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UNITED STATES PATENT OFFICE. 
WiLIAM ROY CHADBURN, OF LONDON, ENGLAND, ASSIGNOR TO THE DE LAVA 
SEPARATOR COMPANY, OF NEW YORK, N. Y., A. CORPORATEON OF NEW JERSEY. 

APPARATUS AND PROCESS FOR PREVENTING CONTAMINATION OF CENTRIFUGALLY 
PURIFIED LIQUIDS. 

Application filed January 7, 1926, serial No. 79,817, and in Great Britain January 27, 1925. 

This invention relates to centrifugal liquid 
purifiers and is concerned with the degassing 
and stabilizing of the liquid treated in such 
unachines. 

In general, centrifugal purifiers are used 
for separating solids from a liquid and for 
separating two liquids mixed together'. The 
pirified liquid is ordinarily continuously 
leaving the centrifugal bowl and passes into a 
stationary casing or receiving pan generally 
placed around the centrifugal bowl, from 
which casing it passes out of suitably dist 
posed so its into the collecting vessels placed 
to receive it. In practice, it has been found 
that the liquid tends to become highly aerated. 
When leaving the bowl, the liquids are gen 

erally very finely divided and pass to the cas 
ing in the form of a spray. It is evident that 
during this passage the liquid will be in the 
best condition to absorb gas or gases. It 
should frther be noted that when the liquid 
or liquids leave the casing, a great anotint of 
gas or gases is nechanically nixed into the 
Yiquid, and further that the rotating centriful 
gal bowl will cause soline pressure in the cas 
ing. For this latter reason, a great allount 
of air leaves the easing or tinware through 
the ottet spouts. In many cases, this air 
contains a sistantial volume of the liquid in 
a finely divided condition. 

In the above described process of purifying 
liquids in a centrifuge and discharging then 
into an adjacent receptacle, where the liquid, 
in finely divided form, tends to react with 
air to for in an objectionable mixture, it is 
known to substantially displace atmospheric 
air in the receptacle with a neutral gas which 
does not tend to react chemically with the 
liquid, so that, concurrently with the dis 
charge of the liquid from the centrifuge, the 
liquid will immediately and while in a finely 
divided condition penetrate a body of such 
nel tra gas and thereby be protected, while 
in such finely divided condition, from contact 
with air and from such objectionable reac 
tion. The present invention comprehends 
implove heints in this known process, and 
comprises means adapted to carry out 
the known process. It also comprisos means 
to remove objectionable gases with which 
the liquid inity have been saturated, com 
letely or atly, when admitted to the cen 

trifuge and their replacement by an inert 

or desirable gas. It also comprises means 
adapted to carry out the improved process. 
In the drawings: 
Fig. 1 is a view, in side elevation, and some 

what diagrammatic, of a centrifugal appara 
tus provided with means for carrying out 
certain of the processes herein described. 

Fig. 2 is a similar view of a modification. 
Fig. 3 is a similar view of another modi 

fication. 
Fig. 4 

proved collecting vessel. 
Fig. 5 is a cross-section of the collecting ves 

sel shown in Fig. 4. 
Figu'e 1 shows the simplest form of the in 

vention. In this figure the centrifugal bowl 
is rotating in a frame 2. The separator 

