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UNITED STATES PATENT OFFICE 
2,538,529 

CENTRIFUGE 
Thomas R. Komline, Glen Rock, N.J. ., assignor to 

Komline-Sanderson. Engineering Corporation, 
Ridgewood, N. J., a corporation of New Jersey 

Application December 18, 1945, serial No. 635,634 
(CI. 233-20) 6 Claims. 

he inventio relates to centrifuge machines 
and has for its objects to provide certain new and 
useful improvements in centrifuges of the Selfar 
unloading type. 
A important object of the invention is to 

provide a centrifuge machinie wherein the pe. 
ripheral contents of the rotating drum may be 
periodically unloaded and discharged from the 
machine when desired Without necessitating 
stoppage of the machine or in other respects 
curtailing the continuous operation thereof. 
A further object is to provide an improved cen 

trifuge machine of increased capacity wherein 
the output of the machine is Substantially dou 
bled or multiplied within approximately the 
same amount of floor space ordinarily occupied 
by present machines of materially leSS capacity 
and output. 
The machine is particularly designed for Sep 

agating the heavier and lighter constituents of 20 
sewage sludge, paper pulp, pulp resulting from 
juicing citrus fruits, and clarification of Sugar 
beet. Or sugar care juice after crushing. The 
machine however is equally adaptable for sepa. 
rating, classifying or clarifying other variable 25 
types of chemical sludges and slurries, and for 
Sihilar equivalent Sage. 
The present known types of machines for ac 

complishing the above desired results usually 
consist of vacuum filters or presses which are: 
comparatively cumbersome, slow of operation, as 
well as expensive both as to initial capital outlay 
and in maintenance, or in centrifugal separators 
which may be generally characterized as 'batch' 
machines, which must be slowed down...or stopped 
for periodic discharge of the heavier constitu 
ents, with incident objectionable and expensive 
delay. 

The instant invention comprises a centrifuge 
machine capable of normal Operation at a drin 
speed of approximately 1,000 R. P. M. for con 
tinuous Operation. With attendant automatic valve 
control mechanism for periodic discharge of the 
heavier material thrown off to the periphery of 
the drin. Whenever desired and without inter 
ference with the feed of the original materials 
to the machine, contamination of the elarified 
effluent, or for selective classifying discharge of 
the separated materials therefrom. 
A further important object of the invention 

is to control and operate the discharge valves 
by the utilization of energy stored up within the 
rotating drum during normal operation of the 
machine for any of the intended purposes for 
which the same is designed. 
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Another object is to provide a simplified drive 

for the centrifuge, in which the rotor and stator 
elements of an electric motor are made integral 
With other parts of the machine. 
A Still further object is to provide a machine 

in which a countercurrent liquid or water Wash 
is or may be employed to recover valuable con 
Stitudents of the liquid which may be entrained 
in the heavier portions of the materials being 
treated and which have accumulated in the drum 
hoppers, and aid in the discharge of the thick 
ened slurries when their consistency is such as 
tG Warrant the use of such liquid wash. 
Another object is to effectively seal the naal 

chine by means of fitid pressure against under 
Sired leakage or escape of the materials. 
The improved machine further contemplates 

a centrifuge consisting of a varied rotor within 
a housing, which latter may be stationary or re 
tatable, Or, if desired, relatively rotatable to the 
rotor. With the vaned rotor multiplying the 
Centrifugal. forces evolved, the drum may be ro 
tated at a considerably lower and safer speed. 
* Regardless of whether the machine is oper 
ated at high or low speeds, depending on the 
character of the materials being treated, the in 
Stant centrifuge is designed for more perfeet 
balance With consequent absence of vibration and 
attendant objectionable wear and loosening of 
the parts, combined with considerations for ease 
of fabrication. 

