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This invention relates to centrifugal liquid - o
purifiers and is concerned with the dugas ing
a,nd stabilizing of the liquid treated im such
machines.

In-general, centvifugal purifiers are used
for ¢ 1)&1“l‘1n“ solids irom a liquid and for
sopw ting two liquids mixed together. The
puiified hquv(l is ordinarily cont inuously
leaving the (en(z itugal bowl and passes into a
stationary casing or recelving pan generally
placed around the Lentrifngal bowl, from
which casing it passes out of suitably dis-
posed .spoum inte the collecting vessels placed
to receive it In ’{)l actice, it Tias-been found
that the hqmd fends to become highly aerated.

When leaving the bowl, the hquul $ are gen-
erally very finely di vule(l and pass to the cas-
ing in the form of a spray. It iscvident that
(lmmo this passage the liquid will be in the
b( st condition to absorh gas or gases. It

wn tdl imi ier Lo noted that when the liquid
or liquids leave the ¢ asing, a great amount of
g 01 gases is mechanically “mixed into the
}}qnid. and further that the votating centrifu-

gal bowl will cause come pressure in the cas-
mg. For this Iatter reason, o great amount

of airleaves the casing or tinware thy ough
the outlet spouts.  In many cases, this air
contains a substantial volume of the liquid in
a finely divided condition.

In the above deseribed process of purifying
Hquids in a centrifuge and discharging them
into an adjacent recoptacle, where the hqmd
in finely di\’mml form, tends to react with
air to form an obw"'hmmb]c mixture, it is
known fo substantial ly digplace atnmspl\emo
air in the receptacle with a neutral gas which
does not tend to react chemically with the
liquid, so that, concuriently with the dis-

chavge of the liguid from the centrifuge, the
BHenid will immediately and while in a finely

divided condition penctrate a body of such

nettral gas and thereby be protected, while

condition, frem contact
with air and from such objectionable reac-
tion.  The ])1'(‘«011t‘ invention comprehends
improvements in- this lmown process, and
comprizes neans adapted. to carry out
the known process. It also COMPrises means
*'0 1'(‘1)10*'0 objectionable gases with which

in such finely divided

the 5\1'\ 1id may have been saturated, com-
pletely or part {ly, when admitted to the cen-
trifuge and theiv replacement by an inevt

or desirable gas. It also comprises means
adapted to carry out the improved process.

In the drawings:

Fig. Lis a view, in side elevation, and some-
what dmmannnatm of a centri ugal appara-
tus pmwded with means for carrying out
certain 01 the processes herein described.

Fig. 215 a similar view of a modification.

TFig. 8 is a similar view of another modi-
fication.

IMig, 4 is a sectional elevation of an im-
proved collecting vessel. - '

Ifg. 5 is a cross- o('hon of the collecting ves-
sel shown in Fig.

Figure 1 shows the simplest form of the in-
Ventmn In this figure the centrifugal bowl
1 is rotating in a Trame 2. The gsepavator
bowl is assumed to be one provided with a
single outlet. The liquid leaves the bowl in
a hnd_y divided state and is coilecting in
the casing 3, provided with an outlet spout 4.

The hqmu to be treated 1s delivered to the cen- 7

trifugal bowl throngh a pipe 5, preterably
under a slight pressure head, which may be
obtained by means of an elevated tank. The

~centr UUOL is further connected to a reservoir

7 by a pipe mm 6, the reservoir containing,
suitably under high pressure, the gas which is
to be absorbed by the Tiquidl In the figure
the pipe Iine 6 is connected divectly to the
asing 3, a preferable but not necessary aw-
rangement,
the system may be delivered at other positions

so long as precautions are taken to in'mo
that the gas supply can pass to the casing 5.

The pipe line 6 is provided with a v dve 8
by which the gas supply can be regulated.
This valve is snitably of such a design that it
will automatically keep a suitable over-pres-
sure in the stationary casing. In @‘:n't'mw
the operation, it is, of course, necessary, o

least dest lblo, to at first 101)L10L the ntmoq-
pheric air in-the system by the desirable gas.
This is

valve §, as the d(‘hl]"‘(] gas then will displace

- the atmospheric air, which now leaves the

system through the spovi 4. - Tiquid is fed
into the centr 1hm( as soon as the desired at-
mosphere of desivable gas is established in
the st ahomry casing.
centrifugal bowl, the liquid is split up into a
very great number of small globules. When
]):1ssing into the casing 8, the liquid surface