bowl is assuined to be one provided with a 
single outlet. The liquid leaves the bowl in 
a finely divided state and is collecting in 
the casing 3, provided with an outlet spout 4. 
The liquid to be treated is delivered to the cen-7; 
trifugal bowl through a pipe 5, preferably 
under a slight pressure head, which may be 
obtained by means of an elevated tank. The 
centrifuge is further connected to a reservoir 
7 by a pipe line 6, the reservoir containing, 
suitably under high pressure, the gas which is 
to be absorbed by the liquid. In the figure 
the pipe line 6 is connected directly to the 
:asing 3, a preferable but not necessary al 
rangement, since the gas to be introduced into 
the system may be delivered at other positions 
so long as precautions are taken to insure 
that tie gas supply can pass to the casing 3. 
The pipe line 6 is provided with a valve S 
by which the gas supply can be regulated. 
This valve is suitably of such a design that it 
will automatically keep a suitable over-pres 
sure in the stationary casing. In starting 
the operation, it is, of course, necessary, or at 
least desirable, to at first replace the atmos 
pheric air in the system by the desirable gas. 
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This is automatically done by opening the 
valve 8, as the desired gas then will displace 
the atmospheric air, which now leaves the 
systein through the spout 4. Liquid is fed 
into the centriftige as soon as the desired at 
mosphere of desirable gas is established in 
the stationary casing. When leaving the 
centrifugal bowl, the liquid is split up into a 
very great number of small globules. When 
passing into the casing 3, the liquid surface 
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in contact with the gas in the casing is very 
iaige and consequently a great amount of gas 
will be absorbed by the liquid in a short while. 
Further, due to the small dimensions of the 
globules, the absorbed gas will soon pene 
tl’ate 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 desira 
ble gas in the casing 3. As before desci'ibed, 
the liquid, when leaving the casing, contains 
a great amount of gas mechanically mixed 
into the liquid. This gas is separated in the 
collecting vessel 9, placed below the outlet, 
spout 4, if complete satu’ation should not 
have taken place during the passage through 
the casing 3, the liquid has the capacity of 
absorbing a further amount of the desirable 
gas, as the separation in the collecting vessel 
9 will often take considerable time. During 
this time, furthel 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 coh 
siderable quantity of gas must pass through 
the system and be discharged to the atmos 
phere after having passed through the cen 
trifuge. The construction described can, 
however, suitably be used where the desirable 
gas is of no value, as, for instance, where ex 
halisted gas from gasoline moto's can be 
used. 

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

Figure 2 shows a suitable folia of one such 
arrangement. The design diffel's from that 
shown in Figure 1 in the following respects. 
The outlet spout 4 is connected to a collect 
ing vessel 10 provided with a delivery pipe 
11. The collecting vessel i0 is suitably pro 
vided with means automatically maintaining 
the liquid level at a suitable height. Accord 
iing to the drawing, this is effected by means 
of a liquid Seal, but, of course, other known 
legulating means can be used. A vacuum 
pump 12 is provided for withdrawing the at 
hosphere in the system when starting. Dur 
ing this air-exhausting period the waive S in 
the pipeline 6 and the valve 13 in the pipeline 
11 should be closed. As soon as a vacuum in 
dicator shows a sufficiently low pressure, that 
is, when the atmosphere air is sufficiently ex 
hausted, the above mentioned valve 8 is 
opened. Should one operation of this kind be 
insufficient for obtaining an atmosphere sufi 
ciently free from air, the procedure may be re 
peated. In this way, an atmosphere practical 
ls free from air can be obtained. In the draw 
ing, a 'Giating vacuulin pump 12 driven froin 
the centrifuge is shown, but other types of 
aclium pil inps producing a sufficiently low 

vacuuia Inay be employed for the purpose. If 
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large quantities of water with sufficiently 
high pressures are avaiiable, a Water jet ejec 
tor pump will be found suitable. The pipe 
line 14 connecting the vacuum puni) with the 
:entifuge is provided with a Vaive i5, by 
which the pulp may be shut off, when the cle 
si'ect degree of vacuula has been established. 
if a repeated air-withdi'a \val operation is nec 

ised in 
o pi'event the desirabie gas froii) being: 

ediately sucked out. The valve i3 is pref 
erably made to automatically shit of the 
pullp from the systein as soon as the difies'- 
ence between the at hospheric pressure and 
the absolute pressure in the system has 
"eached a ceitain degree. it will be ude 
stood that the bearing immediately below the 
Centrifugal bowlis, of coli 'se, spiring-stport 
ed in any of the usual ways and that ally such 
spiii)g bearing afiords a surrounding aililtilar 
opening between the bearing and the frame 
which periihits free couintinication etween 
the receptacle Sui'i'Ouilding the bowl and the 
enclosure withii fraine 2 peow said bearing. 
in Sollie cases it inay be suitable to a range 
as folio vs for obtaining the desired atmos 
here. The system is coupletely filled Yit 

oil, which is then drawn away from the sys 
telli at the io West point, at the same time at 
lowing the iesii'able gas to flow into the sys 
tell. This lethod can be used when treating, 
for illstance, a lubricating oil. 

