
Nev. 8, 194% s. .J. w.‘ C'JRTENBLAD 2,437,364 
AUTOMATICALLY OPENING SEPARATOR BOWL 

Filed April 17, 1944 



' arator bowl. 

Patented Nov. 8, 1949 2,487,364 

UNITED STATES PATENT OFFICE 
2,487,364 

AUTOMATICALLY OPENING SEPARATOR 
BOWL . 

Sturc John Werner ?rtenblad, Traneberg, Swe 
den, assignor to 'Aktiebolaget Superior, Stock 
holm, Sweden, a corporation of Sweden 

Application April 17, 1944, Serial No. 531,399 
In Sweden April 22, 1943 

(C1. 233—-20) 1 Claim. 
1 . 

The present invention relates to a separator - 
bowl in which the heavier components of a 
liquid to be separated are automatically dis 
charged from the bowl. 
In a known separator bowl of this type; the 

heavier components of the liquid having con 
stituents of different speci?c gravity are de 
posited during the separation in a space outside 
the actual separating chamber of the bowl, in 
order to be periodically discharged through an 
opening adapted to be uncovered by a slide, 
plunger or the like which is in?uenced by the 
liquid pressure in the separating chamber on one 
side there-of and by the pressure in the external 
chamber on- the other side thereof. In this 
known arrangement, the last-mentioned chamber 
communicates through a channel system with the 
sludge chamber of the separator bowl. A cer 
tain quantity of separation liquid flows con 
tinuously from the chamber, by reason of which 
the chamber loses some of its contents with a 
lowering of the pressure in consequence thereto 
when the channels are clogged up in connection 
with the opening of the bowl. To obtain a rea 
sonably rapid closure, liquid must then be sup 
plied to the chamber from a separate source of 
pressure, whereby the system obtains a‘certain 
inertia. 
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The primary object of the present invention is ‘ 
to provide an automatically opening separator 
bowl which does not suffer from the drawbacks 
inherent in the separators previously known. In 
connection therewith the invention has for its 
object to provide a separator bowl having a rapid 
opening and closing movement in discharging the 
sludge, said movement being responsive to the 
augmenting deposition of the sludge itself. 
A further object of the invention is to provide 

preseparating means and main separating 
means in the separator bowl to enable an e?icient 
separation of sludge and deposition thereof in a 
sludge chamber adjacent the outlet for the 
sludge. ' 

A still further object of the invention is to pro 
vide means keeping the guide surface for the 
slide in the bowl free from sludge particles to 
avoid undue wear thereof. _ 
Further objects of the invention and ad 

vantages involved thereby will appear from the 
following description of a form of embodiment 
disclosed in the accompanying drawing, in which 
Fig, 1 is an elevation of a separator bowl con 
structed according to the invention, and Fig. 2 is 
an axial section illustrating one half of said sep 
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As will be seen from the drawing, the separator 

bowl comprises a bowl body I carried by a sep 
arator spindle 28 and having a ring 2 bolted as 
at 3’ thereto, a, bowl cap 3 and a locking ring 4 
securing the cap to the ring 2. The bolting of 
the ring is e?ected in such a manner that an 
intermediate space 2' is formed between the ring 
and the bowl body I. An axially movable slide 
5 is provided in the separator bowl. Said slide 
is connected with the hub portion I’ of the bowl 
‘body so as to be exially displaceable thereon, and 
may slide in contact with a guide portion of the ' 
bowl body provided with packings 6. The slide 
5 has arranged therein a packing ‘l to provide a 
tightening means against the bowl cap 3 which 
is formed with a narrow tightening edge at the 
bottom thereof. Between the packing ‘I and the 
tightening edge of the bowl cap is formed an out 
let opening for the sludge, when the slide is dis 
placed downwardly from the closed position 
shown. Extending outwardly from the hub por 
tion inside the separator bowl is a partition l2 
terminating with its outer edge at a distance 
inside the external wall of the bowl, preferably 
right opposite the outlet opening for the sludge, 
so as to divide the inner space into an upper and 
a lower portion, one of which contains presep 
arating members in the form of a set of conical 
‘laminae or plates 8, while the other contains 
main separating members in the form of a set 
of conical laminae or plates 9. Only the top 
most and lowermost plates of the sets'of plate 
8 and 9 are illustrated but it will be evident that 
the intermediate plates indicated by chain-dotted 
vertical lines in Figure Z'are formed similarly. 
Outside the outer edges of the sets of plates, 
above and below the partition l2, and between 
the latter and the tightening place at the pack 
ing ‘l, is formed a sludge space H in which'the 
heavier component of the separated liquid col 
lects. Near its peripheral portion the partition 
I2 is provided with a number of apertures l3. 
The lower set of plates 8 rests on and is guided 

