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This invention relates to closed or “air-tight” 
centrifugal separators and particularly to a sep 
arator of this type having an improved sealing 
arrangement by which the inlet or outlet pas 
sages of the rotating separator bowl are cou- ' 
pled to relatively stationary feed or discharge 
pipes, respectively. 
The prior art has offered numerous sealing 

arrangements for the inlet and discharge paths 
of closed centrifugal separators. Most of these 
arrangements are aimed at making the couplings 
from the stationary pipes, where they contact the 
rotating bowl, movable or ?exible so as to par 
take of the lateral deviations and angular or tilt 
ing movements of the centrifugal bowl incident 
to its rotation. In some instances, the couplings 
include sealing collars or sleeves of rubber-like 
material secured to the stationary structure or 
pipes and closely surrounding central feed and 
discharge tubes of the rotating bowl. However, 
these rubber-like seals require rather frequent 
replacement due to wear and, moreover, are un 
suitable when a component of the feed has a 
chemical action upon the rubber-like material 
and thus tends to destroy it. It has also been 
proposed to use concentric metal sealing- rings 
‘engaging the bowl around central discharge pas 
sages and movable on bellows forming the flow 
connections to the stationary discharge pipes. 
This arrangement, however, is quite cumbersome. 
Furthermore, in both the rubber sleeve and the 
bellows arrangements, the sealing pressure 
against the bowl can be adjusted, if at all, only 
with considerable di?iculty. 
The present invention has for its principal ob 

ject the provision of an arrangement for sealing 
the inlet or discharge paths of closed centrifu 
gal separators, which overcomes the above-men~ 
tioned dif?culties with prior arrangements for 
this purpose. 
The new sealing arrangement comprises a non 

rotating sealing head having a member which 
terminates in an annular sealing surface com 
plementary to and engaging a sealing surface of 
the separator bowl, a pivotal supporting mem 
ber for the head preferably disposed centrally 
of the sealing surfaces and on the bowl axis, to 
permit the sealing head to follow the tilting'move 
ments of the bowl in its rotation, and an ad 
justable connection between the pivotal sup 
port and the stationary structure of the centri 
fuge, for adjusting the pivotal support in a di 
rection parallel to the bowl axis to regulate the 
pressure between the sealing surfaces. The» an 
nular inter-engaging sealing surfaces surround 
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and seal a space through which a passage in the 
sealing head communicates with 'arpassage in 
the bowl, to provide a feed or discharge path be 
tween the bowl and a stationary pipe connected 
to the head. I :i ,, ~ 

For a better understanding of the invention, 
reference may be had to the accompanying draw 
ing in which the single ?gure is a vertical sec 
tional view of a centrifugal separator showing 
the upper part of the separator bowl, thesealing 
head and the pivotal support mounted in operat 
ing position in accordance with the invention. 
Referring to the drawing, the separator bowl, 

shown generally at I, is supported on a station 
ary structure for rotation about an axis. The 
particular mounting for the bowl and the de 
tails of the separating chamber in the bowl and 
the feed passage thereto; are not shown on the 
drawing, as they may be conventional. Thesep 
arator bowl has a neck 5 surrounding the neck 6 
of a top disc in the bowl, the annular members 
5 and 6 being arranged concentrically with the 
bowl axis so as to de?ne inner and outer dis 
charge passages ‘! and 8, respectively, for dis 
charging two separated, components from the 
separating chamber. Atv the top of the bowl, 
the extremities of members 5 and 6 terminate in 
a common plane so as to form annular concen 
tric surfaces 9 normal to the bowl axis. 
The sealing head 2, which is non-rotating, 

comprises a casting ID of any suitable material 
and having outwardly extending discharge ‘pas 
sages or conduits I I and I2. As will be evident 
from ,the drawing, passages II and I2 communi 
cate with inner passage ‘I and outer passage 8 
of the bowl, respectively, whereby the separated 
materials from the bowl are conveyed separately 
through the head. Flexible piping I3 and I4 
may be secured to the head around the discharge 
passages II and .I2, respectively-so as to con 
vey the separated materials to the desired loca 
tions. The head has circular depending bottom 
members terminating in annular concentric seal 
ing surfaces I5 surrounding the entrance ends of 
the passages I I and I2, respectively. The sur 
faces I5 are complementary to and- engage cor 
responding sealing surfaces of thebowl I. 
.In the embodiment'shown in the drawing, the 

sealing surfaces of the bowl are formed by an 
nular discs I6, I‘! secured to the respective an 
nular surfaces 9 at the top of the’ bowl. These 
discs are in sliding engagement with the sealing 
surfaces I5, respectively, of the head to provide 
a substantially liquid-tightl coupling of the pas 
sages ‘l-I I and 8—-I2. The material chosen for 
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these discs will, of course. depend upon the mix 
ture to be separated by the centrifuge. For ex 
ample, when chloroform is one of the constitu 
ents to be separated, it is advisable to use 
“Te?on” discs, since rubber, the usual sealing 
medium, is attacked chemically by chloroform. 
Alternatively, a bi-metallic arrangement could be 
used wherein ‘~‘stellite’? or a similar material is 
bonded to one pair of the surfaces 9 and I5 and 
another suitable metal is plated or secured to 
the other pair. 

