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My invention relates to vents and more par 
ticularly to liquid seal vents for vessels, tanks or 
Systems in which a volatile liquid or solvent is 
Stored or utilized. 

In fabric treating apparatus it is desirable in 
economical operation to repeatedly utilize the 
Sane Supply of detergent and to have the deter 
gent equally effective in each operation. In such 
apparatuS means are therefore provided to re 
move the foreign matter, such as grease and dirt, 
from the detergent after the treating operation. 
To prevent the loss of solvent, and its contact 
With moisture in the air, it is also desirable to have 
the vessel or system as nearly closed to the atmos 
phere as possible. This is particularly important 
in treating Wessels or Systems in which the deter 
gent is carbon tetrachloride, which, especially 
When hot, reacts with Water to form hydrochloric 
acid which materially weakens the fabric and 
may even attack the metal parts of the vessel or 
apparatus in which the fabric is being treated. 
To avoid the necessity of constructing the ves 
Sel or System of excessively strong material and 
to obviate the possibility of injury to the appara 
tuS or System as the result of abnormal vacuum 
or pressure conditions, means are preferably pro 
Wided to permit sufficient vent to the atmosphere 
to prevent the formation of abnormal vacuum or 
pressure conditions Within the apparatus or Sys 
ten. 

It is therefore an object of my invention to 
provide an improved liquid seal vent for tanks or 
Systems in which a volatile Solvent is Stored or 
utilized. Another object of my invention is to 
provide a liquid seal for tanks, vessels or cleans 
ing Systems by means of which air containing the 
volatile solvent vapors may escape to the atmos 
phere and the solvent may be condensed and 
automatically returned to the tank or System. A 
further object of my invention is to provide a 
liquid seal vent for cleansing Systems in which 
carbon tetrachloride is utilized as the Solvent, by 
means of Which air may be vented to the atmos 
phere when abnormal pressure conditions exist 
within the apparatus or System and the con 
densed solvent may be automatically returned to 
the vessel or System. 
My invention will be better understood by ref 

erence to the accompanying drawing in which 
Fig. 1 is an elevation illustrating my improved 

vent as applied to a dry cleaning apparatus; and 
Fig. 2 is a similar view, showing a modified form 

of vent. 
The invention is particularly designed for use 

in conjunction with cleansing systems in which 

a volatile solvent, such as carbon tetrachloride, is 
utilized as the cleansing medium and constitutes 
an improvement of the went disclosed in the co 
pending application of Russell A. Hetzer, Ser. No. 
658,577, filed February 25, 1933, which has since 5. 
matured into Patent No. 1,995,065 dated March 
19, 1935, to which reference may be had if desir 
able or necessary. 
AS illustrated in the drawing, the fabric cleans 

ing System comprises a treating vessel which is 10 
provided within its tub with the usual rotatable 
Work containing drum. A storage tank 2 is 
mounted at a higher level than the treating ves 
Self and, as illustrated, contains a supply of vola 
tile liquid to be utilized in the treating operation. 15 
Carbon tetrachloride is preferably utilized as the 
volatile detergent although other volatile deter 
gents may be employed. The conduit or pipe 3 
Connects the bottom of the storage tank 2. With 
the treating compartment and is provided with 20 
a valve 4 for regulating the amount of treating 
medium which passes from the storage tank to 
the treating compartment. 

In order to prevent any water or moisture which 
may collect and float on the Surface of the treat- 25 
ing medium. Within the storage tank 2. from gravi 
tating into the treating compartment through 
the conduit 3, the portion of the conduit 3 within 
the tank 2 is provided with two branches 5 and 6. 
The branch S extends upwardly to a point above 30 
the level of the treating medium within the Stor 
age tank, and the branch 5 is in the form of a 90° 
elbow having its lower open end but slightly above . 
the bottom of the tank 2. The Solvent Which is 
supplied to the treating vessel through the Conduit 35 
3 Will therefore always flow from the lower 
most part of the storage tank. When Valve 4 is 
open for supplying solvent to the treating con 
partment f, the treating medium will drain from 
the storage tank 2 until it has reached a level 40 
just slightly below the point of connection of the 
branch 5 with the branch 6. At this point the 
flow of the treating medium Will stop. As the 
level of solvent in the storage tank 2 can never 
drop to the point of the opening of the branch 5, 45 
water or moisture floating on the Surface of the 
treating medium will not be drained into the 
treating compartment. 
A drain conduit T provided with valve 9 leads 

from the bottom of the treating compartment f 50 
to a sump tank 8 located below the compart 
ment. Filter means 0 are provided at the de 
livery end of the conduit for separating par 
ticles of foreign matter. 