by a member It keyed to the hub portion l’ of 
the bowl body, said member I0 being provided 
with a hollow, upwardly projecting hub portion 
10' with inlet openings l8 for the liquid to be 
separated. The upper set of plates 9 rest on the 
partition [2, which is guided on the hub portion 
of the member I0, and which is itself formed 
with an upwardly projecting hollow hub‘ portion 
forming an inlet passage I‘! for the liquid. The 
outlet for the separated liquid is formed between 
the upper opening edge of the bowl cap, i.,e., the 
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discharge edge l9 and the hub portion of the 
partition l2. 
Provided between the bowl body I and the 

slide 5 is a chamber 20, which is constantly kept 
?lled with liquid other than the liquid to be 
separated and preferably consisting of water. 
The inlet.- for this liquid: is formed. by‘ a number 
of apertures 24 in the lower side of the bowl body 
I. Liquid leaking from the chamber 20 past the 
packings 6 enters a leak chamber 23 formed in 
the bowl body and provided with arr outlet hole 
23'. A replaceable washer I4 provided with a: 
central aperture and retained by means of. a. 
locking ring l5 against a flange: with. a packing 
16 on the lower side of the bowl body-farmste 
gether with said flange, an inlet. chamber 26,v 
wherein a liquid level A determined by theopen 
ing edge of the washer “I may be maintained. 
The inlet chamber may have carrier members in. 
the form of wings 26' provided therein which 
carry‘ along the liquid during their rotation. The 
liquid is supplied to. this. inlet chamber "* 
through oneor more pipes 22 
The bowl, body I is secured: with its hubv portion 

t’ to‘ the upper conical portion of the separator 
spindle.- Zit. Provided in the hub. portionv I’ are 
passages 25‘ extending therethrough, said pas 
sages effecting communicaticnbetween. the cham 
ber? 20 and a. space 21 formed underneath the 
member M1 by means ot a channel 28’, which is 
formed, for‘ instance, by‘ a reduced portion turned 
into the spindle" 28. The spindle 28 and a cap 
nut. 29 inserted at the top into the hub portion I’ 
have passages 30-, 31,. 32 provided therein, through 
which the channel 28s’ is brought into communi 
cation with the atmosphere. The channel 32 is 
directed outwardly and thus prevents any pene 
tration of. liquid into the. cap nut. 
The arrangement operates in the following 

