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This invention relates to the art of centrifuges 
of either the "clarifier" or "separator" type, and 
is concerned with problems of feeding and dis 
charging liquids from such machines. 
The problems solved by the invention may be 

understood by reference to difficulties encoun 
tered in attempting to purify a liquid in a rotor 
of a centrifuge and discharge the purified liquid 
effluent centrally from one end of the rotor into 
a discharge conduit through which it is impelled 
under the same Source of pressure by which it is 
impelled to and through the rotor. Both the type 
of machine involved and the problem solved may 
be illustrated by reference to the patent to Meyer, 
1,588,126. 
As illustrated in the Meyer patent, the liquid 

to bé purified is fed from a non-rotating conduit 
into the centrifugating space of the centrifugal 
rotor through a rotating tube or conduit coaxial 
with the rotor. The rotor is maintained ful of 
liquid under pressure derived from the impelling 
Source of feed to the rotor and discharged from 
the rotor under pressure into a non-rotating con 
duit through a zone coaxial with the rotor. It 
is necessary in Such a machine that suitable seal 
ing means be provided between the feed and dis 
charge tubes or conduits rotating with the rotor 
and the non-rotating conduits by which the liquid 
is fed to and carried away from these members. 
In the commercial development of this art, seal 
ing members of the familiar “hat type have 
been employed to accomplish this function. 
While it is possible to design a machine of this 

type, which may be designated as the "full bowl' 
type, by feed of liquid to one end of the rotor 
and discharge of the liquid from the opposite end, 
the adoption of such arrangement necessarily 
complicates the driving connections to the cen 
trifugal rotor, and problems presented in feeding 
and discharging from opposite ends present par 
ticular difficulties in attempting to adapt the full 
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bowl principle to machines of the tubular type 
driven by a flexible spindle. The present inven 
tion was designed primarily for use in connection 
with such a machine, and it employs the prin 
ciple of feeding liquid to the rotor through a 
central tube or conduit and discharging liquid 
from the rotor through a concentric tube or con 
duit Surrounding the feed tube, just as in the 
Meyer patent, in order that the driving connec 
tions may remain uncomplicated by discharge of 
the liquid from the center of the rotor. 
While the application of the principle of dis 

charging the liquid through a zone surrounding 
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that into which it is fed avoids complications of 
design which would be involved in discharging 
the liquid in the zone of the drive spindle, dis 
charge from the feed end introduces and accen 
tuates other problems, such as the problem of 
adequately sealing the connections between the 
non-rotating feed and discharge Conduits and 
the rotating conduits with which these non 
rotating conduits communicate. The problem of 
providing adequate sealing is a difficult one even 
in connection with a machine of the type illus 
trated by Meyer, and unusual difficulties are 
encountered in attempting to apply this general 
principle of feed and discharge to a machine of 
the tubular type while providing adequate 
Sealing. 
In the machine of the present invention, the 

end of the rotor through which liquid is passed 
into the separating space is yieidably mounted 
for movement, in a direction which is transverse 
to the axis of rotation, and the packing member 
connecting the non-rotating feed conduit with 
the feed tube or conduit rotating with the rotor 
is mounted on a support which is transversely 
movable with the rotor, thereby retaining the 
rotating tube or conduit centralized with respect 
to the packing support regardless of transverse 
movement of the end of the rotor. In the same 
manner, the rotating discharge tube or conduit. 
is associated with a Sealing or packing member 
which is mounted on a support which is yieldably 
mounted for movement with the discharge end 
of the rotor transversely with respect to the axis 
of rotation, with the result that the packing sup 
port for the sealing connection between the sta 
tionary discharge conduit and the rotatable dis 
charge tube or conduit is similarly maintained 
concentric with respect to the rotating tube or 
conduit with which it is associated. 
In the preferred form of the invention, the 

rotating discharge conduit is arranged concen 
trically about the rotating feed conduit, and the 
packing connections which interconnect the sta 
tionary and rotating feed and discharge conduits, 
respectively, are mounted upon a common sup 
port which is mounted for yieldable movement 
with the yieldably mounted end of the rotor into 
which the liquid is fed and from which it is dis 
charged; i. e., the end opposite to the drive shaf 
or spindle. 