In the operation of the machine, the materials 
to be treated or separated into their heavier and 
lighter components are continuously introduced 

is into the revolving drum in an axial direction with 
respect thereto, and the lighter or thinner liquids, 
or effluent, from which the heavier constituents 
have been Separated by centrifugal force, are gon 
tinuously discharged axially of the machine to a 
suitable place of deposit. The heavier separated 
components are flung. radially into tapered co 
lecting hoppers peripherally arranged in the 
drum, and removed therefrom with a minimum 
of effluent contamination by actuation of valves 
set in annular discharge flanges which are a ver 
tical continuation of the conical portions of the 
drum, and thence discharged from the machine 
with the aid of impellers set in the discharge 
flanges. The hopper plates, discharge-flanges and 
impellers are designed to provide an especially 
rigid assembly which is capable of withstanding 
high Stresses and strains during rotation of the 
drum, as Well as effectively resulting in efficient 
performance of the machine, for its intended 
purpose. When the character of materials oper 
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ated upon requires a longer time for separation, 
or when there is a large amount of Solids to be 
separated, the present machine is capable of Stor 
ing and discharging a relatively large volume of 
such soiids within a minimum of drum Space. 
This is particularly true when a plurality of 
adjacent rows of peripherally Spaced hopperS are 
present in the drum or drum Sections. When 
a plurality of hoppers are employed the machine 
is capable of further separating or classifying 
the heavier constituents into their own heavier 
and lighter components, the heavier particles 
being deposited in the row of hoppers nearest to 
the inlet side of the machine. 
In many operations it is desirable to introduce 

a countercurrent liquid or water Wash through 
the thickened material accumulating in the hop 
pers. For example in the Sugar industry When 
clarifying cane juice, it is highly desirable to 
recover all of the syrup, and therefore the solids 
collecting in the hoppers should be elutriated. 
This countercurrent wash may consist of Water 
or a suitable solvent, and appropriately arranged 
pipes are provided leading to each of the circum 
ferentially arranged drum hoppers, or the cellular 
Space between each hopper from which it is intro 
duced to the hopper. This results in the Water 
or solvent passing out of the machine together 
with clarified effluent through a suitable axially 
disposed pipe or discharge means. 
Numerous other objects and advantages of the 

invention will be apparent as it is better under 
stood from the following description, Which, taken 
in connection with the accompanying drawings, 
discloses a preferred embodiment thereof. 

Referring to the dra Wings: 
Fig. 1 is a longitudina vertical Sectional view 

through a centrifuge machine constituting a 
preferred embodiment of the invention. 

Fig. 2 is a transverse vertical Section taken on 
line 2-2 of Fig. 1. 

Fig. 2d. is a detail sectional view on line 2a-2a. 
of Fig. 1. 

Fig. 3 is a detail horizontal Sectional View taken 
On line 3-3 of Fig. 2 and showing what may be 
termed a plan development of this portion of 
the drum. 

Fig. 4 is an enlarged vertical section through 
a portion of the drum at the upper right hand 
portion of the latter as viewed in Fig. 1, showing 
One of the valves in open position. - 

Fig. 5 is a detail vertical Section on line 5-5 of 
Fig. i., illustrating a part of the mechanism for 
driving the drum and actuating the valves, and 
upOn an enlarged Scale. 

Fig. 6 is a perSpective view of a portion of the 
drum proper. 

Fig. 7 is a vertical Sectional view Similar to 
Fig. 1 but illustrating a slightly modified drum 
structure wherein a liquid wash or solvent is 
employed as an incident to separation or clarifica 
tion of the materials. 

Fig. 8 is a transverse vertical section through a 
portion of the drum as viewed on line 8-8 of 
Fig. 7. 

Fig. 9 is a vertical sectional view similar to 
Fig. 1 and illustrating a modified construction of 
the machine wherein a vaned rotor is employed 
Within the drum. 

Fig. 10 is a transverse section through the rotor 
member illustrated in Fig. 9. 

Fig. 11 is a detail view in vertical section illus 
trating an alternate manner for driving the drum 
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4. 
wherein a built-in electric driving motor is fea 
tured. 

Fig. 12 is a diagrammatic view of a driving 
arrangement between the centrifuge drunn and 
a Suitable power SOurce. 

Fig. 13 is a detail sectional view on line 4-4 
of Fig. 1, drawn on an enlarged Scale. 

Fig. 14 is a view similar to the upper portion 
of Fig. 1, and illustrating a centrifuge drum con 
posed of a plurality of Sections with means for 
driving the drum and controlling the Series of 
valves for each drun. Section fron both or Oppo 
Site ends of the drun, in order to insure against 
undue torsional stresses and strains under oper 
ating conditions, particularly at high Speed. 

