constantly rotated when the motor 8 is running. 
A shaf, 34 is mounted concentrically within the 

shaft & for rotation in bearings 35 and 36 which 
perini said shafts to be rotated differentially. A 
gear 3 attached to the lower end of the shaft 4 
Raeshes with a gear 88 rigid on a shaft 39 jour 
nailed for rotation in bearings 9G about an axis 
parallel with the axis of the shafts (3 and 33. A 
gear 9 attached to the shaft 89 below the gear 
33 engages a gear 92 secured to the shaft 88 below 
the gear 85 ihe relative dimensions of these 
gears are such as to rotate the shaft 33 at any 
desired differential speed with respect to the speed 
of rotation of the shaft &. The differential of 
rotation as between these shafts may be varied 
as desired. A rigid housing 93 encloses the dii 
ferential gearing and supports a bearing 93 for 
the extended lower end of the shat 88. 
A wall 35 is attached to the extended upper 

end of the shaft 36 beyond the upper end of the 
shaft is and within the solid bowl 89. A tube g3 
rigid with the wall 95 constitutes a passage 
through which the mixed solids and liquids are 
conducted into the centrifugal mechanism for 
separation. A number of openings 8 in the 
lower endi of the tube 36 permits the solids and 
liquids to flow or to be forced by centrifugal action 
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to the plate (9. 

3) 

3 

3 
from within the tube 96 to the outside of said tube 
within the solid bowl 69. A conical series of in 
clined flights or agitators 98 is attached to the 
tube 98 and Operate close to the inner surface of 
the solid bowl 69 to assist movement of the solids 
downwardly and the liquids upwardly for dis 
charge from said bowl, substantially in the man 
ner of my said Patent No. 2,218,532. 
An annular space 99 is formed between the 

lower portion of the wall of the solid bowl 69 and 
the periphery of the bottom wall 95. The wall 
95 is below the openings 97 and, for a short time, 
supports the solids and liquids until they are 
thrown outwardly by centrifugal action, assisted 
by the flanges 00 above the wall 95 and at the 
lower end of the tube 96. The agitator flights 98 
extend downwardly through the annular space 
99 and terminate near the lower end of the con 
tinuously rotating solid bowl 69. 
Valve means comprising a plate is provided 

for intermittently opening and closing the lower 
end of the bowl 69 to effect intermittent discharge 
of the Solids from said bowl through the passages 
2. A hub 2 formed integral with the plate 

is mounted on the upper end of the shaft 86 for 
longitudinal sliding and relative turning move 
ments. The hub 02 cooperates with the enclosed 
portion of the shaft 88 to form an oil chamber 
f3 rendered leak-proof at its upper and lower 
ends by elastic gaskets or packing devices 04, 
preferably retained from longitudinal displace 
ment and leaving the shaft 84 free to rotate while 
the plate 6 remains stationary, and permitting 
longitudinal sliding movements of said plate along 
the shaft 88. 
The plate e i is located between the support 
and the lower end of the solid bowl. 69, and is 

of greater diameter than the opening from the 
lower end of said bowl. An annular Wave seat 
6 is attached to the lower end of the bowl 69 

for engagement by a sealing ring attached 
The plate may be moved 

longitudinally along the shaft 88 to engage the 
sealing ring 6 with the valve seat 5 and there 
by close the lower end of the solid bowl to prevent 
discharge of solids therefrom through the pas 
sages 2. 