manner. 
The rotary movement of the separator bowl 

having. been started, the sludgy liquid, for exam. 
ple, which is to be separated, is introduced into 
the inlet, I'l. It carried along by the wings 2| 
and is forced outwardly through the inlet open 
ing-s l8‘ by the centrifugal force and down 
through the set of plates 8.. The liquid in. the 
bowl will form: a. level 3 as indicated by chain 
dotted lines on a- radius corresponding to the 
discharge edge [:9 for separated liquid. At the 
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same. time, some suitable liquid, such as water, is _ 
supplied, to the inlet chamber 25 a. certain. quan 
tity of. oil being suitably mixed with the water. 
The liquid is carried along by the wing. 26’ and 
is: introduced through the apertures 24' into. the 
chamber 20‘, whence any liquid leaking past the 
packings B may be diverted through, the apertures 
23’. Liquid is preferably supplied through the 
pipes’ during the. wholev separation period. The 
liquid level A indicated. by a chain-dotted line in 
the. inlet chamber 26‘ communicating with the 
chamber 20 is regulated by means of the washer 
l4 so that it will take a position on a smaller 
radius than the liquid level B. Hereby a pres 
sure will‘ be obtained on the slide 5’ from the 
chamber 26, said pressure‘ exceeding the corre 
spending pressure within the separating space 
21. This: di?'erence in pressure is regulated so 
that the requisite lift will be had on the slide 5 
to provide a tightening effect between the packing 
‘F and the bowl cap 3v against the liquid’ or‘ sludge 
which is kept under a high pressure in. the: sludge 
‘space M‘. 
A purti'onv of the sludge. in the liquid’ is: sep 

arated in; the set of plates 8‘. This: sludge will 
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Z1 
slide towards the peripheral portion on the lower 
side of the plates and discharges in thin flakes, 
as it were, together with the liquid. Through this 
preliminary separation the sludge will rapidly 
separate from the liquid and precipitate with 
greater facility, which. in regard; to‘ a portion of 
the. sludge takes. place: already- in the lower part 
of the sludge space, that is to say underneath 
the partition l2. The liquid with the remain 
ing. sludge, flows. past the peripheral portion of 
the partition t2‘ through the set of plates 9, where 
the ?nal separation takes place in known man 
ner. The separated liquid rushes out over the 
edge‘ I‘9Y. As: long as the path is free past the 
partition 9'2‘, the liquid in the space 21 will be 
well-nigh‘. on the. same radius as the discharging 
separated liquid‘. According as the sludge is 
separated and deposits in the sludge space I I , the 
free‘ space on the outside of the partition l2 
becomes smaller and smaller, and ?nally the 
silud‘ge‘ will clog up: the path between the periph 
eral portion of the partition and the bowl. The 
liquid? then‘ passes-through the‘apertures t3, which 
represent a definite limited passage area. The 
longer‘ the separation goes‘ on, the larger is the 
quantity of' sludge collecting in the sludge space. 
This‘ sludge; accumulates- approximately as shown 
in‘ the drawing, and tends to clog up the apertures 
l3. Funnel-shaped channels‘ will be kept open 
about the apertures; until, the quantity of sludge 
is’ so‘ large’ that‘ the downfall angle of the sludge 
is: exceeded. In the section ?ush with the par 
tition f2" the sludge‘ then offers so great a re 
sistance to the liquid‘ that the level in the lower 
part of the bowl, that is to say in the spaces 
between the screen l2‘ and the slide, moves in 
wardly to a smaller radius. Hereby the liquid 
pressure is augmented inthe separating space 
2‘1', which results in that the difference in pres 
sure on both sides of‘ the slide is decreased. 
When the tightening strain in. the packing '5 falls 
below the pressure to which the sludge is. sub 
jected, the latter tends to- force its way out. A 
suf?ci‘ent increase. of. the pressure having been 
obtained in. the. sludge space on. account of the 
change of the level, the. slide is caused to open, 
so that the sludge is permitted to rush out. Dur 
ing av very short moment. the bowl loses a com 
paratively large volume of its contents, which re 
sults. in an immediate drastic change of the level 
toward the peripheral portion of the bowl. At 
the same moment, the lifting force on the slide 
due to the liquid pressure in the chamber 20 will 
thus largely overbal-ance the internal force, which 
results in that- the slide. is caused immediately 
to close. Through these opening. and closing 
forces-acting well-nigh simultaneously, the period 
of opening will last for so short a moment that 
only- a; portion of the sludge will have time to rush 
out, through the‘ narrow gap. then formed. The 
use of the set of preseparating plates 8 ensures 
a uniform deposit of the sludge in the sludge 
space: on both sides of the partition l2. This 
involves the advantage that, when the slide is 
opened,‘ the sludge is- caused to slide down from 
both sides of the bowl toward. the gap‘.- liquid 
being thus prevented, from discharging. The 
sludge, thus: hurled. out is comparatively free from 