Referring to the drawings, the centrifuge drum 
is indicated generally at O and in the embodi 
ments illustrated consists of two adjacent conical 
drum sections or chambers A and B. Kiowever 
the invention may be utilized to advantage in a 
Single drum Section or Wherein more than two 
sections are embodied in the drum, depending 
On operation conditions and the character of the 
material being treated. The drum assembly is 
mounted for rotation Within bearingS in turn 
secured to oppositely disposed bracket elements 
2 constituting the main frame of the nachine. 
An inlet conduit or trunnion 8 of the drum ex 
tends through to an annular baffle 46 fixed to the. 
interior Of the drun wall, and a plurality of radi 
ally extending triangular stiffening plates 48 are 
fastened to the inner extension of the conduit, 
the baffle and the conical sides of the drum. 
These Stiffening plates perform further to give 
a Spinning or rotative motion to the material 
being worked on as it enters the drum through 
the apertures 47 and 49 through the baffle and 
trunnion 8 respectively, and also strengthen and 
rigidify the drum and inlet conduit 8 against 
tOrsional Strains and any tendency to whip or 
Vibrate during operation at relatively high speeds. 

Each drum Section includes a series of radially 
and circumferentially disposed tapered hoppers 
or collecting chambers a, and at the apex of 
each hopper a rotating or oscillating valve 36 is 
mounted between longitudinally spaced periph 
erally disposed discharge fanges 38 of each drum 
Section. A Substantially circular discharge 
trough 3 encircles the base portion 5 of the 
frame. Said discharge trough as best seen in 
Fig. 2 includes a discharge opening 4 for the 
heavier materials thrown off as a result of the 
rotation of the drum and after unloading of these 
materials from the discharge hoppers of the lat 
ter. The discharge opening 4 may connect with 
a pipe or other convenient means for directing 
the heavier discharged constituents to any suit 
able place of collection. The sludge or slurry to 
be separated or classified is introduced into the 
drum through an axially disposed stationary pipe 
or conduit 6 Suitably supported by a bracket 
member 7 on the machine frame 2, said pipe 
communicating with the axially disposed conduit 
8 of the rotary drum. A stuffing box 9 or other 
appropriate Sealing means may be provided at 
this locality to effectively seal this relatively 
rotatable pipe and conduit. The material flows 
through the circumferentially spaced apertures 
49 and 4 in the conduit 8 and baffle 46 respec 
tively into the drum, in which the material is 
Subjected to centrifugal force. The lighter 
material or liquid effluent resulting from the 
centrifugal separating or classifying action is 
discharged from the drum as by means of a fixed 

and controlling the discharge valves thereof, its pipe or conduit 20 supported by a bracket element 
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2 f at the opposite end of the machine, a stuffing 
box or other sealing means 22 being interposed 
between said discharge pipe and a hub portion 23 
of the drum. The bearing f at one end of the 
machine surrounds said drum hub portion 23, 
while the companion bearing at the opposite 
end of the machine surrounds the corresponding 
central hub portion or conduit 8 of the drum. 
The heavier material that has been flung radi 

ally into the hoppers by centrifugal action is 
allowed to accumulate in the hoppers, and then 
flows out into the discharge space 38b when the 
valves are opened. The heavy components are 
here subject to the action of the discharge Vanes 
38c and wiping vanes 38d of the drum which 
impel this material out of the discharge trough 
f3 and thence through the discharge opening f4 
of the casing. 
With regard to the actuation of these valves, in 

the embodiment illustrated in Fig. 1 a pulley 
member 25 having a belt groove 26 is mounted 
upon the hub portion 8 of the drum O, and to 
permit relative rotation within limits of the drum 
and pulley, one or more bearing elements 27 are 
or may be disposed between said drum hub por 
tion and the interior hub wall of the pulley. 
Said pulley further includes a ring gear portion 
or member 28 preferably of integral construction 
and Which partially encloses the said bearing or 
bearingS 27 to insure a compact construction. 
The pulley member 25 is rotated by means of 