sinee the gagto beintroduced into
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in contact with the gas in the casing is very
large and consequently a great amount of g 2as
will be absorbed by the hquld in a short while.
Further, due to the small dimensions of the
globules, the absorbed gas will soon pene-
trate the globules. For the above mentioned
reasons, a gas, previously absorbed by the
liquid, will rapidly and practically complete-
ly leave the globules and mix with the desire

ble gag in the casing 3. As before desmibtd
the Tig juid, when 1emmu the casing, containg

a great amount of oas mecl,mlcally mixed
into the liquid. This gas is separated in the
collecting vessel 9, plac@d below the outlet
spout 4. I com_plcte saturation should not
have taken place during the passage through
the casing 3, the liguid has the capacity of
ab wOlblll" a further amount of the desirable
gas, as the separation in the collecting vessel
9 will often take considerable time. During
this time, further replacement of the unde-
sirable gas will also take place. The arrange-
ment according to Figure 1 is the simplest
one, but has the disadvantage that a con-
siderable quantity of gas must pass through
the system and be discharged to the atmos-
phere after having passed throuah the cen-
trifuge. The cot nstruction described can,
however, suitably be used wherve the desirable
gas is of no value, as, for instance, where ex-
hausted gas from gasoline motors can be
used.

In cases where a valuable gas, such as car-
bonic acid, oxygen or nitrogen in pure form
must be Joed the above mentioned system is
preferably elaborated by the inclusion of
SOMe gas-econonizing arrangements.

Figure 2 shows a suitable form of one such
arrangement.  The design differs from that
shown in Figure 1in the following respects.
The outlet spout 4 is connected to a collect-
ing vessel 10 provided with a delivery pipe
11. The collecting vessel 10 is suitably pro-
Wded with means automatiea ally Ixmmtanurﬁ

the liquid level at a suitable height. Accord-
ing to the drawing, this is effect ml by means
of a liquid seal, bnt ot course, other known
regulating means can be used. A vacuum
pump 12 1g previded for withdrawing the at-

mosphere in the system when qtart ng. Dur-
mo this alr-exhausting ]\enod he valve 8 in

the pipe line 6 and the valve 13 in the pipe line
11 should be closed. As soon as a vacuum in-
chc‘xmr shows a sufficiently low pressure, that

s, when the atmosphere air is sufficiently ex-
haustc-d, the above mentioned valve 8§ is
opened. Should one operation of this kind be
mbuﬁ(-mnt for obtaining an atmosphere sufi-
ciently free from air, the procedure may be re-
peated. Inthisway,an atmosphere practical-
Iy free from air can be obts ained. Inthe draw-
ing, & rotating vacumm puimp 12 dri‘,'ei froin
the wnhliuv is shown, but other types of

ACTiUm pumnps pr OJH(}“ ¢ a sufficiently low
vacuum may be employved 1 for the purpese.
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large quantities of water with sufficiently
high pressuves are available, a water jet ejec-
tor pump will be found suitable. The pipe
line id connedmv the vacuum puin P with the
centrifuge is pxovm ed with a valve 15, by
h ch the puip may be shut off, when the de-
3 d-degrec of vacuwn has been established.
pvanul air-withdrawal operation is nec-
, the valve 15 !s preferably closed in
er t O preveit the desirable gus from being
97: iately ¢ Juc]'udouu. ihe valve 15 Jspw*-
crcmly made to automatically shut off the
pump from the systemn as soon as the ditfor-
ence between the afmo%phei te pressure and

}_._.

ird

>- [y

as s

the absolute pressure in the system has
reached a certain degree. It will be wnder-

stood that the beazing immediately below the
centrifugal bowlis, ol course, ‘pring support-
ed 1 any of { the usualways and that any such
spring heaving affords a swrvounding avnular
opening between the bearing and the frame
which permits free communication between
the receptacle swrrounding the bowl and ﬂm
enclosure within frame 2 below said beaving.
in s 1t may be suitable to av range
as follows for ob aining the desived atmos
phere. The syt tem is Lompletdy filled mi’%
oil, which is then drawn away from the sys-
tem at the lowest point, at the same time al-
lowing the desirable gas to {low into the sys-
tewm. ’l his method can be used when treating,
for instance, a lubricating oil.