a state 01? things aimed at in the solu 
tion or most sludge problems. In- addition to- the 
contribution in power through the raising of. the 
liquid‘. level in: the separating space, the slide is 
actuated by an. extra. ?erce. working.‘ the same 
direction, that is to say by the increased pres 
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sure caused by the higher speci?c weight of the 
sludge. 
By regulating the level A by means of vthe 

washer I 4, which is controllable and/or exchange 
able and may be replaced by washers with another 
central opening, the forces from the separating 
space may be counteracted so that the sensitive 
ness of the bowl in opening varies according to 
the various problems occurring. 
The levels A and B are not interfered with by 

air cushions at the center, inasmuch as the spaces 
20 and 21 communicate with the atmosphere 
through the abovegmentioned channels 25, 28', 
3B. The space 2‘! is also effective towards equaliz 
ing the level ?uctuations occurring at the inlet 
for the separation liquid. Between the outer edge 
of the member In and the upper side of the slide 
5 is formed a gap through which the space 21 
communicates with the lower part of the separa 
tor bowl, whereby the space 21 also becomes a 
separating space preventing the supply of sludge 
particles to the inner sliding surface of the slide. 
In order to make the separated sludge as 

homogeneous as possible so as to permit the same 
to discharge round the whole of the peripheral 
portion, the separation liquid may preferably be 
strained or ?ltered. 
The tightening means between the slide and 

the cap of the bowl may be constructed in many 
di?erent ways, one of which is represented by 
the packing ‘l. A conical packing may be used 
to obtain a more pronounced momentary open 
ing, the high pressure of the sludge not then 
acting in the same degree toward an opening of 
the bowl. Obviously, the sludge discharge need 
not take place through an annular gap, but may 
be effected in a known manner through a num 
ber of apertures adapted to be uncovered and 
closed by the slide. 
What I claim is: 
A centrifugal separator including a rotary bowl, 

a bowl cap connected to said bowl to rotate there 
with and forming a sludge outlet at the periph 
ery thereof, a slide axially displaceable in the 
bowl and adapted to contact and be moved away 
from said cap to control the discharge of the 
sludge through said outlet, said slide being spaced 
from the bottom of said bowl to provide a pres 
sure chamber, means for conducting ?uid into 
said pressure chamber for moving said slide 
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against said cap to close the sludge outlet, par 
tition means in said bowl above said slide and 
dividing the interior of the bowl into an auxiliary 
pressure and preseparating chamber and a main 
separating chamber, a set of separating disks in 
each of said chambers and terminating radially 
inward from the outlet of the bowl to leave a 
sludge space, said partition terminating an ap 
preciable distance outwardly of said disks, but 
inwardly of said outlet to form a sludge passage, 
a liquid over?ow means in an upper and radially 
inner portion of said main separating chamber, 
a dividing member beneath the disks in said aux 
iliary pressure and preseparating chamber form 
ing a third separating chamber extending radially 
inward of said liquid over?ow, communicating 
with said pressure chamber and said auxiliary 
pressure and preseparating chamber, said slide 
forming the bottom wall of said auxiliary pressure 
and preseparating chamber and said third’charn 
ber, the parts being constructed and arranged so 
that normally the pressure of the liquid in the 
pressure chamber maintains the slide in closing 
engagement with the bowl cap, and when the 
sludge passage is closed by the accumulation of 
sludge, the increased pressure in the auxiliary 
pressure and preseparating chamber and in said 
third chamber forces theslide away from the 
bowl cap so that the sludge discharges through 
said sludge outlet. 

STURE JOHN WERNER GRTENBLAD. 
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