a belt or belts 25a (Fig. 12) engaging the pulley 
grooves and which may lead from a motor or 
other desired power source 25b in which is incor 
porated a braking element 25c and clutch 25d on : 
a line or other shaft 25e (see Fig. 12). 
As best seen in Fig. 5 the inner wall face of the 

ring gear element 28 is preferably provided with 
a pair of diametrically opposed driving lugs 29 
which may be integrally formed with the gear 
and which are adapted to respectively engage a 
corresponding pair of diametrically opposed 
driven lugs 38 which may be formed integrally 
with or projecting from the hub portion 8 of the 
drun. 
Fig. 5, a driving connection is present between 
the combined pulley and ring gear and the drum 
10 for rotation in a clockwise direction. A simi 
lar pair of diametrically oppositely disposed pro 
jecting lugs 29c is further provided on the gear 
element 28 between the aforesaid pair of lugs 29 
and which may also be integrally formed as a 
part of the gear. Relative rotation between the 
drum hub and gear is limit2d. in one direction by 
engagement of the drum lugs 30 with gear lugs 29, 
and in the opposite direction by engagement of 
the opposite ends of the drum lugs 30 with the 
gear lugs 29a, as will be apparent from Fig. 5. 
wherein the relative position of the drum and 
gear lugs in the alternate position is indicated in 
dotted lines. 
A plurality of independent corresponding ro 

tatable shafts 3 are mounted at their opposite 
ends in bearings 32 in turn secured as illus 
trated to one of the conical end walls 33 of the 
drum, G, said shafts being disposed in Spaced 
circumferential radial relation to the drum axis 
as best seen in Fig. 2. The inner end of each 
of said shafts carries a fixed bevel pinion 34 for 
intermeshing engagement with the circumferen 
tial teeth of the ring gear 28 for rotation by the 
latter under desired and periodic conditions to 
be hereinafter described. The opposite or outer 
ends of said shafts are each provided with a simi 
lar gear or pinion 35 fixed thereto, 

In the position shown in full lines in 

6. 
Fig. 13 shows a preferred drum constructioni 

to insure accurate positioning of the valve shaft 
bearings 32 on the outer drum wall, to obtain a 
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maximum of drum balance and valve control 
efficiency. To this end the outer drum Wall at 
One end thereof is provided with a series of 
aligned pairs of pads 72 preferably welded to 
the wall in permanent position. These pads are 
designed to support the bearings 32 for the 
radially disposed valve shafts 3. In the event 
of slight warpage of the drum wall during or 
after its manufacture, these pads may be accu 
rately machined to compensate for such warp 
age and to accurately locate the bearings there 
on in proper shaft alignment relative to the 
driven valve pinions 44 and driving gear 28 with 
a precision adjustment with a minimum of fric 
tion and attendant maximum balance. For this 
reason the said valve shaft bearing pads fixed 
in pairs radially around the end wall of the drum 
0 constitute an important feature of the in 

vention. 
In the double drum section design of the ma 

chine as illustrated herein each drum section 
5 A, B, adjacent its outer periphery is provided 
with the series of radially disposed spaced ta 
pered hoppers 0d, the Series of hoppers for both 
drum sections being formed by means of a single 
series of circumferentially disposed partition 
members Ob extending from end to end of the 
drum. The said partition members are in turn 
divided into multiple rows of hoppers with a Sin 
gle row or series for each drum section, by means 
of a series of circumferentially disposed filler 
plates or insert members Oc. Each space be 
tween adjacent, hoppers constitutes an interme 
diate cell 24 (Figs. 2 and 8) and the described 
parts may be welded or otherwise secured in as 
Sembled relation on the drum 0. 
Each drum hopper is provided with the rotary 

valve member 36 of identical construction, said 
valves being mounted for rotary movement with 
in bearing elements or sleeves 37 in turn secured 
Within Suitable apertures or bores within the op 
posed pairs of spaced wall portions or discharge 
flanges. 38 of the corresponding adjoining drum 
sections A and B. The valve members 36 are 
connected for simultaneous rotary or oscillatory 
actuation by means of interposed shaft or rod 
elements 39, each at least partially of non-cir 
cular cross-section (Fig. 4) for a purpose to be 
described. In the embodiment illustrated in Fig. 
1 a tortion Spring 40 surrounds each rod member 
39. One end of the spring is secured as at 4 to 
the Valve member 36, the opposite end of said 
Spring being Secured as at 42 to the adjacent 
drum casing or discharge flange 38. 