Further features of the invention will be evi 
dent from the following detailed description in 
the light of the attached drawing, in which, 

Figure 1 is a central longitudinal section 
the feed tube from the same end of the rotor as 55 through a centrifuge of the full bowl type em 
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bodying the feed and discharge seating connec 
tions of the invention, and 
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Figure 2 is a detailed CrOSS section through the 
feeding, discharging, and Sealing connections. 

In the preferred form of the invention, the 
machine constitutes a rotor fo which receives 
liquid from a non-rotating feed conduit which 
communicates with the rotating feed tube or 
conduit 3, forming an extension of the rotor, 
through the space. Within connection 2 consti 
tuting an extension of the feed conduit . An 
extension 4 of the downwardly extending rotat 
ing conduit 3 projects longitudinally through 
the centrifugating space of the rotor and termi 
nates toward the upper end of the rotor at 5. 

Liquid discharged into the centrifugating 
space of the rotor through the upper end 5 of 
the extension 4 of the rotating feed tube or con 
duit 3 may be brought up to rotor Speed and 
maintained at that speed by a plurality of accel 
erator WingS 6, and this liquid flows longitudi 
nally in a direction opposite to the flow through 
the extension 4, being subjected to the action 
of centrifugal force during its flow downwardly 
into the discharge channel 7, which may sur 
round the rotating feed conduit 3 and be formed 
by the space between the inner circumference of 
the boss 9 of the base of the rotor and the outer 
circumference of the feed tube 3. This rotating 
discharge channel may be provided with wings 
8, and liquid discharged from this channel 
through the connection 20 is passed into the sta 
tionary discharge conduit 2 of which the con 
nection 20 forms an extension. 
In the design of the machine in accordance 

with the present invention, the centrifugal rotor 
O may be driven through a spindle connection to 

the neck portion 22 at the top of the rotor, and 
the boss 19 at the base of the rotor may be 
mounted within a bearing consisting of a snub 
bing or drag assembly 23, which performs the 
same function with respect to snubbing or yield 
ably resisting movements of the base of the rotor 
transversely With respect to the axis of rotation 
as illuistrated and described in Bath Patent 
1,750,154, Ayres Patent 1737,137 and the patent 
to P. T. Sharples, 1,445,722. This drag assembly 
may be Secured in position by the flange 33 of 
a shell Or housing 24 secured to the base of the 
stationary frame of the centrifuge, The bearing 
Support 25 is mounted for yieldable transverse 
movement, and a flange 32 at the base of this 
bearing support abuts the upper surface of the 
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flange 33, being yieldably held thereagainst by i 
the Spring 30. A bushing 26 occupies the space 
between the inner circumference of the support 
25 and the outer circumference of the boss 9 of 
the rotor, and this bushing is retained in place 
between an inwardly extending flange on the up 

... per end of the bearing support 25 and an in 
wardly extending flange 28 on the upper end of a 
cylindrical housing 29 secured in threaded rela 
tionship to the lower portion of the support 25. 
The spring 30 is interposed between an in Wardly 
extending flange 3 on the lower end of the frame 
of the rotor and the outwardly extending flange 
32 on the lower end of the bearing support 25, 
and this spring exerts pressure downwardly on 
the flange 32 against the upper surface of the 
inWardly extending flange 33 of the shell Or hous 
ing 24 to create afriction resulting in yieldable 
resistance to movement of the bearing support 
25 transversely with respect to the shell or hous 
ing 24. The flange 32 terminates fairly within 
the surrounding cylindrical Surface of the lower 
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4. 
portion of the rotor frame in Order to provide 
clearance for transverse movement of this fange, 
and thus permit the lower end of the rotor a 
slight transverse movement under forces gener 
ated incident to rotation of the rotor. 
By inspection of the drawing, it will be seen 