In renoyating the used treating medium, it is 55. 
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first drawn from the sump tank 8 through a 
conduit i?, under the control of a valve f2, by 
means of a pump 3, and is forced into an evap 
orator 4. The solvent is then vaporized, the 

5 vapors being passed to a condenser 5 by way 
of a conduit 6. The condenser 5 is provided 
With conduits 5a for passing a suitable cooling 
medium through the condenser. The condensed 
liquid or treating medium is then delivered to 

10, a point adjacent the bottom of the storage tank 
2 by way of a conduit 7 and a filter 8. An aux 
iliary evaporator 9, having operative connection 
with the evaporator f4 and condenser 5, is pro 
vided to operate in conjunction with the evap-- 

15 - Orator f4. Any treating medium not vaporized in 
the evaporator 4 and the treating medium re 
maining in the sludge that deposits in the bot 
tom of the evaporator 4 may thus be recovered. 

In addition to the apparatus for recirculating 
20 and renovating the treating medium, suitable 

means are provided for drying and deodorizing 
the fabric in the treating compartment before 
removal of the fabric. This apparatus comprises 
a condenser 20 provided with a cooling coil 20a, 

25 a fan 2 and an air heater 22 provided with a 
steam coil 22d, all connected in a circuit with 
the treating compartment . The circuit is pro 
vided with suitable valves 23, 24 and 25. When 
valves 23 and 25 are closed and valve 24 is open, 

30 heated air may be repeatedly passed through the 
treating compartment-in a closed circuit to dry 
the fabric and when valves 23 and 25 are open 
and valve 24 is closed, atmospheric air may be 
drawn into the treating compartment and dis 

35 charged to the atmosphere to deodorize the fabric, 
the condenser 20 serving to reclaim any treating 
medium carried away from the fabric by the cir 
culation of air therethrough. 
In accordance with my invention, an improved 

40 vent is provided for relieving abnormal pres- - - 
Sure conditions existing within the vessel or sys 
tem by means of which the air, laden with sol-- 
vent vapors which otherwise would escape from 
the apparatus, is subjected to a washing process 

45 which condenses the vapors, and the condensed 
solvent is automatically returned to the vessel or 
system. This means comprises a receptacle or 
tank 26, together with a novel arrangement of 
venting conduits leading from the various parts 

50 of the apparatus to the tank or receptacle 26, 
where the air is subjected to the washing opera 
tion and from which it is vented to the atmos 
phere. In accordance with my invention, the 
tank or receptacle 26 contains a liquid 27 which 

55 has less specific gravity and is substantially in 
isoluble in the volatile solvent, or a liquid in which 
the volatile solvent utilized will stratify as a low 
er layer. For instance, water may be utilized as 
the washing medium when carbon tetrachloride 

60 is utilized as the treating solvent in the vessel 
Or System. Other liquids of the type specified 
may be of course employed, such as methyl or 
ethyl alcohol, although I prefer to utilize wa 
ter - because it is inexpensive and non-inflam 

65 mable. . . . . . . . . . . . . . . . . 
In the vent pipe arrangement, a conduit 28, 

always open, extends from a position below the 
minimum level of liquid which is always main 
tained in the sump tank 8, to the interior of the 

70 tank or receptacle 26. The conduit 28 terminates 
in a T-connection, one end 30 of which extends 
to a point. above the liquid in the receptacle or 
tank 26 and the other end 3 - of which ex 
tends to a point just above the bottom of the 
receptacle or tank. A conduit 32 leads from the 

condenser 20 to the top of the sump tank 8 by 
way of a conduit 33, and a conduit 34 having a 
check valve 35 therein leads from the joinder of 
the conduits 32 and 33 to a point adjacent the 
bottom of the tank or receptacle 26. This conduit 5 
34 has a connection with the storage tank 2 by 
Way of a conduit 36. Suitable vacuum breakers 
3 and 38 are provided in this system of vent 
conduits for relieving vacuum conditions With 
in any part of the apparatus. A conduit 39 0 
leads from the top of the tank or receptacle 26 
to the atmosphere. 
In the operation of this part of the apparatus, 