In the form shown in Fig. 5 a pair of dia 
metrically opposed compression springs 43. are 
disposed between the drun hub portion 8 and 
the ring gear 28, one end of each spring being 
secured to a drum lug 38 and the opposite end 
of the Spring in turn being secured to the gear 
lug 29a. The described arrangement of the 
Springs tends to maintain a driving relation be 
tween the drum and gear as illustrated in full 
lines. Obviously the same result would be ob 
tained by interposing a pair of tension springs 
between the gear lugs 29 and drum lugs 30 as an 
aid in maintaining the parts in driving relation 
illustrated in full lines in said Figure. 
Each circumferentially disposed rotary valve 

member 36 of a drum section is provided at its 
outer end with a gear or pinion 44 having mesh 
ing engagement with its corresponding shaft pin 
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ion 35 for rotative control of the valves under de 
sired operating conditions to be described. Each 
valve member 3S is further provided with a 
transverse port or aperture 45 as best seen in 
Fig. 2 and which controls communication, 
through diametrically aligned apertures 45a in 
the sleeve 37, between each circumferentially dis 
posed drum hopper lea, and the space 38b be 
tween the discharge fanges 38 of the drum, and 
thence to the discharge trough 3. 

Provision for accurate location of the valves 
36 and associated sleeves 3. On the WallWe axes 
is illustrated on an enlarged scale in FigS. 4 and 
13. As illustrated an annular shim 73 is posi 
tioned in the drum Walls between the discharge 
flanges 38 of the drum and the outer flanges of 
the sleeves 3, said Shim elements being One Or 
more in number respectively provided for each 
valve sleeve 37 around the drum adjacent the 
periphery thereof. These shims are designed to 
engage the valve sleeves 37 therein so as to 
variably position the valves 36, sleeves 37 and 
valve pinions 44 axially of the drum section ad 
jacent the valve actuating mechanism to Com 
pensate for possible warpage therein, and so as 
to also accurately position said pinions for ef 
fective meshing engagement with the Valve Op 
erated shaft pinions 35. This feature helps to 
provide for ease of fabrication, in that discharge 
flanges 38 do not require machining to a per 
fect plane. Since the corresponding valves 35 
of the drum section or sections disposed in Wardly 
of the Outermost drum Section just described, 
need not be adjusted for a driving connection 
with gear element 28, these remote valves are not 
adjusted simultaneously with the outer valves 
through the medium of the Shin O: Shinas 73. 
Therefore the above described Squared Or non 
circular portion of connecting rod 39 engaging a 
bore of similar cross-Sectional configuration in 
valve 36 of the adjacent drum section (to the 
left as viewed in Figs. 1 and 9), provides for 
rotation of the valve under operating conditions, 
as well as for relative sliding movement between 
the valves and adjacent, drum Sections. When the 
valves of one outer drum Section are axially ad 
justed relative to the remaining valves of an ad 
jacent section. 
* The aforedescribed valve construction is an ex 
tremely desirable feature of the invention; these 
parts are subject to considerable Wear and it is 
necessary that some demountable means be pro 
vided for their easy replacement or repair. 
In the event that four or more roWS of hoppers 

are employed, it may be desirable to utilize a dual 
pulley or motor drive, in which a pulley or rotor 
shafts as herein described Would be mounted on 
each end of the machine, and half of the Valves 
operated by each pulley or motor. 
While the above described embodiment of 

pulley or pulleys and shafts is a preferred method 
of construction, other mechanical linkages may 
be employed with the objective of actuating the 
valves through the inertia of the rotating drum. 