that the entire drag assembly, including the 
cylindrical housing 29, is movable transversely of 
the axis of the rotor upon similar movement of 
the boss 19 of the rotor. An important feature 
of the invention consists in the fact that the seal 
ing or packing connections are mounted for 
transverse movement together with the drag as 
sembly. The upper end of the non-rotating feed 
conduit is secured for transverse movement 
with cylindrical housing 29 by threaded engage 
ment between the wall 35 of the connection 2 
and a packing supporting member 34 secured to 
that housing. A rubber, or other flexible, pack 
ing or sealing member 36 of the familiar "hat' 
type has an annular flange mounted between the 
upper end of the member 35 and an Overhanging 
flange 3 extending inwardly from the packing 
supporting member 34, clearance being allowed 
between the upper end of member 35 and the 
lower surface of the flange 37 for a purpose to 
be explained hereinafter. The lower end (not 
shown) of conduit is flexibly secured to the 
member from which it receives liquid in order 
to permit this movement with the drag assembly. 
A cylindrically extending portion of the sealing 
member 36 surrounds the depending rotating feed 
conduit and prevents leakage between the in 
ner surface of this cylindrical portion and the 
outer surface of the conduit 3. 
A second sealing ring 38, which may be similar 

to the ring 36, is mounted at the lower end of 
connection 2, and Serves to prevent discharged 
liquid from leaking into the feed ZOne. The an 
nular flange of this sealing member is loosely 
held between the upper surface of flange 37 and 
the lower surface of a retaining ring 39 which is 
held in place by a Snap-ring 40. The cylindrical 
portion of ring 38 extends toward the main body 
of the rotor and surrounds conduit f3. 
A third ring 4, which is generally similar to 

rings 36 and 38, has a flange Secured between the 
bottom surface of flange 28 of the cylindrical 
housing 29 and the upper surface of a retaining 
ring 42 which is loosely held in place by a snap 
ring 43. The cylindrical portion of the flexible 
ring 4f exterids away from the main body of the 
rotor and surrounds the lower end of the boss 9. 
In operation, when liquid is fed into conduit 
under pressure, into connection f2, the pres 

sure of this liquid against the exterior and lower 
surfaces of the Sealing member 36 forces the 
inner and upper surfaces of this member into 
tight sealing engagement with coacting surfaces 
on the exterior of the rotating feed conduit 3 
and the lower side of the flange 37. Liquid fed 
into the connection f2 is thus forced through the 
feed tube or conduit 3 and its extension 4 into 
the upper portion of the rotor and is purified 
during passage downwardly through the rotor 
into the discharge conduit T. Liquid discharged 
from the lower end of the conduit 7 is prevent 
ed from leaking through the space surrounding 
this conduit by the Sealing ring 4, and is pre 
vented from leaking downwardly through the 
space surrounding conduit f3 by the ring 38. The 
preSSure On the liquid discharged from the lower 
end of the conduit , as it enters the connec 
tion 20, forces the ring 38 into sealing engage 
ment with conduit 3 and the upper surface of 



5 
flange 37 and the ring 4 into sealing engage 
ment with the outer surface of the boss 9 and 
the lover surface of the flange 28 of the cylin 
drical housing 29. It will thus be seen that the 
sealing action of the ring 36 directs liquid into 
the conduit 13, and that the sealing action of 
the rings 38 and 4 directs liquid into the dis 
charge conduit 2 from the Space 20, since these 
directions of movement of the liquid constitute 
the only free path through which it may flow. 