in order to prevent air from being sucked 
into the systein dairing the evacuation period 
and for economizing with gas during the sep 
a'ation, the fi’aine is preferably completely 
closed. Bushings, froin which shafts are pre 
truding, ai'e fol' this 'eason provided with 
packing boxes. The drain pipe at the bottom 
Of the bowl fraine, which in ordinary separa 
toi's carries away liquid dripping down from 
the tin Wai'e, must also be closed. When using 
only a Sihall pressule in excess of atimosphere, 
this pipe can be closed by a liquid scal, but 
when using highe' pressure tiere should be 
provided other hechanical devices which al 
low the collected liquid to escape continuously 
bit prevent the gas from leaking out to the 
Sulli'i'Ounding atmosphere. 
AS SOon as the desired a tinosphere is ob 

tailed, the waives 8 and 3 are opene: ) and 
liquid is fed into the separator. The sel 
arated liquid is then lei to the collecting 
i0, 'Gin which it is delivered to anothe 
tainer as SOOil as the level in the vessei has 
reached a certain height. During the tini 
the liquid is kept in the vessei (), the nechani 
cally enclosed gas escapes from the liquid 
and collects in the vessel above the liqid ieve. 

pipeline 4 is piaced between the casing 
the collecting vessel 10, as shown in 

ill lines in the di'awing, the gas collected in 
the top of the collecting vessel 50 can fiow 

sing 3 hi'oligh the same pipeline 
tised for carrying the liquid from the casing 3 
back to the cas 
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to the collecting vessel 10. Should such an 
arrangement be impossible, a special pipeline. 
16 can be fitted for allowing gas to flow from 
the collecting vessel 10 to the casing 3. This 
arrangement is necessary, especially when the 
pile 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 
Slained that the casing of the centrifuge is 
provided with only one compartment. In 
cases where two liquids are to be separately 
and continuously delivered from the centri 
fuge, two compartments must, of course, be 
provided, as, for instance, when treating 
transformer oil containing a great quantity 
of Water. Figure 3 shows an arrangement, 
which suitably can be used for such purposes. 
The compartment 17 is connected to a collect 
ing vessel 18, which suitably is of the same 
construction as the vessel 10 in Figure 2 and 
is provided with similar means for regulating 
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 
ing through the same pipe line. This ar 
l'angement is, however, not suitable for all 
purposes, as it has been found that very 
strong gas currents between the upper con 
partment 3 and the bottom compartment 17 
can be produced by such an arrangement. 
These gas currents attain a great velocity in 
the space formed between the bowl and the 
partition between the two compartments of 
the casing or tinware, and in Some instances 
it has 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 
partinent 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 separating water from transformer 
oil, it is absolutely necessary that the oil 
should be free from Water, and in such cases 
it is desirable to provide a moisture-absorb 
ing arrangement 20 in the pipeline 19. It 
is also practicable to arrange a Water ab 
sorber 30 in the pipe line 6 delivering the 
desirable gas from the gas container 7 to 
the centrifuge. - 

If, on the other hand, the pipe lines are 
connected to the collecting vessels below the 
liquid surface, special pipe lines, such as 16 
in Fig. 2, must be arranged in order to bring 
the gas, Separated in the vessels, back to the 
coil partments 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 liquid leaving 

jacent partitions. 

desirable gas mixed with the desirable. 