Operation 

When it is desired to Open the valves and dis 
charge the heavier centrifugally Separated con 
stituents of the material into the trough, and a S 
suming the drum to be revolving at a normal 
speed of 1000 R. P. M., the driving means or motor 
is braked or snubbed to retard the Speed of the 
pulley 25 and drive gear 28. In the case of a re 
versible motor driving means, the latter may be 
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8 
Same result, thus Setting up a slight Speed differ 
ential between the drum and gear with the drum 
rotating at the greater speed. This moves the 
driving and driven gear and drum lugs from the 
position shown in full lines in Fig. 5 to that shown 
in dotted lines. This limited relative movement 
betWeen the drum and gear serves to partially 
rotate the shafts 3 in the desired direction, by 
reason of the geared connection therebetween, 
all of the Valves 36 being rotated approximately 
90° to align the valve ports 45 with the valve 
Sleeve ports 45a. The heavier materials accumu 
lating in the hoppers are thus discharged by 
centrifugal action into the trough 3 from whence 
they are discharged through the opening 4 to 
any desired point of collection. This valve actu 
ation of course occurs Without shutting down the 
drum rotation and during continuous operation 
of the machine. . . . . 

After discharge of the collected materials into 
the troughs, the valves are partially rotated in 
the opposite direction to close the Sane, and if 
desired, with the aid of the torsion springs 40 
(Fig. 1) or by virtue of the expansion of compres 
Sion Springs 43 (Fig. 5). 
This closing action is effected by Speeding up 

the driving gear 28 as by engaging a clutch or 
motor SWitch (Fig. 12) in the clockwise driving. 
connection as illustrated in Fig. 5, said driving 
Speed then being Slightly in excess of the driven 
or coasting speed of the drum. This reverse dif 
ferential Speed as contrasted With that to open 
the valves, seives to rotate the atter as will be 
apparent, in the opposite direction until the 
parts resume the position shown in full lines in 
Figs. 1 and 5. The valves are thus returned to 
their normal closed position by reverse partial ro 
tation of substantially 90°, also without nate 

40 
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rially affecting or retarding the speed of rotation 
of the drum and attendant separating or classify 
ing action. 
In the slightly modified embodiment illustrated 

in Figs. 7 and 8 of the drawings, a counter liquid 
current back wash is employed to prevent escape 
of valuable constituents of the material which 
may be collected in the hoppers Oa. For this 
purpose the discharge pipe 2 at one end of the 
drum axis may be made of larger diameter So as 
to accommodate therethrough a rotating inlet 
pipe 5 communicating at its inner end with an 
annular rotatable inanifold 5 disposed within 
and suitably mounted on the drun. Said mani 
fold communicates With a plurality of radially ex 
tending fixed branch pipes 52 mounted in Suit 
able bearings on the druin Wall and communi 
cating at their outer ends respectively with the 
drum cells 24 intermediate the hoppers Oa. Said 
drum cells are apertured on their inner wall Sur 
faces as at 53 for the paSSage therethrough to the 
drum interior of the Wash Water or other liquid 
introduced through pipe 5 and branch pipes 52, 
With the result of carrying back into the interior 
of the drum, valuable constituents which may be 
mixed with the heavier discharge materials in the 
hoppers Oct. Said returned lighter naterials are 
thence carried. With the effluent through discharge 
pipe 2 to any appropriate place of collection. A 
Supplemental bracket element 54 may be provided 
for supporting the outer end of the rotating in 
take pipe 5G, and a stuffing box 54d. provided in 
fixed pipe 29. 

In the embodiment of Figs. 9 and 0 the drum 
assembly may include a radially waned rotor or 
agitator element 55 having a hub portion 56 dis 

subjected to a reversing current to obtain the 75 posed coincidently with the longitudinal drum 
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axis. Said rotor is or may be fixed to the hole: 
low sleeve element 23a having a bearing 23b and 
drive pulley 23c keyed thereon for imparting 
rotation to the rotor independently of the drum. 
The heavier material constituents within the 
drum are aided in their flow or progress toward 
the radially and circumferentially disposed hop 
pers fed by the independent rotation of the rotor. 
which may have a faster or slower speed than 
the drum depending upon operating conditions 
and the character of material being treated. The 
drum as in the instance of Fig. 1 is continuously 
rotated through combined pulley and ring gear 
25, 28 at the opposite end of the drum. The 
corresponding end of the rotor 55 is secured for 
driving movement to a hollow rotary sleeve. 8a. 
corresponding to the sleeve 23d, and into the 
outer end of which sleeve the intake end of the 
material supply pipe 6a is projected. A stuffing 
box or other sealing medium 9a is interposed 
between the stationary intake pipe 6a and rotat 
ing sleeve 8a to seal, the parts against escape 
of material while permitting relative or coin 
cident rotation of the described partS. 
The incoming materials to be treated flow into 