In order to prevent s 1: from being sucked
into the system during the ev: acuation period
and for economizing with gas during the sep-
aration, the frame is pv"ielauly u,ml)ic‘wh
closed. Bushino's, from which shinits are pro-
truding, ave for this reason pi« wuod with
packing boxes. The drain pipe at the bottom
of the boywl frame, which in crdinary separa-
tors carries away 1qmu dripping down from
the tinware, must also be closed.  VWhen using
only a siall pressure in excess of LIUD\NLJL(‘TL,
this pipe can be closed by a lquid seal, but
when using higher pressure there should be
provided other mechanical devices which al-
low the collected Ilqmd o escape continuously
but preve: nt the gas from lfnﬂmm ot to the
surrounding ahnoxpnu‘

As soon as the desived atinosphere is ob-

tained, the valves 8 and 138 are opened ‘nld

1 be

5OIE Ca

hqmd is fed into the sm)ﬂ’m% The sep-

ted liquid isthen led to the co Hecting v .ml
1() {rom which it 1‘7 delivered *0 another con-
i‘\mer as scon as the level the vesse Lds

n
reached a certain hug‘w During the ilnw
the iquid is 1'01)11.1 the vessel 10, the mechani-

eally enclosed I gas es "q)m how the liquid
and collects in the vessel above the lignid level.
1 the pipe line 4 is placed bciween the casing

and ”10 collecting vessel 10, as shown in
‘ull Tines in the drawing, the gas collected in
the top of the collecting vessel 10 can flow
back to the casing 3 ths nugh the same pipe line
ased for carrying the liquid from the casing 3
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to the collecting vessel 10. Should such.an

arrangement be 1mp0551ble, a special pipe line.

16 can be fitted for allowing gas to ﬂow from
the collecting vessel 10 to the casing 8. This
ar mnounen(, 18 necessary, especi ally when the
pipe line from the centrifuge is connected to
to collection vessel 10 below the liquid level,
by means of an extension 40 of pipe 4.

In the above description, it has been as-
siwmed that the casing of the centrifuge is
provided with only:one compartinent. - In
cases where two lignids are to be separately
and continuously delivered from the centri-
fuge, two compartments must, of course, be

rovided, as, for instance, wlhen treating
transformer oil containing 2 greab quantlty
of water. Figure 3 shows an arrangement,
which smtably can be used for such purposes.
"The compartment 17 is connected to a collect-
ing V(‘%‘G] 18, which suitably is of the same
(()I]%tl uction as the vessel 10 in Fi igure 2 and
is provided with similar means for 1eguhtmg
the liquid level. In the case where the pipe
line and the collecting vessel are connected
together above the liquid level in the vessel,
the gas separated out in the vessel can be
brought back to the compartments of the cas-
ng fhr ough the same pipe line. This ar-
rangement is, however, not suitable for all
purposes, as it has been found that very
strong gag currents between the upper com-
partment 8 and the bottom compartment 17
can be )1odncnd by such an arrangement.
These gus currents attain a great Vdomty mn
the s«]mce formed between the bowl and the
partition between the two compartments of
the casing or tinware, and in some instances

it hias been found that these gas currents can.

draw off with them lighter liquid from the
compartment 3 down to the heavier liquid in
the compartinent 17. - In other cases the gas
currents may have the opposite direction and
will then carry liquid from the latter com-
partment to the former. In order to prevent
this re-mixing of liquids it is desirable to
connect the spaces above the liquid level in
the collecting vessels by the pipe line 19.
When selmmtmﬂr water from -transformer
oil, it is absolutely necessary that the oil
should he free from w ater, and 1n such’cases
1t is desirable to provide 2 moisture-absorb-
ing arrangement 20 in the pipe line 19. It
is also pmcucable to arrange a water ab-
sorber 80 in the pipe line 6 delivering the
desire ])Ie gas from the gas container 7 to
the centrifuge.

I, on the other lnnd the pipe lines are
connected to the tollcctmg vessels below the
liquid gurface, special pipe lines, such as 16
in Fig. 2, must be arranged in ovder to bring
the gas, b pmated in the vessels, back to the
¢ 01*1pf11'tm“nts 3 and 17 of the tinware casing.

In order to economize with the desirable
gas, it is advisable to give the collecting ves-
sel such dimensions that the lLiquid leavmn

‘dwlra sle gas mned with the desnnble

.the separated liquid.
the percentage of undesirable gas, a- Tvalyve

3

them is free from mechanically enclosed gas.
In order to reduce the dimensions of the col-
lecting vessels when using separators of great
cqumty, an axranﬂement according to Fl”~
ures 4 and 5 is desirable. These homeb may
be assumed to. illustrate a LOHLLtm"' vessel
which may be substituted for the vessel 10
of Fig. 2 or the vessels 10 and 18 of Fig. 3.
The Lqmd is conducted to a (mnparhnmt 21
of the collecting vessel 100. FFrom the com-
partment 21 the liquid flows through a num-
ber of thin layers formed by pmutmns 92
in thie main part of the vuscl If these par-
titions form angles with a vertieal ]mL, the
effect is highly ‘ncreased.  When using col-
lecting vessels without partitions,. t the oas
bnbblos coming into the tank at the bottom,
must pass throunh a considerable depth of
liquid in order to come to the surface.
uamn partitions as shown in Figures 4 and

thg distance the gas bubbles have to pass
i rmly the vertical distance between two ad-
Jacent: partitions.  As soon as the hubbles
arrive at the lower surface of the upper par-
tition, they follow the surface upwards to

