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5 Claims. (01. 23-2705) 
This invention relates to animproved appara 

tus for continuously treating. one liquid with an 
other or for continuously treating one liquid suc- ' 
cessively with other liquids, and whilst not lim 
ited in its application is more particularly in 
tended for washing, solvent treating, ‘deodoris 
ing or desulphurising mineral oils, and other hy 
drocarbon liquids. ' ' ' ' ' 

The admixture and separation of two liquids ‘ 
10' by ?rst passing them through a suitable pump 

, and continuously returning them through the 
same pump and delivering the liquids after ad 
mixture to a separating vessel is known and the 

, apparatus has comprised two or more treating 
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" units, each unit comprising ‘a separating vessel 
and a pump to circulate the liquids to be ad 
mixed through pipe-lines leading from the de 
livery of the pump back to the's'uction of the . 
same pump and independent of’ the separating 
vessels, a bleed line to allow the admixedliquids 
to escape from the pump circuit to the separating 
vessel and pipe-lines from the‘ upper and lower 

’ ends of the separating vessel to allow the ?ghter 
and heavier liquids respectively to escape from 
the separating vessel, an ori?ce either variable 
or ?xed, or other device constricting the ?ow of, 
the liquids being arranged in the pump circuit in ' 

. such manner as to create a pressure in the sepa 
rating vessel and in pipe~lines leading from the 
separating vessel. Also the bleed line might be 

' disposed in relation to the separating vessel so 
that the liquids enter the separating vessel in a 

~ direction tangential to its side at the point of en 
' try and that if desired a mixing vessel, either 
open or closed to the atmosphere, might be me 
serted in the pump circuit. 
My invention consists in the provision of one 

or more treating units, each unit comprising a 
separating vessel, a circulating pump, a bleed 
line, an ori?ce or other device constricting the 
?ow of the liquids, pipe-lines from the‘ upper and 
lower ends of the separating vessel and a mixing 
vessel. as included in prior apparatus, and a va 
riable capacity pump or similar device such for 
example as disclosed in British-Patent No. 476,953, 
which can be so adjusted as to charge the treat 
ing liquid to themixing vessel at a rate of flow 
bearing a ?xed proportion to vthat at which the 
liquid to be treated venters the unit or series 
of units, an automatic level‘controller operated 

means to control theheight of the liquids in the 
mixing vessel by varying the volume of admixed 
liquids entering the separating vessel via the 
'bleed line. The pipe-linefrom ‘the lower end 

of the separating vessel'is connected to anover 
?ow, weir, or similar arrangement, such that 
the level of the point of over?ow may be ad 
justed in order to control the vertical height of, I 
the surface of separation in the separating 'ves- 5 
sel. The mixing vessel,‘ separating vessel and 
over?ow, weir or similar arrangement, may be 
either open to the atmosphere via vent'pipes- or 
the like, or may be connected to- a common pipe 
line system. 10 
According to the present invention the liquid to 

be treated is charged continuously to the mix 
ing vessel of one unit. The ?rst treating liquid 
is also charged to the mixing vessel or to the mix 
ing vessel of, another unit of the same series, by 
means of a pump or device which can be so ad 
justed as to maintain a ?xed proportion between 
the quantities of liquid and treating liquid 
charged to the treating unit,_or series of treating 
units. , l ‘ 

After ?rst passing through the circulating 
pump the liquids are continuously returned to 
the mixing vessel and passed through‘ the pump 
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‘thus giving any desired degree of admixture. 
,After passing through the ‘pump the admixed 
liquids exert a pressure in the bleed line-and after 
admixture by the pump, as previously described, 
a portion enters‘ the separating vessel in such 
manner as to impart a rotating motion to its con 
tents as described in previously proposed appa-_ 
ratus. The effective height of theover?ow, weir, 
or similar arrangement connected to'the‘ pipe 
line from the‘ bottom outlet of the separating 
vessel may then be adjusted in order to control 
the height of the surface of separation in the 
separating vessel. . ', 
From the upper end of the separating vessel‘ 