in the arrangeriaent shown in Figs. and 8, an 
annular series of centrifugal actuator weights 
0 are mounted on pivots 98 carried by the 

support . The weights f0, are inwardly beyond 
the passages 2 and have arms 9 engaging 
against the underside of a bearing ring in 
connection with the underside of the plate ( . 
3ecause of the fact that the support is con 
tinuously rotated when the motor 86 is running 
and the machine operating, the weights are 
impelled outwardly by centrifugal force, as re 
quired to support the plate fe in a position in 
which the seal 06 engages the valve seat 35 
and thereby completely closes the lower end of 
the bowl 69 and prevents passage of any of the 
solids downwardly from said bowl through the 
discharge openings 72. The centrifugal actuators 
07 will hold the valve device closed even against 

the pressure applied against the upper side of 
said valve device by the materials within the 
bowl 69 impelled by centrifugal force. 
A support (Fig. 7) is attached to the lower 

end of the housing 93. A cylinder 2 is attached 
to the lower extended end of the saft 84 within 
the support it. The shaft 84 is tubular and its 
lower end opens into the cylinder 2, and the 
upper end of said shaft has passages. 3 opening 
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communication from the chamber 10 to a series 
of cylinders 5 attached to the support T. Pis 
tons is in the cylinders fs have stems en 
gaging arms ff.8 extending inwardly from the 
upper ends of the centrifugal actuator weights 
107. The cylinder 2, shaft 84, passages 3, 
tubes 4, and cylinders is contain oil or other 
hydraulic liquid whereby the pistons 6 may be 
moved and forced in a direction to move the 
centrifugal actuator weights O7 in Wardly, leav 
ing the valve plate of free for downward move 
ment from the valve seat 05 to permit discharge 
of Solids from the lower end of the bowl 69 
through the passages 72. Each cylinder is may 
enclose a spring 9 to assist in quickly moving 
the piston 6 to actuate or disable the centriful 
gal weight (OT controlled by said piston. By this 
arrangement the valve plate 0 is caused to ro 
tate with the solid bowl 69 instead of with the 
shaft 84, the ends of the chamber 03 being kept 
leak-proof by the sealing gaskets 04. 
A piston 20 is mounted in the lower end of 

the cylinder 2, and has a rod 2 projecting 
downwardy'through a packing 22 at the lower 
end of the Support ff. The lower end of the 
cylinder 2 is rotatively mounted in a bearing 
23 in the support f. The lower end of the 
piston rod 2 has pin and slot connection 24 
with a lever 25 mounted on a fulcrum f26 
whereby the piston f2O may be moved upwardly 
to force the oil or other liquid against the lower 
ends of the pistons f6 to cause said pistons to 
disable the centrifugal actuators 0 and move 
them inwardly against the impulse of centrifugal 
force to permit the valve Of to be opened by 
the pressure of the solids within the bowl 69. 
When the lever 25 is released, the centrifugal 
weights to will swing outwardly, forcing the 
liquid from the cylinders 5 through the tubes 

4, chamber 103, and shaft 84, into the cylinder 
2 to move the piston 20 downwardly. 
The solids passing from the openings 72 are 

discharged onto a rotary conical floor 27 analo 
gous to the rotary conical floor B and supported 
on rollers f28 carried by the frame 2 and cen 
tered by rollers 29, also carried by said frame. 
An annular rack 30 attached to the conical 
floor 27 meshes with a pinion 3 secured to 
the upper end of a rotary shaft 2. A gear 33 
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into the chamber 103. A series of tubes 4 form the lever 4, to pass the roller 48 beyond and 

out of engagement with the lever 25. When the 
roller 43 passes out of engagement with the lever 
25, the pressure of the materials within the 
bowl 69 opens the valve and permits flow of 
the solids from said bowl until the valve is again 
closed. The lever 25 is operated by the lever 
(4f once tiuring each revolution of the shaft 142, 
and speed of rotation of the latter may be regul 
lated and timed as desired in order to effect op 
eration of the valve O at the desired time in 
tervals. 
. The oil circulated by the pump 40 to lubri 
cate the bearings 76 and 75 is returned to the 
housing 93 through a pipe 48. From the hous 
ing 93 the oil may pass into the support if 
through a passage. 49 to lubricate the bear 
ing 23. 
The construction and arrangement of the parts 