one end of the drum through spaced radially 
disposed apertures 58 at the inner end of the hol 
low rotor sleeve, and the lighter material or effit 
ent discharged axially of the drum through the 
hollow sleeve member 23a, is admitted thereto 
through circumferentially and radially disposed 
ports or apertures 59.thereof. - 
As illustrated in Fig. 11, a built-in motor drive 

may be alternately employed for the drum, par 
ticularly in the instance of high speed separation 
or classification of semi-fluid materials. In Such 
instance the hollow sleeve or trunnion 8b at one 
end of the drum is provided with one or more 
armature bearing elements 27b for the rotor 60 
of a reversible motor M. Said bearings are fixed 
on their inner surface to the drum sleeve or trun 
nion 8b and at their outer ends to the motor 
rotor 60. Said motor includes a fixed stator ele 
ment 6 surrounding the rotor, and electric cur 
rent is supplied to said moter from any Suitable 
Source with appropriate switch controls therefor. 
In the motor driven embodiment of Fig. 1 a 

single interposed driving ring gear 28a, having a 
hub 28b is carried by the motor rotor 60 for com 
non engagement With the plurality of bevel pin 
ions 34 of valve controlling shafts 3 (FigS. 1 and 
9). An inner hollow sleeve 62 constituting an 
integral part of the drum C and having spaced 
apertures 63 therein may be provided in this 
embodiment to introduce effluent through said 
apertures and the outer sleeve apertures 58 into 
the drum interior. A stuffing box or other seal 
ing element 4 may be provided to insure against 
escape of iconing materials from between the 
inner and outer sleeve elements 62 and 8b. 
Control of the rotary valve units 36 alternate 

ly to open and closed positions as determined by 
operating conditions, may be obtained by apply 
ing a reversing current to rotor 6 of the revers 
ible motor M, through motor driven ring gear 
28a and associated pinions and shafts 34, 3i, 35 
and 4 (FigS. 1 and 9). 

It is thought that the invention and many of 
its attendant advantages will be understood from 
the foregoing description, and it will be apparent 
that various changes may be made in the form, 
construction and arrangement of the parts with 
out departing from the spirit and scope of the 
invention or Sacrificing all of its material advan 
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10 
tages, the forms hereinbefore described being 
merely preferred embodiments thereof. 

claim: 
1. In a centrifuge, the combination of a plu 

rality of peripheral hoppers, a stationary dis 
charge trough surrounding the periphery of said 
drum adjacent the outer ends of said hoppers for 
communication therewith, a piurality of rotat 
able valves mounted on said drum aind respec 
tively disposed between said hoppers and said dis. 
charge trough, each of said valves being rotat 
able upon horizontal axes disposed substantially 
parallel to the axis of said drum, a ring gear for 
continuously driving the drum and bodily rotat 
iing Said valves as a unit on the drum -axis, a 
plurality of rotatable shafts carried by said drum, 
Said shafts being respectively geared to the drum 
rotating means and to said valves for simul 
taneously rotating the valves in opposite direc 
tions to open and closed positions, cooperating 
irelatively movable abutting lugs respectively car 
ried by Said drum and said ring gear to provide 
limited relative movement between said drum 
and Said gear to oscillate said valves in opposite 
directions by means of a rotative speed dif 
ferential between said gear and drum, whereby 
to control discharge of material from said hop 
pers to said discharge trough without discontinu 
ing the rotation of the drum, and spring means 
for normally holding said valves in closed posi 
tion and for augmenting the closing of the valves 
When the Speed of said driving gear is increased. 