In order to maintain a sealing pressure between 
the surfaces |5—-|6 and |5—|‘|, and support the 
sealing head laterally, a pivotal support 3 is pro 
vided for the sealing head 2. The pivotal sup 
port 3 engages in a central depression or recess 
l8 formed in the head and located on the rota 
tion axis of the bowl. The pivotal support in 
cludes a cylindrical adjusting device l9 threaded 
at 20’ for insertion in ‘the stationary structure, 
part of which is indicated at 4, the device l9 
having a reduced stem portion 20. A hollow 
cup-or supporting member 2| has at the top a 
central opening loosely receiving the stem 26 and 
surrounded by a shoulder 22. The'lower por 
tion of the cup tapers downward and ?ts into a 
downwardly tapered part of the recess Hi, the 
reduced end of the cup engaging the head at 
the bottom of the recess. However, the recess 
has a sharper taper than the cup, to provide a 
clearance around-the cup above its reduced end, 
as shown at 23. A biasing element 25 is inter 
posed between ‘shoulder's 22-28 of the cup 2| and 
device l9, respectively, and is shown in the form 
of a compression spring coiled around the stem 
20. The threaded part 20' and the spring 25 form 
an adjustable yielding connection between the 
pivotal supporting member 2| and the stationary 
structure 4, for regulating the pressure between 
the sealing surfaces l5-—|6 and-lS-H. 
A hand wheel 21, integral with adjusting de 

vice I9, is provided for imparting rotary motion 
thereto. As will be apparent from the drawing, 
the rotation of the device it increases or de 
creases the force applied by the biasing spring 
25 and thus determines the pressure with which 
the cup or pivotal supporting member 2| will 
bear on the head 2 in depression l8. This ar 
rangement' has the ‘advantage that the actual 
pressure at the sealing surfaces |5——|8 and 
l5-l1 may be'manually adjusted while the cen 
trifuge is in operation, so» that there is no need 
to stop the centrifuge for this purpose. 
With the new construction, substantially no 

leakage will take place at the sealing surfaces 
|5-—||i and'|5—l'|. In order to prevent re-mix 
ture of separated components due to any such 
leakage, and to‘ recover the leakage, annular 
grooves 29 are formed in the sealing surfaces |5 
of the head,'these grooves surrounding the en 
trance ends of the passages H and i2, respec 
tively. The grooves 29 are interconnected by 
branch ducts 130 ‘of an outlet duct 3|lEL in the 
sealing head‘ 2. ‘A ?tting or nipple 3| secured 
to the body l0 serves to connect the duct 30*‘ 
to a source of ‘vacuum (not shown). In this way, 
any leakage between the sealing surfaces |5>-|6 
and |5-|'| may be collected and returned to the 
centrifugal bowl in the feed‘ stream. 
The sealing head 2 may also‘ be supported 

laterally by a cushioning mount 32 in the form 
of a rubber-like ring ‘closely surrounding the cir 
cular ‘depending portion ‘of the head ‘and inter 
posed between‘the latterand a part 33 of the 
stationary frame of the centrifuge. ~ The cushion 
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32 permits some lateral movement of the head 
2 and also tilting thereof with the bowl. 

It will be understood from the drawing that 
the entrance or lower end of passage I2 in the 
sealing head is annular and overlies the outer 
annular passage 8 of the bowl, as shown at l2“. 
This annular passage portion |2a surrounds the 
centrally located entrance end of the other pas 
sage “ in the head and merges around the latter 
passage and recess IS, with the main portion 
of the passage l2, as indicated by the dotted 
line l2". The entrance or lower end of passage 
|| overlies the central passage I of the bowl and 
merges with the main portion of passage || 

- through a lateral throat Ila. 
. In the operation of the centrifuge, the rotat— 
mg rings l6 and ll of the bowl can slide on the 
respective sealing surfaces iii of the head 2, to 
accommodate lateral displacements of the bowl 
incident to its rotation. The sealing head itself 
can also undergo limited lateral movement 
against the cushion 32, by reason of the loose 
?t between the centering cup or pivotal support 
2| and the ?xed stem 29. The cushion 32 and 
the cup 2| allow the sealing head to tilt so as 
to follow the angular movements of the bowl 
during its rotation, while maintaining a tight 
engagement of the sealing surfaces l5—|8 and 
|5—|'|. This tilting of the head occurs about 
the lower portion of the stem 23 as a fulcrum 
and is yieldingly opposed by the spring 25, which 
tends to resist tilting of the cup relative to‘ stem 
20. The clearance 23 also allows some tilting 
of the head relative to the cup, in addition to 
facilitating a ?rm wedging action of the cup in 
the recess l8. The cup 2| could, of course, be 
made integral with the stem 28, in which case 
the head tilting would depend upon the clear 
ance 23, but in either case the cup will act as 
a pivotal supporting member for the head. The 
sealing head 2 may be readily removed from the 
centrifuge, for cleaning, etc., by simply unscrew 
ing the member l9 from the frame part 4i and 
disconnectingthe flexible pipes |3—|4 from the 
head. 
While the invention has been speci?cally de 

scribed and illustrated in connection with the 
outlet of the centrifuge, it will be understood that 
the arrangement can also be applied to the inlet 
of the centrifuge with equal facility and with 
the same advantages. 