of the machine shown in Fig. 9 are the same as 
the construction and arrangement of the parts 
shown in Figs. 7 and 8, with the exception of 
the means for operating the centrifugal actua 
tors. In Fig. 9, the centrifugal actuators 50 
supported on the pivots 5 have arms 52 en 
gaging the bearing ring 0 in the manner that 
the arms fo9 engage said bearing ring. The 
cylinders 53 enclose pistons 54 having rods 55 
engaging levers 56. The levers 56 are sup 
ported on pivots f s7 and have projections 58 
engaging in frames 59 attached to the centrifu 
gal actuators 50. When the pistons S4 are 
forced outwardly by the liquid entering the cylin 
ders 53, the levers 5 are operated to move the 
centrifugal actuators 50 to ineffective positions 
against centrifugal impulse, leaving the valve fo 
free to open. In other particulars, the mecha 
nism shown in. Fig. 9 is the same as that already 
described, and the same reference numerals are 
applied to like parts. 
During operation of the machine, the solids 

discharged through the openings 72 onto the 
impeller cone f 27 pass to a supporting floor ?t 
along which the solids are moved or swept and 
agitated by sweeper and stirrer arms Sf. The 
Solids are moved to a discharge Outlet (not 
shown), and the agitation and movement thereof 

is attached to the lower end of the shaft 32 and 
meshes with a pinion 34 secured to a shaft 135 
supported within the housing 93. A worm gear 

6 attached to the shaft 35 meshes with a worm 
37 on a shaft 38 rotatively supported within 
the housing 93. The shaft 28 is constantly ro 
tated when the motor 8 is running by a pulley 

9 attached to said shaft and engaged by the 
belts 18. An oil pump 4 is operated by the 
shaft 8 within the housing 93 to circulate oil 

the manner explained in the description of 
g. 1. w 
The lever, 25 may be manually operated, or, 

mechanically operated at or after equal time 
intervals, as desired. As shown generally at the 
lower portion of Fig. 7, a lever 4 attached to 
a-rotary shaft 42 may be equipped with a roller 
device. to engage and operate the lever 25 
to raise the piston. 2). A gear 44 attached to 
the shaft 42 meshes with a pinion 45 secured 
to a rotary shaft 46. The shaft 46 may be 
driven by a motor f47 in order to rotate the lever 

to engage the roller f43 intermittently with 
the lever 25 and operate the same to raise the 
piston 2; and, during continued movement of 

by the arms 6 f effectively prevent cohesion and 
increase the drying effect of the machine. 
The machine shown in Fig. 10, like the ma 

chines shown in Figs. 7 and 8, is generally desig 
nated a "solid bowl" machine because the bowl 
69 is imperforate and does not function as a 
sieve or strainer to permit passage of liquid 

55. therethrough, but requires the liquids to pass 
from the bowl through the upper end thereof, 
as disclosed in my said Patent No. 2,218,532, dated 
October 22, 1940. The same reference numerals 
are applied to like parts in Figs. 7, 8 and 10. The 
machine shown in Fig. 10 comprises two valve. 
devices for alternately and intermittently con 
trolling discharge of solids from the bowl 6 in 
stead of the single valve means Of contained 
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in the machine of Figs, 7 and 8. 
As shown in Fig. 10, the agitator flights 98' 

terminate considerably above the valve seat DS, 
and are of less length than their analogs B, to 
provide space for an annular valve seat 2 at 
tached to the inner surface of the bowl 69 just 
below the ends of the agitator flights 98. Valve 
means comprising a plate 3 is formed rigid or 
integral with the hub 12' analogous to the hub 
102 previously described and arranged in the 
same relationship to like elements contained in 
the preceding form of the invention and having 
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the same reference numerals, applied thereto as are applied to said parts in figs, 7 and 8. The 
outer margin 64 of the valve plate it inclines 
upwardly and is of reduced thickness around its 
edge so as to make effective sealing contact with 
the valve seat 62 when the plate 3 is moved 
upwardly to its closed position. 
The plate 63 is formed with an Outer annular 