as the solvent indicated by the numeral 40 ac 
cumulates in the tank or receptacle 26 due to I 5 
the condensing action, the combined level of the 
washing liquid and solvent tends to rise above 
the point at which the conduit 28 connects with 
the T-connection within the tank or receptacle. 
When the level of the combined liquid and Sol- 20 
vent rises to a sufficient extent above the T 
connection, the solvent 40 flows out of the re 
ceptacle from the lower end 3 of the branch into 
the conduit 28, and thence into the sump tank 
8, under pressure of the head of liquid in the 25 
receptacle 26 until the level of solvent in the 
vertical portion of the T-connection drops below 
the point at which the conduit 28 communicates 
therewith. The siphon effect is then broken by 
the admission of air through the open branch 30 
30 and no further liquid flows. The head of 
washing liquid in the receptacle 26 is just enough 
to maintain a given amount of solvent 40 with 
in the receptacle and to prevent removal of 
anything but the solvent 40 or treating medium. 35 
Because of the importance of maintaining a given 
amount of washing liquid 2 in the receptacle, it 
may be provided with a sight glass 2a or other 
means for indicating the level of combined liquid 
and treating medium. - - 40 
: The operation of my improved vent as applied 
to a cleansing system will now be apparent. 
When the treating medium or solvent for a wash 
ing operation is admitted to the treating com 
partment from the storage tank 2, the air which 45 
this treating medium or solvent displaces in the 
treating compartment has become vapor laden 
and some of this vapor, which will not all be con 
densed in the condenser 20, passes with the air 
upwardly through the condenser 29 into the con- 50 
duit 32 past check valve 35 through conduit 36 
into the storage tank 2, thus equalizing the pres 
sure in the storage tank. Should a condition ex 
ist where the pressure in the conduits 32, 34 and 
36 is greater than is required to equalize pressure 55 
in the storage tank 2, the additional vapor laden 
air will be conducted to the receptacle 26 where 
it will bubble up through the liquid 27 and the 
vapor contained therein will be condensed and 
collect at the bottom in the form of the pure Sol 60 
vent 40. The air will pass out at the top of the 
receptacle through conduit 39 to the atmosphere. 

Similarly, when the treating medium is drained 
from the treating compartment into the sump 
tank.8, it displaces a quantity of air in the sump 65 
tank, which is saturated with solvent vapor, and 
which passes upwardly through the conduit 33 
through the conduit-32 into the condenser 20 
thence downwardly into the treating compart 
ment to equalize the vacuum condition which 70 
was affected by the draining of the solvent. As 
in the former case, should an excess pressure con 
dition exist, that excess pressure is relieved by 
passage of the vapor laden air through the con 
duit 34 past the check valve 35 and into the re-75 
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ceptacle 25, where the solvent vapors are removed 
by the liquid 2 and the free air passes to the 
atmosphere. 
When the treating solvent is pumped from the 

sump tank to the evaporator for the purpose 
of renovation, a quantity of air which is vapor 
laden due to its contact with the solvent and part 
of which is non-condensable in the condenser 5, 
passes upwardly to the conduit 6, through the 
condenser 5, downwardly through the conduit 7 
into the storage tank 2 and thence bubbles up 
through the contents of the storage tank. In 
order to relieve abnormal pressure conditions in 
the storage tank this air laden with Solvent va 
pors is passed through conduits 36 and 34 into the 
receptacle 26 where the vapor is removed by the 
liquid 27 and the free air passes into the atmos 
phere. The passage of the vapor laden air from 
the conduit 36 toward the conduit 32 is prevented 
by the check valve 35. 

During the renovation process, the hot Vapor 
passes from the evaporator A into the condenser 
A 5 Where the vapors are condensed and the puri 
fied solvent drains into the storage tank 2. The 
vapor laden air which is displaced in the storage 
tank 2 passes upwardly through the conduit 36, 
thence through conduit 34 to the receptacle 26, 
where the vapors are removed and the free air 
passes to the atmosphere. Again, in this case, 
the vapor laden air from the conduit 36 is pre 
vented from passing into the conduit 32 by the 
check valve 35. 

Referring to Fig. 2, I have shown the modified 
form of my invention wherein the Washing ap 
paratus hereinbefore described is provided with a 
spray device or atomizer for delivering the air 
washing liquid at the top of the tank or recep 
tacle 26. In this arrangement, a conduit 4 is 
connected to the tank or receptacle 26 and ex 
tends into the liquid 2, the point of entrance of 
the conduit being at such a height that it will 
at no time be in connection with the solvent 40. 
The other end of the conduit 4 f is connected to 
a pump 42 and another conduit 43 leads from the 
pump 42 to the top of the tank or receptacle 26 
where it extends into the Space above the liquid 
2 and is joined to a spray device or atomizer 
44. Otherwise the air washing apparatus is the 
same as that hereinbefore described. 
The construction of the drain pipe for renow 

ing solvent from the receptacle 26 is particularly 
important where the spray device or atomizer 
forms a part of the apparatus. For example, the 
arrangement of the drain with the end 3) of the 
T-connection terminating below the Spray head 
44 will insure that a space will be provided be 
tween the liquid level and the head 44 in which a 
spray of condensing liquid may be effectively 
maintained. y 

While in Fig. 2 the pipes 28, 39 and particular 
ly those portions of said pipes which are within 
the vessel 26, are shown as separate pipes, it is 
obvious that from the physical standpoint they 
can actually be parts of the same continuous piece 
of pipe, with an opening 50 through the wall of 
said pipe to the gas space above the liquid within 
vessel 26, as shown in Fig. 1, all as will be readily 
understood. 
From the foregoing specification it will be ap 

parent that I have provided an improved liquid 
seal vent by means of which abnormal pressure 
conditions within a Wessel or System may be re 
lieved and whereby the volatile solvent may be 
condensed and returned to the vessel or System. 