‘the 54‘1; chamber, and there is no risk of the
Instead:

gas getting mixed with the liquid.
(/t using a rectangular vessel with straight
paultlons <yhmluc al vessels with conical
partitions can be used as well.

The connection of the casing or casings of
the centrifuge to a Lollbctmo vessel or col-
lecting vessels in order to sopamte away the

oas from the Liquid 1s distinetly preferred,
but is not ‘le'ays necessary. In many cases
it suflices to provide the outlet spouts with
liquid seals. Insuch cases a great amount of
mechanically encloged gases will leave the
system together with the liquids.  In some
cases this may be considered advantageous
for the following reasons. As previously
pointed out, it is necessary that the atmos-
phere should be in a sulliciently pure condi-
tion and further that during the passage
through the casing the Hguid can give off un-

order to prevent the desirable gas from be-
coming mixed with undesirable gas to too

great an extent, means must be plowdu] for

carrying the undesirable eas away from the
system. Of course, this can be effected by
leading away a certain amount of desirable
oas fro om the system, which will then bri ng
Wlth it a certain amount of undesirable gas.
The per centage of undesirable gas in the : at-
mosphere in the system will be constant as
goon as the same amount of undesirable g
hag been carried away as is taken up hom
In orvder to regulute

or valves can be provided, through ' which
a cerfain amount ot the gas is carried aw ay
from the system. The oﬂlclenm of the above
described arrangement can be increased by
keeping a considerable pressure in excess of
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atmospheric pressures in the separating sys-
tem, as the liquid absorbs miore gas at lngher
pressme than at lower. When the liquid
leaves the system, in which certain excess
pressure is maintained, it will give off a con-
siderable amount of the absorbed gas. This
eas will Laen carry away the undesivable gas
still remaining in the liguid.

If the use of sepavating vessels 1s pre-
ferred, an absorption device for the undesir-
able gas should be provided in some part of
the system. In thig case, the from the
sep"u'a ting vessels should be carvied ax ay to
a _container, which may be connected to the
pipe line deliverit ng the inerf or desivable g‘is
to the systen. - The container Defween th
separating vessel and the pipe line is, 0{
course, not absolutely necessary.  In this pipe
line, an absorption device is suitably 1)la<‘o(1.
Should a complete saturation be desived, bub
found unobtainable in one single operation, it
is of conrse necessary to repeat the t‘czvu‘wm,
and this can be effected bv means ot a pruny
operating to withdraw the Liquid from the
supzn‘:ttmo vessel and deliver it to a tanl con-
nected to the centrituge by the pipe lue 4.
After some time this tank WlH contain a
liquid freed from solid impurities, and at t the
same time this lquid will be s‘\fm ated with
desu’ﬂb]e gas.

The above deseribed arrangements can also

he used for treating liquids which have al-
ready been treated in one way or another in
order to bring a desirable gas into the liquid.

aas

5 By supplying to the casing the same gas that

was used for a previous treatment, ‘the gas
abscrbed by the liquid is not allowed to es-
cape.  Should the previous treatment not
have given complete saturation,the liquid ca
ahsorb a further amount of (‘-1% Whea pmx ng
through the casing as betore deseribed.

A treatiment of the above dLSCMbcd kind is
suitable for many purposes. It is, for in-
stance, possible to replace o Xy gei, absorbed
by lubricating oils, transtormer oils, or vege-
table oils, by inert gnses, such as carbonic acid
or nitrooel in ovder to prevent changes in
the composition of the oils. Further, it is
posaible to treat boiler feed water in the same

voy in order to replace the oxygen with an
inert gas and thus prevent corrosion of the
boiler,

In the accompany ing claims wherein the
term “neutral gas” is use@ 1% 15 intended to
include both inevt gases and desi able gases.