guiding member fBS concentric with the hub O2'. 
and with the shaft 84. A valve plate 6 is 
formed with an integral hub 7 mounted for 
sliding movements on the guide member 65 
below the valve 83. A sealing ring 8 is at 
tached to the upper surface of the valve plate 
86 for engagement with the valve seat 0. 
An annular series of rocker levers f are 

mounted for rocking movements on supports fo 
attached to the plate 7 constituting a part of 
the rigid support secured to the bowl 9. The 
tubes 4 that form communication from the 
chamber 03 to the series of cylinders f, at 
tached in this instance to the plate 7 f, pass 
through openings in the valve plate 3 so as to 
function in the manner before described to oper 
ate the centrifugal devices by which the valve 
plate 66 is moved to its closed position. 
In operation, the shafts. 74 and 84 are contin 

uously rotated at differential speeds by the mech 
anism shown in Fig. 7, and the valve 16 is alter 
nately opened and closed by operation of the 
centrifugal actuators O. When the valve BB. 
is closed, the valve f3 is opened and held open 

5. 
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5 
ing sand and distillery slops and the like; about 
60 for drying coal; and about 45 for drying 
pulp. The angle of inclination of the screen 
basket may be varied for different purposes and 
uses to attain best results as determined by ex 
perience. The term "angle of inclination' refers 
to the inclination with respect to the horizontal 
Wolane. -- . . . . . 

The machine may be varied in various other 
particulars than those specifically described and 
shown in the drawings without departure from 
the nature and principle of the invention. Icon 
template such variations within the scope of 
equivalent limits as miy be desired. 

clain: 
1. In a centrifugal machine having a perfo. 

rated outer conical element provided with a 
screen and a solid inner conical element forming 
between them a space for receiving mixed solids 
and liquids and having an inlet for supplying 
said mixed solids and liquids into said space and 
also having a downwardly directed opening for 
discharging said solids fron said space, Outer and 
inner coaxial shafts for rotating said outer and 
inner elements, respectively, and a housing wall 
around said outer conical element forming a 
space for receiving liquids separated from said 
solids; a substantially annular trunco-conical 

by the contents of the bowl against the upper 
side thereof, which pressure is increased by cen 
trifugal force. This permits' the solids, to pass 
the valve 63 into the space immediately above 
the valve f6. When fluid pressure is admitted 
into the cylinders f, the centrifugal actuators 
i07 are moved to positions to permit the valve 
f66 to be opened by the pressure of the solid 
materials thereon, which is increased by centrif 
ugal force. 

manner operates the rocker levers to raise 
the valve f3 to its closed position, and this alter 
nate operation of these valves is repeated to dis 

When the valve it is this opened, 
the solids can pass out through the passages. T2. 
Downward movement of the wave B in this 

35 

40 

45 

charge measured quantities of solids from the bowl 
termittently operated valves 3 and IB.. 
From the foregoing, it should be apparent that 

this invention comprises a practical mechanism 
capable of application to many uses. It has been 
used with a high degree of eficiency and satis 
faction for the separation of various solids from 
liquids and substantially drying the solids pass 
ing through the machine. The desired angle of 
inclination of the screen basket , etc. shown 
in rig. 1 has been found to be about 52 for dry 

ider conso the ternately and in 

floor concentric with said shafts located below said space for receiving said solids discharged 
therefrom through said downwardly directed 
opening, connections covered and protected by 
said floor for rotating said outer shaft, gearing 
for rotating said inner shaft by said outer shaft, 
and gearing wholly covered and protected by said 
floor for rotating said floor by said connections. 

2. In a centrifugal machine having an outer 
conical element and an inner element coaxial and 
cooperating with said outer element to form be 
tween them a space for receiving mixed solids 
and liquids and having an inlet for supplying said 
mixed solids and liquids into said space and also 
having a downwardly directed opening to dis 
charge said solids from said space, a housing wall 
around said outer conical element forming a 
Apace for receiving liquid separated from said 
solids, and outer and inner coaxial shafts for 
rotating said outer and inner elements, respec 
yely a substantly annular trunco-conical 