It will be seen that the cylindrical housing and 
other portions of the supporting members for 
the sealing rings are mounted for transverse 
movement with the movable portion of the drag 
mechanism of the centrifugal rotor. By reason 
of this fact, the supports for the Sealing rings 
36, 38 and 4 are maintained concentric with 
the axis even when this axis shifts by reason of 
transverse movement of the b0SS at the base of 
the rotor. The supports for the sealing rings 
are thus mounted for movement yieldably with 
the rotor boss in a direction which is transverse 
with respect to the axis of the rotor. 
A pin 44 is secured to the flange 28 of the 

cylindrical housing 29 and extends downwardly 
into a hole 45 in the upper end of the Sealing 
ring 4. This pin prevents rotation of the seal 
ing ring with the rotor boss 9. lying within the 
cylindrically extending portion of the ring. The 
hole 45 is somewhat larger in a radial direction 
than the portion of the pin 44, which it sur 
rounds, with the result that at least a small 
amount of free play of the ring 4f is allowed 
in a radial, direction. The Otter circumferences 
of the rings 36 and 38 are somewhat smaller than : 
the surfaces which surround them, and these 
rings, as well as the ring 4, are allowed a cer 
tain amount of free play, along the axis of the 
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ing the end of said rotor into which liquid is 
passed from said sealing connection yieldably 
for movement transversely of said rotor axis, 
and non-rotating means mounted for transverse 
movement with said end of Said rotor for Sup 
porting said sealing member; 

2. In a centrifuge, the combination comprising 
a non-rotating discharge-receiving conduit, a 
centrifugal rotor, a conduit rotating with said 
rotor and interconnected with said rotor and said 
non-rotating conduit to deliver liquid received 
from said rotor under pressure from Said rotat 
ing conduit into said non-rotating conduit, a 
non-rotating sealing member formed of flexible 
material and providing a yieldable sealing Con 
nection between said rotating and non-rotating 
conduits, and means supporting the end of said 
rotor from which liquid is passed in flowing from 
sald rotating conduit to said non-rotating con 
duit yieldably for movement transversely of said 
rotor axis, and non-rotating means mounted for 
transverse movement with said end of said rotor 
for supporting said sealing member. 

3. In a centrifuge, the combination comprising 
a non-rotating conduit, a centrifugal rotor, a con 
duit rotating with said rotor and interconnected 
with said first-mentioned conduit and said rotor 
to receive liquid under pressure from Said first 
mentioned conduit and direct said liquid into said 
rotor, a second conduit rotating with said rotor 
and interconnected with said rotor to receive 
liquid therefrom, a second non-rotating conduit 
interconnected with said second rotating conduit 
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rotor by the looseness with which they are held 
between the surfaces which position them. As 
a consequence of this, the rings 36, 38 and 4 are 
free to move radially with respect to their sup 
porting surfaces. These rings may thus move 
into sealing contact with the conduits which 
they surround, even in cases of somewhat ir 
regular wear of the rings or inaccurate mount 
ing of the rings with respect to the rotor axis. 
The mounting of the rings loosely in this man 
ner, instead of securing their flanges in fixed 
positions, obviates the necessity of manufacture 
of these parts of the machine to the degree of. 
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accuracy which would otherwise be required. An 
... outlet passage 46 is provided between the sealing 
members 36 and 38 to permit liquid from the 
feed zone which may leak past the sealing mem 
ber 36 to be discharged downwardly, thereby 
eliminating the possibility of leakage of this liq 
uid further upwardly past the sealing member 
38 with resulting contamination of the discharged 
liquid by iguid which has not been centrifugally 
purified. , 
Various modifications are possible, within the 

scope of the invention, and I do not therefore 
wish to be limited except by the following claims. 