I claim: 
1. In a centrifuge having a stationary struc 

ture and a centrifugal bowl supported by said 
structure for rotation about an axis, the bowl 
having an annular sealing surface concentric 
with the axis and forming a passage communi 
eating with the interior of the bowl, the combi 
nation of a sealing head having a member termi 
mating in an annular surface in sealing engage 
ment with said ?rst surface and at least partly 
de?ning a passage in the head communicating 
with the bowl passage, a pivotal supporting mem 
ber engaging the head and on which the head is 
tiltable relative to the stationary structure and 
an adjustable connection between the pivotal 
supporting member and said structure for regu 
lating the sealing pressure between said sur 
faces. 

2. A combination according to claim 1, in 
which said adjustable connection includes a 
yielding biasing element urging the pivotal sup 
porting member against the head. 

3: A combination according to claim 1, in 
which the pivotal supporting member is located 
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centrally of said surfaces and on the bowl axis. 
4. A combination according to claim 1, com 

prising also a yielding lateral support for the head 
at least partly surrounding the head and inter 
posed between the head and the stationary struc 
ture. 

5. A combination according to claim 1, in 
which the head has a recess disposed on the bowl 
axis and receiving the pivotal supporting member. 

6. A combination according to claim 1, in 
which the head has a tapered recess, the pivotal 
supporting member being tapered and ?tting into 
the tapered recess. 

'7. A combination according to claim 1, in 
which the head has a tapered recess, the pivotal 
supporting member being tapered and ?tting into 
the tapered recess with a clearance around the 
enlarged portion of the tapered supporting mem 
ber. 

8, A combination according to claim 1, in 
which said connection includes an adjustment 
device on the stationary structure, the pivotal 
supporting member being itself pivotable on said 
device. 

9. A combination according to claim 1, in 
which said connection includes an adjustment 
device on the stationary structure, the pivotal 
supporting member being itself pivotable on said 
device, and a yielding biasing element between 
‘the adjustment device and said supporting mem 
ber for urging the pivotal supporting member 
against the head and opposing pivoting move 
ment of said supporting member relative to the 
adjustment device. 

10. In a centrifuge having a stationary struc 
ture and a centrifugal bowl supported by said 
structure for rotation about an axis, the bowl 
having an annular sealing surface concentric 
with the axis and forming a passage communi 
cating with the interior of the bowl, the combi 
nation of a sealing head having a member ter 
minating in an annular surface in sealing en 
gagement with said ?rst surface and at least 
partly de?ning a passage in the head communi 
cating with the bowl passage, a pivotal support 
ing member engaging the head and on which 
the head is tiltable relative to the stationary 
structure, and a yielding connection between the 
pivotal supporting member and said structure, 
including a biasing element acting on the sup 
porting member'to urge said surfaces together. 

11. In a centrifuge having a stationary struc 
ture and a centrifugal bowl supported by said 
structure for rotation about an axis, the bowl 
having an annular sealing surface concentric 
with the axis and forming a passage communi 
cating with the interior of the bowl, the com 
bination of a sealing head having a member ter 
minating in an annular surface in sealing engage 
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6 
ment with said ?rst surface and at least partly 
de?ning a passage in the head communicating 
with the bowl passage, and a pivotal supporting 
member connected to the stationary structure 
and engaging the head centrally of said- surfaces 
and on the bowl axis, the head being tiltable 
on said supporting member relative to the sta 
tionary structure. ‘ 

12. In a centrifuge having a stationary struc 
ture and a centrifugal bowl supported thereon 
for rotation about an axis, the bowl having an 
nular sealing surfaces concentric with the axis ' 
and forming a central passage and also an outer 

' annular passage communicating with the bowl 
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interior, the combination of a sealing head hav 
ing members terminating in annular concentric 
surfaces in sealing engagement with said bowl 
surfaces, respectively, and at least partly de?n 
ing a central passage and an outer passage com 
municating, respectively, with said central pas 
sage and said outer passage of the bowl, said 
outer passage of the head surrounding said cen 
tral passage of the head and merging into a main 
lateral passage in the head, said last central pas 
sage leading laterally away from said main lateral 
passage, a pivotal supporting member engaging 
the head above said central passage therein and 
on which the head is tiltable relative to the sta 
tionary structure, and a biasing connection be 
tween the supporting member and the stationary 
structure for urging the head against said bowl 
surfaces. 

13. A combination according to claim 12, in 
which the head has an annular groove in each 
of said concentric sealing surfaces of the head, 
the head also having a vacuum passage commu 
nicating with said grooves. 

14. A combination according to claim 12, in 
which the head has a central recess overlying 
the central passage therein and partly surround 
ed by said outer passage of the head, the pivotal 
supporting member engaging the head in said 
recess. 

GEORGE J. STREZYNSKI. 
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