the lighter liquid may be ,over?owed, and may 
pass by gravity or other means to the mixing 
vessel of a succeeding unit or alternatively to 
storage, while the heavier liquid may be allowed 
to pass over the over?ow, weir, or similar lar 
rangement, through pipe lines from the lower‘ 
end of the separating vessel, passing'by~ gravity 
or other means to the mixing vessel of a preced 
ing unit or alternatively to storage, or vice versa, 
the operation throughout being continuous. 
The object of varying the position of the over-, 

?ow, weir or ‘similar arrangement connected to 
the pipe line leading from the bottom outlet of 
the separating vessel, is to provide means for 
controlling the height of the surface of separa 
tion in the separating vessel.‘ Further, the liquids I 
may be allowed to ?ow by gravity alone from 
the upper and lower endsof the separating vessel 

35 

40 

50 

55 



i0 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

70 

7 

a . 

or vessels and consequently equal pressures may 
be maintained in the mixing vessel and separat 
ing vessel or in the mixing vessels and separating 
vessels of a series of units, thus greatly facilitat 
ing the operation of the process. rI‘he mixing 
vessel, separating vessel and over?ow, weir or 
similar arrangement, or the mixing vessels, sepa 
rating vessels and over?ows, weirs or similar ar 
rangementaof interconnected units, may remain. 
open to the atmosphere by the provision of vent 
pipes or the like, or, alternatively, they may be 
connected to a common pipe line system, the 
pressure in which is controlled in order to reduce 
or prevent evaporation of the liquids, or which 
system may contain inert gases as a security 
against ?re or against oxidation of the liquids. 

In order to provide means for continuously 
treating one liquid counter currently with an 
other liquid in two or more stages, and if desired 
successively with more than one other liquid,‘ 
treatment with each liquid being performed in 
any desired number of stages, a series of units 
each as previously described is-provided, the up 
per and lower ends of each separating vessel, 
however, not being permanently connected by 
means of pipe lines to the mixing Vessels of suc 
ceeding and preceding ‘units or vice versa, there 
being further no permanent connection between 
the variable capacity pump or similar device and 
the mixing vessel of each unit. Connections be 
tween units and between any variable capacity 
pump and any mixing ‘vessel within the series 
may be made by means of ?exible hoses, mani 
folds, or the like in'lmown manner and the treat 
ing circuit can then be arranged so as to treat 
the liquid with a succession of different treating 
liquids. Treatment with‘ each liquid in turn may 
be performed counter-currently employing as 
many stages as may be desired, provided that the 

‘ total number of treating stages does not exceed 
the number of interconnected treating units. In 
a battery of units 'severalsingle systems‘ or mul 
tiple systems, even treating different liquids, may 
be operated simultaneously. _ . I 

Reference will now be made to the accompany 
ing drawings‘ which illustrate by way of example 
a construction according to the invention, in 
which Fig. lis an elevation showing the improved 
treating unit and Fig. 2 is an elevation showing 
the manner in which three such units may be 
arranged in order to treat a ‘liquid counter-cure 
rently and successively with two treating liquids. 

the ‘form illustrated Fig. 1 and taking 
by way of example the vwashing of kerosene with 
a liquid higher density, the improved treat 
ing unit may be constructed‘in the ‘following man 
IZETJ .. . 