claim: . 
1. In a centrifuge, the combination comprising 

a non-rotating conduit, a centrifugal rotor, a 
conduit rotating with said rotor and intercon 
nected with said first-mentioned conduit and 
said rotor to receive liquid under pressure from 
said first-mentioned conduit and direct said liq 
lid into said rotor, a non-rotating sealing mem 
ber formed of flexible materia and providing a 
yieldable sealing connection between said rotat 
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to receive liquid discharged from said Second ro 
tating conduit, a non-rotating sealing member 
formed of flexible material and providing a yield 
able sealing connection between said first-men 
tioned rotating and non-rotating conduits, a Sec 
ond non-rotating sealing member formed of flex 
ible material and providing a second yieldable 
scaling connection between said Second-men 
tioned rotating and non-rotating conduits, means 
supporting an end of said rotor yieldably for 
movement transversely of the rotor axis, and non 
rotating means mounted for transverse movement 
with said end of said rotor for supporting one of 
Said sealing members. 

4. In a centrifuge, the combination comprising 
a non-rotating conduit, a centrifugal rotor, a 
conduit rotating with said rotor and adapted to 
receive liquid under pressure from said first-men 
tioned conduit and direct said liquid into said 
rotor, a second conduit rotating with said rotor 
and surrounding said first-mentioned rotating 
conduit and adapted to receive liquid from Said 
rotor and discharge said liquid from the same end 
of said rotor into which said liquid is fed, a sec 
ond non-rotating conduit adapted to receive liquid 
discharged from said second rotating conduit, a 
non-rotating sealing member forming a sealing 
connection between said first-mentioned rotating 
and non-rotating conduits, a second non-rotating 
sealing member forming a second sealing con 
nection between said second-mentioned rotating 
and non-rotating conduits, means supporting an 
end of said rotor yieldably for movement trans 
versely of the rotor axis, and non-rotating means 
mounted for transverse movement with said end 
of said rotor for supporting both of said Sealing 
members. 

5. In a centrifuge, the combination comprising 
a non-rotating conduitt, a centrifugal rotor, a con 
duit rotating with said rotor and adapted to re 
ceive liquid under pressure from saidi first-men 

ing and non-rotating conduits, means support- 75 tioned conduit and direct said liquid into said 
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rotor, a second conduit rotating with said rotor 
and surrounding said first-mentioned rotating 
conduit and adapted to receive liquid from said 
rotor and discharge said liquid from the same end 
of said rotor into which said liquid is fed, a sec 
ond non-rotating conduit adapted to receive l'd- 
uid discharged from said second rotating conduit, 
a non-rotating flexible sealing member forming a 
sealing connection between said first-mentioned 
rotating and non-rotating conduits, a Second 
non-rotating flexible sealing member forming a 
second sealing connection between said second 
mentioned rotating- and non-rotating conduits, 
means supporting an end of said rotor yieldably 
for movement transversely of the rotor axis, and 
non-rotating means mounted for transverse 
movement with said end of said rotor for Sup porting both of said sealing members. 

6. In a centrifuge, the combination comprising 
a non-rotating conduit, a centrifugal rotor, a con 
duit rotating with said rotor and adapted to re 
ceive liquid under pressure from said first-men 
tioned conduit and direct said liquid into Said 
rotor, a second conduit rotating with said rotor 
and surrounding said first-mentioned conduit and 
adapted to receive liquid from said rotor and dis 
charge said liquid from the same end of said rotor 
into which said liquid is fed, a second non-ro 
tating conduit adapted to receive liquid discharg 
ed from said second rotating conduit, a non-ro 
tating flexible sealing member surrounding said 
first-mentioned rotating conduit and forming a 
sealing connection between said first-mentioned 
rotating conduit and said first-mentioned non-ro 
tating conduit, a second non-rotating sealing 
member surrounding said second-mentioned ro 
tating conduit and forming a sealing connection 
between said second-mentioned rotating CCnduit 
and said second-mentioned non-rotating conduit, 
and a third non-rotating flexible sealing member 
surrounding said first-mentioned rotating conduit 
and forming a sealing connection between said 
first-mentioned rotating conduit and said Sec 
ond-mentioned non-rotating conduit at the Zone 
of discharge of liquid from said second-mentioned 
rotating conduit. - 