Having now : PHV described my mvenilon
what T claim and desn'e to prmeu by Letters
_Patent is:

The combination with a centrifugal
pur mcr and a surronnding ecasing adapted
to receive purified liguid discharged from the
purifier, of means including a pipe connection
with the purifier to exhaust atmospheric air
from the centrifuge and the casing, and
means independent of said pipe connection

1,723,329

to supply a neutral gas to replace the with-
drawn air.

The combination with a cent iﬂmﬂ
pumﬁer and a surrounding casing adapted to
receive purified liquid dischar Ood from the
purifier, of a conduit through which th cas-
ing may be supplied with a nentral gas, a col-
]ectmo vessel, an exit pipe conne\;unu m cas-
ing and the collecting vessel, and a gas return
pipe, independent of Sdld cond 11t, connecting
the collecting vessel and the casing.

3. The combination with a centrif ngal
purme“ and a surrounding casing divided
nto two compartments adapted to receive re-
spectively a heavy liquid and a light liquid
discharged from the purifier, of means to sup-
ply both compartments of the casing with a
neutral gas, “two collecting V%Sﬂ‘s, cloged
pipes connecting the rcapecm\ e compartments
with the 1espect1ve vessels, and a pipe for
p%msze of oas connecting the two vessels.

4. The combination with a Centrlfugal pur-
ifier and a surrounding casing adapted to re-
ceive purified liguid dmdmrged from the
purifier, of means to supply the casing with

-a neutral gas, a collecting vessel, means to

convey both hquid and gas from the casing
to the lower part of the collecting vessel, and
inclined partitions within the collecting ves-
sel between which the liquid is adapted to
flow and along the lower surfaces of which

gas bubbles are adapted to escape to above
the suriace of the hqmd in the collecting

vessel,

5. In the process of purifying liquids in a
centrifuge and discharging them into a sep-
arate adjacent lcc'eptade, where the liquid,
in finely divided forin, tends to veact with air
to form an objecti ionable mixture, the process
which comprises displacing air in the recep-

tacle with a neuntral gu Lentmiuoaﬂy puri-

fying the h(lmd and d-scnu ging 1t into the
body of neutral gas in the 1'eLcDidcle? convey-
ing the hqmd mixed with the neutral gas to
a different locus and there separating neutral
oas from the hquI(L “nd returning “the sep-
arated neutral gas to the 1ecephcle along a
path independent of the paths of flow of the
liguid and neutral gas to and from the re-
cephcle.

In the process of purifying liquids in a
centmtu”e wnd discharging them into a sep-
arate adjacent rccebmcle “where the hqald
in finely divided form, tends to react with
air to JOI'L an cbjectionable mixture, the
process which comprises first exhausting air
{rom the receptacle and centrifuge, then ad-
mitting neutral gas to replace the withdrawn
air, and cx,nhhumﬂy puritying the liquid
and discharging it info the body of neutral
gas in the receptacle.

7. In the process of separahn« liquids of
different specific gravity and discharging
them into separate compartments, where the
liquid, in finely divided form, tends to re-
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act with air to form an objectionable mix-
ture, the process which comprises displac-
ing air in the compartments with a neutral
gas, centrifugally separating the liquids and
discharging them into the respective col-
partments, conveying the liquids mixed
with the neutral gas to two separate loci and
there separating nevtral gas from the liquid,
and establishing a civculation of said neutral
gas between the two loci.

8. In the process of purifying liquids in a
centrifuge and discharging them into a sep-
arate ad]acent 1ecept(mle, “where the liquid,
in finely divided form, tends to react with aiv
to form an ob]ectlomble mixture, the process
which comprises displacing alr in the recep-

tacle with a neutral gas, centrifugally puri-
tying the hqmd and dischar ging it into the
body of neutral gas in the wu,ptncle, convey-
ing the pmlﬁed liquid mixed with the neu-
tral gas to the lower part of a body of such

5

purified liquid and arvesting the vertical
movement of gas bubbles in ¢ said body of lig-
uid and’ 0111(1111:1 said arrested gas bubbles
upward in a direction inclined to the vertical
to above the surface of said body of liquid.

9. In the process of purifying liquids in a
centrifuge and discharging them into a sep-
arate fxdywcnt 1eceptade, where the liquid,

in finely divided form, tends to react with

air to form an objectionable mixture, the
process which comprises maintaining an at-
mosphere of a neutral gas in the 1ecepmcle
by mixing the liguid to b be purified with such
neutral gas and then centrifugally purifying
the liquid and discharging it into the vecep-
tacle along with the neutral gas with which
it has been mixed before centutugauon
In testimony of which invention I have
hereunto set my hand at Loudon, England,
on this 21 day of December, 1925.
WILLIAM ROY (/IIADLURN
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