2. In a : centrifuge, the combination of a ro 
tatable drum having a peripheral hopper, a dis 
charge Outlet disposed adjacent said drum and 
said hopper, a valve on said drum between said 
hopper and discharge outlet, driving means for 
revolving the drum and valve as a unit, a trans 
mission shaft carried by said drum and opera 
tively connected to the drum rotating drive and 
to Said valve for actuating the valve, a coupling. 
carried by Said drum and driving means respec 
tively to provide limited relative rotary movement 
between Said drum and said driving means to 
Operate Said valve actuating transmission shaft 
by means of a Speed differential between said 
drum and driving means during rotation of said 
drum and driving means, and a compression 
Spring normally holding said valve in closed po 
Sition during unitary rotation of the drum and 
driving means at coincident speeds, said valve 
actuating shaft being operative to open the valve 
When the Speed of said driving means is decreased 
and to close the valve when the driving means 
Speed is increased relative to the drum speed, and 
Said Spring augmenting the closing of the valve 
under the latter nentioned condition. 

3. In a centrifuge, the combination of a frame, 
a drum having a peripheral hopper therein ro 
tatably mounted on said frame, a discharge out 
let disposed adjacent the periphery of said drum 
and said hopper, a valve on said drum between 
Said hopper and discharge Cutlet, an electric mo 
tor built into said frame for rotating the drum 
and Valve as a unit, a transmission shaft car 
ried by Said drum and operatively connected to 
Said notor for actuating the valve, and a cou 
pling providing relative movement between said 
drum and the rotor of Said motor for operating 
Said valve actuating transmission shaft means by 
the inertia, stored within the rotating drum, to 
control discharge of material from the hopper to 
said discharge outlet during rotation of the drum. 

4. In a centrifuge, the combination of a frame, 
a drum having a peripheral hopper therein ro 
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tatably mounted on said frame, a discharge out 
let disposed adjacent the periphery of said drum 
and Said hopper, a rotatable valve on said drum 
between Said hopper and discharge outlet, an elec 
tric motor built into said frame for rotating the 
drum and Valve as a unit, Said notor including 
a stator element Secured to the frame and a rotor 
element, a transmission shaft carried by said 
drum and operatively connected to said motor 
for rotating Said valve on its axis, and a cou 
pling providing relative movement between said 
drum and the rotor of said motor for operating 
said valve rotating transmission shaft by the 
inertia, stored within the rotating drum, where 
by to discharge material from said hopper to said 
discharge outlet during rotation of the drum. 

5. In a centrifuge, the combination of a sta 
tionary frame, a drum having a plurality of pe 
ripheral hoppers therein rotatably mounted on 
said frame, a discharge trough mounted adja 
cent the periphery of said drum and said hop 
pers, a plurality of rotatable valves peripherally 
spaced about said drum and located between said 
hoppers and discharge trough, an electric motor 
built into said frame for rotating the drum and 
valves as a unit, a plurality of radially disposed 
shafts carried by said drum and operatively con 
nected to the rotor of Said notor for respectively 
rotating the valves on their individual axes, and 
a coupling providing relative movement between 
said drum and the rotor of Said notor for oper 
ating said rotating shafts on their axes by means 
of the rotative inertia stored within the rotating 
drum, whereby to discharge the heavier constit 
uents of the material from said hoppers into said 
discharge trough without Substantially altering 
the speed of rotation of the drum. 

6. In a centrifuge, the combination of a sta 
tionary frame, a drum having a plurality of pe 
ripheral hoppers therein rotatably mounted on 
said frame, a discharge trough mounted adjacent 
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the periphery of Said drum and said hoppers, a 
plurality of valves rotatable on their own longi 
tudinal axes peripherally Spaced about said drum 
respectively disposed between said hoppers and 
Said discharge trough, an electric motor built 
into said frame, Said motor including a stator 
element secured to the frame and a rotor ele 
ment for rotating the drum and valves as a unit, 
a plurality of radially disposed shafts mounted 
On Said drum and respectively having a gear con 
nection with said drum rotating motor for indi 
vidually rotating Said valves on their longitudal 
axes, and a coupling between said motor rotor 
element and said drum for effecting relative ro 
tary movement between the drum and said rotor 
to operate said valve rotating shafts by means 
of the rotative inertia stored within the rotating 
drum, whereby said shafts and valves may be 
rotated alternately in opposite directions to con 
trol the discharge of material from said hoppers 
to said dischai'ge trough without substantially 
affecting the Speed of rotation of the drum. 

THOMAS R. KOMLINE. 
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