7. In a centrifuge, the combination comprising 
a non-rotating conduitt, a centrifugal rotor, a con 
duit rotating with said rotor and interconnected 
with said first-mentioned conduit and Said rotor 
to receive liquid under pressure from said first 
mentioned conduit and direct said liquid into said 
rotor, a non-rotating sealing member having a 
flange portion and a cylindrical portion surround 
ing said rotating conduit, said Sealing member 
being formed of flexible material and providing a 
yieldable Sealing connection between said rotat 
ing and non-rotating conduits, means supporting 
the end of said rotor into which liquid is passed 
from said sealing connection yieldably for move 
ment transversely of Said rotor axis, and non 
rotating means mounted for transverse movement 
with said end of said rotor for supporting the 
flange portion of said sealing member. 

8. In a centrifuge, the combination comprising, 
a non-rotating discharge-receiving conduit, a 
centrifugal rotor, a conduit rotating with said 
rotor and interconnected with said rotor and 
said non-rotating conduit to deliver liquid re 
ceived from said rotor under pressure from said 
rotating conduit into said non-rotating conduit, 
a non-rotating Sealing member having a flange 
portion and a cylindrical portion, suirrounding 
Said rotating conduit, said Sealing member being 

10 

5 

40 

45 

50 

8 
formed of flexible material and providing a yield 
able sealing connection between said rotating 
and non-rotating conduits, and means support 
ing the end of said rotor from which liquid is 
passed in flowing from said rotating conduit to 
said non-rotating conduit yieldably for move 
ment transversely of said rotor axis, and non 
rotating means mounted for transverse move 
ment with said end of said rotor for supporting 
the flange portion of said sealing member. 

9. In a centrifuge, the combination comprising 
a non-rotating conduit, a centrifugal rotor, a 
conduit rotating with said rotor and adapted to 
receive liquid under pressure from said first 
mentioned conduit and direct said liquid into 
said rotor, a second conduit rotating with said 
rotor and surrounding said first-mentioned rotat 
ing conduit and adapted to receive liquid from 
said rotor and discharge said liquid from the 
same end of said rotor into which said liquid is 
fed, a second non-rotating conduit adapted to 
receive liquid discharged from said second rotat 
ing conduit, a non-rotating sealing member hav 
ing a flange portion and a cylindrical portion 
surrounding said first-mentioned rotating Con 
duit, said sealing member forming a sealing con 
nection between said first-mentioned rotating 
and non-rotating conduits, a second non-rotating 
sealing member having a flange portion and a 
cylindrical portion surrounding said Second 
mentioned rotating conduit, said second sealing 
member forming a second sealing connection be 
tWeen said second-mentioned rotating and non 
rotating conduits, means supporting an end of 
said rotor yieldably for movement transversely of 
the rotor axis, and non-rotating means mounted 
for transverse movement with said end of said 
rotor for supporting the flange portions of both 
of said sealing members. 

10. In a centrifuge, the combination comm 
prising a non-rotating conduit, a centrifugal 
rotor, a conduit rotating with said rotor and 
adapted to receive liquid under pressure from 
said first-mentioned conduit and direct said liq 
uid into said rotor, a second conduit rotating with 
said rotor and surrounding said first-mentioned 
rotating conduit and adapted to receive liquid 
from Said rotor and discharge said liquid from 
the same end of said rotor into which said liquid 
is fed, a second non-rotating conduit adapted to 
receive liquid discharged from Said second rotat 
ing conduit, a non-rotating sealing member form 
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ing a sealing connection between said first-men 
tioned rotating and non-rotating conduits, a sec 
Ond non-rotating Sealing member forming a sec 
Ond Sealing connection between said second 
mentioned rotating and non-rotating conduits, 
and non-rotating means for supporting both of 
Said sealing members for limited movement 
transversely with respect to the rotor axis. 

EO D. JONES. 
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