3 

them is free from mechanically enclosed gas. 
In order to reduce the dimensions of the col 
lecting vessels when using separators of great 
capacity, an arrangement according to Fig 
ures 4 and 5 is desirable. These figures may 
be assumed to illustrate a collecting vessel 
which may be substituted for the vessel 10 
of Fig. 2 or the vessels 10 and 18 of Fig. 3. 
The liquid is conducted to a compartment 21 
of the collecting vessel 100. Fion the com 
partment 21 the liquid flows through a num 
ber of thin layers formed by partitions 22 
in the main part of the vessel. If these par. 
titions form angles with a vertical line, the 
effect is highly increased. When using col 
lecting vessels without partitions, the gas 
bubbles, coming into the tank at the bottom, 
laust pass through a considerable depth of 
liquid in order to come to the strface. When 
using partitions as shown in Figures 4 and 
5, the distance the gas bubbles have to pass 
is only the vertical distance between two ad 

As soon as the bubbles 
arrive at the lower surface of the upper par 
tition, they follow the surface upwards to 
the gas chamber, and there is no risk of the 
gas getting mixed with the liquid. Instead 
of using a rectangular vessel with straight, 
partitions, cylindrical vessels with conical 
partitions can be used as well. 
The connection of the casing or casings of 

the centrifuge to a collecting vessel or col 
lecting vessels in order to separate away the 
gas from the liquid is distinctly preferred. 
but is not always necessary. In many cases 
it suffices to provide the outlet spouts with 
liquid seals. In such cases a great amount of 
mechanically enclosed 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 sufficiently pure condi 
tion and further that during the passage 
through the casing the liquid can give off un 
order to prevent the desirable gas from be 
coining mixed with undesirable gas to too 
great an extent, means must be provided for 
carrying the undesirable gas away from the 
system. Of course, this can be effected by 
leading away a certain amount of desirable 
gas from the system, which will then bring 
with it a certain amount of undesirable gas. 
The percentage of undesirable gas in the at 
mosphere in the system will be constant as 
soon as the same amount of undesirable gas 
has been carried away as is taken up from 
the separated liquid. In order to regulate 
the percentage of undesirable gas, a valve 
or valves can be provided, through which 
a certain amount of the gas is carried away 
from the system. The efficiency 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 more gas at higher 
pressure than at lower. When the liquid 
leaves the systern, in which certain excess 
pressure is maintained, it will give off a con 
siderable amount of the absorbed gas. This 
gas will then cairy away the undesirable gas 
still remaining in the liquid. 

If the use of separating vessels is pre 
ferred, an absorption device for the undesir 
able gas should be provided in some part of 
the system. In this case, the gas from the 
separating vessels should be carried away to 
a container, which may be connected to the 

desirable gas 
to the systein. The containe' between the 
separating vessel and the pipe line is, of 
course, not absolutely necessary. In this pipe 
line, an absorption device is suitably placed. 
Should a complete saturation be desired, but 
found unobtainable in one single operation, it 
is of course necessary to repeat the ti'eatient, 
and this can be effected by jeans of a prini) 
operating to withdraw the liquid fro the 
separating vessel and deliver it to a talk con 
nected to the centrifuge by the pipe line 4. 
After some time this tank will contain a 
liquid freed from solid impurities, and at the 
Sahne time this liquid will be saturated with 
desirable gas. 
The above described arrangements can also 

be 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. 
By supplying to the casing the same gas that 
was used for a previous treatinent, the gas 
absorbed by the liquid is not allowed to es 
cape. Should the previous treatment, not 
have given complete Saturation, the liquid can 
absorb a further amount of gas when passing 
through the casing as before described. 
A treatinent of the above described kind is 

suitable for many purposes. it is, for in 
stance, possible to 'eplace oxygen, absorbed 
by lubricating oils, transformer oils, or vege 
table oils, by inert gases, stich as carbonic acid 
or nitrogen, in order to prevent changes in 
the composition of the oils. Further, it is 
possible to treat boiler feed water in the sale 
way in order to replace the oxygen with an 
inert, gas and thus prevent corrosion of the 
boiler. - 

In the accompanying claims wherein the 
term “neutral gas' is used, it is intended to 
include both inert gases, and desirable gases. 