Connected to the suction and delivery of the 
circular pump 5 ‘is a mixing vessel 2. Deliver 
ing into the mixing vessel are a'pump 3 and a 
variable capacity pump or similar device It. The 
purpose of the pump ,3 is continuously to deliver 
the kerosene to be treated to the unit, and the 
purpose the variable capacity pump or simi 
lar, device 1% is continuously to deliver a quan 
tity'of the liquid of, higher density bearing a ?xed 
proportion to the quantity of kerosene delivered. 

l'nterposed between the suction and delivery 
of the pump 5 is an ori?ce or similar constrict 
ing device 5. From the delivery side of the pump 
circuit between pump and“ the ori?ce, a bleed 
line 6 is to a vertical separating tank. 7 of‘ 
the form illustrated. vThe bleed line is so dis 
posed in relation to the vertical separating vessel 
that the liquids enterthe tank in a direction 

2,192,094 
tangential to its si_de,.as 
described apparatus. 
The level of liquid in the mixing vessel is con 

trolled by means of a liquid level controller 8, 
which operates a valve 9 situated in the bleed 
line, soas to control the volume of liquid enter 
ing the separating vessel. 
of the separating vessel a pipe line I0 is ledto 
an over?ow, weir, or similar device ll, so ar 
ranged that the position of the point of over 
?ow relative to the separating vessel may be, 
varied in order to controlthe ‘position of the’ 

proposed in , previously " ' 

From the lower end ' 

surface ‘of separation in the separating vessel. _ 
The over?ow, weir or similardevice is connected 
to a pipe line 12, through which the heavier liq 
uid may beallowed to flow. The upper end of 
the separating‘vess'elis provided with a pipe line 
53, through ‘which the kerosene may be over, 
?owed. The . mixing vessel, separating vessel 
and over?ow are provided with pipe lines I4, 
either open to-the, atmosphere orconnected to a 
common pipe line system. - . 

In operation and considering ?rstly the con 
tinuous treatment‘of kerosene with a liquid of 
heavier density in one treating stage, the unit is 
operated-in the following manner: . > 

The kerosene is vcontinuously charged to the 
mixing vessel Zbymeans of ‘pump, 3, while simul 
taneously heavier-liquid is continuously charged 
by means‘ of the variable capacity pump or simi- 
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lar- device 6, which latter is so adjusted that a , 
?xed proportionis maintained between the quan 
titles of kerosene and heavierliquid delivered 
to the mixing vessel. 
tinuously withdrawn from the base of mixing 
vessel 2 by means of thecirculating pump l, and 
are continuously, returned to. the-mixing vessel 
after passing through the ori?ce or similar cone‘ , t " 
stricting device 5. -. 

If desired theadmixed liquids may be caused 
to impinge on a ba?vie I5, placed in the mixing 

The two liquids are con-‘ 
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vessel.’ When the admixed liquids in the mixing w 
vessel reach a predetermined level the liquid level 
controller 8 actuates the valve ,9, allowing a por 
tion of the admixed liquids to enter the separat 

vessel‘ viathe bleed line 8', which is so vdis 
posed in relationship to the separating vessel that 
the admixed liquidsenter the separating vessel 
in a direction tangential to its side at the point 
of entry. After the liquids have reached the 
predetermined level in the mixing vessel, this 
level is automatically maintained therein by the ;; 
liquid level controllerlB, which controls by means 
of valve 9 the rate at which the admixed liq 
uidsenter the separating vessel. . 
As the admixed liquids enter the separating 

vessel, liquid will rise in pipe line Ill and the 
position of the over?ow, weir orsimilar device 
I! isv then adjusted in order to control the posi 
tion of the surface of separation in the separat 
ing vessel.‘ After‘ suitable adjustment of the 
over?ow, weir, ‘or similar device, the surface of, 
separation may be 'maintained" at any desired 
level in the separating vessel, heavierliquid ?ow 
ing continuously via the over?ow, weir, or similar 
device through. pipe line I2, treated kerosene 
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as" 
?owing continuously by gravity through the pipe ‘_ 
line it, the operation throughout being continu 
ous and under automatic control. . 
In order, to provide means for continuously 

treating one liquid counter-currently with an 70:" 
other liquid in two or more stages, and if de- ' 
sired successively with more than one other liqij 7 ‘ 
uid, a series of units, each as previously described, 
is provided therebeing, however, no permanent. 
connection between the upper and lower outlets w» 
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of each separating vessel, or between theivari 
able ‘ capacity pump and mixing vessel of each 
unit. Connections between units and ‘between 
variable capacity pumps and mixing vessels may 
be made by means of ?exible hoses, manifolds or 
similar devices in known manner, and the treat 
ing circuit can bearranged to suit requirements. 
Further, when a series of units is provided, ‘more 
than one treating circuit can be arranged, if de 
sired, in order to treat more than one liquid 
with one or more [other liquids, treatment with 
each liquid in turn being performed in one or 
more units. , 