It will also be seen that my improved vent is 

3. 
automatic in operation and may be so constructed 
that only comparatively pure solvent will be re 
turned to the system. This is very important 
because if water is employed as the washing me 
dium it is essential that the water should be kept 
out of the System. 
To those skilled in the art many modifications 

of and widely different embodiments and appli 
cations of my invention will suggest themselves 
Without departing from the Spirit and Scope 
thereof. My disclosure and description are pure 
ly illustrative and are not to be in any Seinse lim 
iting. 
What I claim is: 
1. A liquid seal vent for tanks or Systems in 

which a volatile solvent is stored or utilized, Com 
prising a receptacle containing a condensing 
liquid having a lower specific gravity than the 
volatile solvent and from which the volatile Sol 
vent will stratify, a vent from the upper portion 2 
of said receptacle, a conduit leading from the 
tank or system and terminating below the con 
densing liquid in the receptacle, whereby volatile 
solvent vapors escaping from Said tank or System 
will be condensed and will settle below the Con 
densing liquid in the receptacle, and means for 
automatically returning condensed liquid back to 
the tank or system after a predetermined amount 
has collected in said receptacle. 

2. A liquid seal for tanks or Systems in which 
a volatile solvent is being stored or utilized COm 
prising a receptacle containing a condensing 
liquid having a lower Specific gravity and in 
which the volatile solvent is not more than 
slightly soluble, a vent in the upper portion of 
said receptacle and a conduit leading from the 
tank or System and terminating below Said liquid, 
Whereby volatile solvent vapors escaping from 
the tank or system will be condensed and will 
Settle beneath, the liquid in the receptacle and 
the air will escape to the atmosphere, automatic 
means for conducting Solvent back to said tank 
or System. When a predetermined amount has 
collected in Said receptacle, and automatic means 
for terminating the flow When the Solvent has 
fallen to a predetermined level. 

3. A liquid Seal for tanks or Systems in which 
a volatile Solvent is stored or utilized comprising 
a receptacle containing a condensing liquid hav 
ing a lower Specific gravity than the solvent and 5 
in Which the Volatile Solvent is not more than 
Slightly soluble, a vent in the upper portion of 
Said receptacle and a conduit leading from the 
tank or system and terminating below the con 
densing liquid in the receptacle, whereby vola 
tile Solvent vapors escaping from Said tank or 
System will be condensed and Will form a layer 
below the condensing liquid and the air will pass 
to the atmosphere, and means for automatically 
returning the Solvent back to the tank or sys 
ten comprising an Open conduit extending from 
below the liquid in the tank or System having a 
Vertical connection extending vertically in Said 
receptacle, one end of which terminates near the 
bottom of the receptacle and the other end of 
Which terminates above the condensing liquid in 
Said receptacle. 

4. A liquid seal for tanks or systems in which 
carbon tetrachloride is being stored or utilized 
comprising a receptacle containing water, a vent 
leading from the upper portion of Said receptacle, 
a conduit leading from the tank Or System and 
terminating below the water in the receptacle, 
whereby when excess pressure exists in said tank 
Or System air containing Carbon tetrachloride 
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may escape from the tank or system through 
the Water in the receptacle and the carbon tetra 
chloride vapors will be condensed and will settle 
below the water, and means for automatically 
returning the condensed carbon tetrachloride 
back to the tank or system after a predeter 
mined amount has collected in said receptacle. 

5. A liquid seal for tanks or systems in which 
carbon tetrachloride is being stored or utilized 
comprising a receptacle containing Water, a vent 
in the upper portion of Said receptacle and a 
conduit leading from the tank or System and 
terminating below the Water in the receptacle, 

2,028,584 
Whereby when excess pressure conditions exist 
in Said tank Or system air containing carbon 
tetrachloride vapors may escape from the tank 
or system through the Water in the receptacle 
and the carbon tetrachloride will be condensed 
and Will settle below the water, automatic means 
for conducting the condensed carbon tetrachlo 
ride to said tank or system when a predetermined 
amount has collected in Said receptacle, and auto 
matic means for terminating the flow of carbon 
tetrachloride when it has fallen to a predeter 
mined level. 

JOHN MAHONEY. 
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