Having now fully described iny invention, 
what i claim and desire to protect by Letters 
Patent, is: 

1. The combination with a centrifugal 
purifier and a sui'i'Olinding casing adapted 
to receive purified liquid discharged from the 
purifier, of means including a pipe connection 
with the purifier to exhaust atmosphelic air 
from the centrifuge and the casing, and 
means independent of said pipe connection 

a inelatial gas, 
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to supply a neutral gas to replace the With 
drawn air. 

2. The combination With a centrifugal 
purifier and a surrounding casing adapted to 
receive purified liquid discharged from the 
purifier, of a conduit through which the cas 
ing may be supplied with a neutral gas, a col 
lecting vessel, an exit pipe connecting the cas 
ing and the collecting vessel, and a gas return 
pipe, independent of said conduit, coininecting 
the collecting vessel and the casing. 

3. The combination with a centrifugal 
purifier and a surrounding casing divided 
into two compartnents 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 vessels, closed 
pipes connecting the respective compartments 
with the respective vessels, and a pipe for 
passage of gas connecting the two vessels. 

4. The combination with a centrifugal pur 
ifier and a surrounding casing adapted to re 
ceive purified liquid discharged from the 
purifier, of means to supply the casing with 

a collecting vessel, means to 
convey both liquid 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 libbles are adapted to escape to above 
the surface of the liquid in the collecting 
vessel. 

5. in the process of purifying liquids in a 
centrifuge and discharging them into a sep 
al’ate adjacent receptacle, where the liquid, 
in finely divided form, tends to react with air 
to form an objectionable mixture, the process 
which comprises displacing air in the recep 
tacle with a neutral gas, centrifugally puri 
fying the liquid and discharging it into the 
body of neutral gas in the receptacle, convey 
ing the liquid mixed with the neutral gas to 
a different locus and there separating neutral 
gas from the liquid, and returning the sep 
arated neutral gas to the receptacle along a 
path independent of the paths of flow of the 
liquid and neutral gas to and from the re 
ceptacle. 

6. in the process of purifying liquids in a 
centrifuge and discharging them into a sep 
arate adjacent receptacle, where the liquid, 
in finely divided form, tends to react with 
air to fol'}}n an objectionable mixture, the 
process which comprises first exhausting air 
from the receptacle and centrifuge, then ad 
mitting neutral gas to replace the withdrawn 
air, and centrifugaily purifying the liquid 
and discharging it into the body of neutral 
gas in the receptacle. 

T. in the process of separating 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 coln 
partments, conveying the liquids mixed 
with the neutral gas to two separate loci and 
there separating neutral gas from the liquid 
and establishing a circulation of said neutral 
gas between the two loci. 

S. In the process of purifying liquids in a 
centrifuge and discharging them into a sep 
arate adjacent receptacle, where the liquid, 
in finely divided form, tends to react with air 
to form an objectionable mixture, the process 
which comprises displacing air in the recep 
tacle with a neutral gas, centrifugally puri 
fying the liquid and discharging it into the 
body of neutral gas in the receptacle, convey 
ing the purified liquid mixed with the neu 
tral gas to the lower part of a body of such 

5 

purified liquid, and arresting the vertical 
movement of gas bubbles in said body of liq. 
uid and guiding 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 adjacent receptacle, 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 receptacle 
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by mixing the liquid to be purified with such 
neutral gas and then centrifugally purifying 
the liquid and discharging it into the recep 

35 

tacle along with the neutral gas with which 
it has been mixed before centrifugation. 
In testimony of which invention I have 

hereunto set may hand at London, England, 
on this 21 day of December, 1925. 

WILLIAM ROY CHADBURN. 
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