In the form illustrated in Fig. 2 and taking 
by way of example the washing of kerosene with 
two liquids of higher density, three treating units 
A, B and C, each constructed as previously de 
scribed, are provided, each being connected in 
the following manner, connections made by ?ex 
ible'hoses, manifolds or the like being shown by 
broken lines on accompanying ?gure: 
Pump 3 is arranged so as to deliver kerosene “ 

into the mixing vessel 2A. Pipe line I3A from 
the upper end of separating vessel 1A is con 
nected to mixing vessel 23 and pipe-line IZA 
leading from the over?ow, weir'or similar ar 
rangement, of unit'A is connected either to waste 
or to storage. Pipe line I33 leading from the 
upper end of the separating vessel 13 is con 
nected to the mixing vessel 2C ‘and pipe-line IZB 
leading from the over?ow, weir or similar ar 
rangement of unit B is connected to mixing ves- ' 
sel 2A. Variable capacity pump 43 is arranged 
so as to deliver the ?rst treating liquid to _mix 
ing vessel 23. Pipe-line I30 is connectedto pipe 
lines leading to storage and pipe line IZC is 
connected either to waste or to storage. Variable 
capacity pump 40 is arranged so as to deliver 
the second treating liquid to mixing vessel 2C. 

In the arrangement illustrated in Fig. 2 there 
is no communication between variable capacity 
pump 4A and any portion of the treating unit. 
When, however, it is desired to use the three 
treating'units A, B and C in order to treat, for 
example kerosene with three liquids of higherv 
density, variable capacity pump- 4A may be con 
nected to mixing vessel 2A whilst pipe-line H3 
is connected either to waste or to storage. 
In operation and considering ?rstly the func 

tion of units A and B, kerosene to be treated is 
continuously charged to mixing vessel 2A by 
means of the pump‘ 3. The ?rst treating liquid 
is continuously charged to mixing vessel 23 by 
means of the variable capacity pump 43, which 
is so adjusted that the quantities of ?rst treating 
liquid and kerosene bear a ?xed and constant 
proportion to each other. 
Once used ?rst treating liquid ?ows to mixing 

vessel 2A via pipe-line i2B, kerosene and once 
used ?rst‘ treating liquid are then continuously 
withdrawn from mixing vessel 2A by pump, IA 

' and are continuously returned to the mixing 
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vessel after passing through the ori?ce or similar 
constricting device 5A. When the liquids in 
mixing vessel 2A reach a predetermined level, 
liquid level controller 3A actuates the valve 9A, 
allowing a portion of the admixed liquids to 
enter the separating vessel 1A, in a direction 
tangential to its side at the point of entry. 
The position of the surface of separation in 

separating vessel lA is then controlled by ad 
justing the position of the overflow, weir or sim 
ilar arrangement HA, when twice used ?rst 
treating liquid ?ows via pipe-line 52A either to 
waste or to storage, and once treated kerosene 

?ows 'via'pipe-line I3A to mixing vessel '23. 
When‘the admixture of once treated kerosene 
and'fresh ?rst‘ treating agent in mixing vessel 23 
reaches a-predetermined level, the level control 
ler 8B actuates the valve 93 allowing a ‘portion 
of the admixed liquids to enter the separating 
vessel 1B via the bleed line 63. The position of 
the surface of separation inthe separating ves 
sel 1B is controlled by adjusting the ‘position of 
over?ow, weir, or similar arrangement HE and 
twice treated kerosene leaves separating vessel 
1B via pipe line I33. I ' ‘ 

Considering secondly the operation of'unit C, 
the second treating liquid is delivered to mixing 
vessel 20 by variable'capacity pump ‘4C, while 
kerosene twice treated with the ?rst treating 
agent ?ows to mixing vessel 20 via pipe line 1313. 
After continuous admixture and separation with 
the second treating liquid in the ‘previously de 
scribed manner, once'used second treated liquid 
is allowed to ?ow via pipe line I20 to waste or 
to storage and kerosene counter-currently treat 
ed in two stages with the ?rst treating liquid 
and treated in one stage with the second treat 
ing‘ liquid may be over?owed via pipe line I3C, 

. either to storage or to receive treatment in fur 
ther treating units, the operation throughout be 
ing continuous and under automatic control. 

I claim: 
1. An apparatus for treating one liquid with 

another liquid of different density comprising as 
a unit, a mixing vessel, means for continuously 
charging said mixing vessel with a light liquid‘ 
and a heavy liquid, at least one of said charging 
means being of variable capacity whereby said 

, liquids are supplied at rates of ?ow bearing a 
predetremined proportion to each other; a 
pump; a line interconnecting the intake of said 
pump and said mixing vessel, a second line in 
terconnecting the outlet of said pump and said 
mixing vessel; ori?ce means for creating back 
pressure in said second line; a separating ves 
sel; a third line interconnecting the outlet of 
said pump’ and said separating vessel and hav 
ing a valve therein; means automatically oper 
ated by the liquid level in said mixing vessel for ‘ 
opening said valve and allowing the admixed 
liquids to ?ow to said separating vessel when the 
liquids attain a predetermined level in said mix 
ing vessel, and for closing said‘ valve when said 
liquids fall below‘ a predetermined level, thereby 
automatically maintaining a constant level in 
said mixing vessel irrespective of the rates of 
?ow of liquids into said mixing vessel; and lines 
leading from the upper and lower portions of 
said separating vessel for the discharge of said 
light and heavy liquids respectively; said line 
for the discharge of the said heavy liquid ter 
minating in an outlet of adjustable height 
whereby the level of the surface of separation 
between the liquids in the separating vessel may 
be adjusted. - 

2. Apparatus according to claim 1 for the con 
tinuous countercurrent admixture and separa 
tion of liquids of differing densities, comprising a 
plurality of said units and including means con 
ducting the lighter liquid from the upper end 
of the separating vessel of one unit to the mixing 
vessel of a succeeding unit, and means for con 
ducting the heavierv liquid from the lower end 
of said separating vessel to the mixing vessel of 
a preceding unit. 

3. Apparatus according to claim 1 for the con 
tinuous admixture and separation of a liquid to 
be treated with a plurality of treating liquids of 
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4 
densities differing from‘ that of‘. the‘ liquid to be 
treated, comprising a series of said units includ 
ing! means for supplying the treating liquids of 
different densities to'the mixing vessels of the 
respective units, means for continuously'con 
ducting the liquid to be treated from the sep 
arating vessel of each unit to the mixing vessel 
of a succeeding unit in the series, and means for 
continuously discharging the treated liquid'from 
the, separating vessel of the last unit in the 
series. 

4. Apparatus according to claim 1, comprising 
a series of said units wherein the variable ca 

2311925094 
pacity means of the different unitssupply diff-pi‘ ‘ 

interconnecting the variable capacity means of 
any unit to the mixing vessellof any other unit 
in the series.‘ Y. , r 

5. Apparatus according to claim 1, comprising ' 
a series of said units and including means for. ‘ 
interconnecting the pipe lines from the upper " 
and lower ends of the separating vessel of one 

' ferent treating liquids, and including means for ' : 

unit to the mixing vessels of other units in the 10 
series. . 

' HAROLD MOORE. 


