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This invention relates to continuous absorption 
refrigerating apparatus using inert gas and more 
particularly means for regulating the pressure 
therein. It is desirable to have installed in an absorption 
refrigerating System using inert gas, means to in 
crease automatically the total pressure in the sys 
tem as the room temperature increases and to 
decrease the total pressure automatically as the 
room temperature decreases. At high room tem 
peratures, the condensation of gaseous refriger 
ant entering the condenser is thus assured, and 
at lower room temperatures with the pressure of 
the system diminished by some regulating means, 
the System will operate with a lower boiler tem 
perature thus decreasing the rate of corrosion 
and otherwise improving the operation of the 
System. It is an object of the present invention to pro 
wide pressure regulating means which will be all 
tomatic and which will be reliable in maintain 
ing the desired pressure in a refrigerating sys 
ten using inert gas. It is another object of the invention to provide 
novel means for regulating the pressure in a re 
frigerating system. 
Other objects and advantages reside in certain 

novel features of the arrangement and construc 
tion of parts as will be apparent from the follow 
ing description taken in connection with the ac 
companying drawing in which Figure 1 is a diagrammatic representation of 
a continuous absorption refrigerating system us 
ing inert gas and in which the present invention 
is incorporated, the pressure chamber being 
shown in croSS Section. a Figure 2 is an enlarged view of a. portion of the 
pressure chamber used in the arrangement of 
Figure 1 and showing the bellows construction 
On the interior thereof, the view being taken on 
the line 2-2 of Figure 1 and 

Figure 3 is a transverse cross-sectional view of 
the pressure chamber, the view being taken on 
the line 3-3 thereof. Referring to the drawing in detail, it will be 
seen that a continuous absorption refrigerating 
System is there illustrated as consisting of a 
boiler B, a gas separation chamber S, a con 
denser C, an evaporator E, and an absorber A, 
these parts being connected by various conduits 
to form the completed refrigeration system. 
A conventional gas lift pump i? may be em 

ployed to lift absorption liquid from the boiler 
into the gas separation chamber and the refrig 
erant developed in the boiler system may flow 
through the conduit 2 into the condenser C 
where it is liquefied and flows into the evaporator 
E through the conduit 3. 
Inert gas is circulated between the absorber 

and the evaporator by means of the inert gas 

(C. 62-5) 
conduits 4 and 5 which may be in heat ex 
change relation. The inert gas is shown as cir 
culated by means of a gas pump f6 driven by an 
electric motor 7 which may be hermetically 
Sealed within the System, although the inert 
gas may be circulated by gravity or other means 
insofar as the present invention is concerned. 

Absorption liquid may be circulated between 
the boiler and the absorber by means of the ab-, 
Sorption liquid conduits 9 and 20, the absorption 
liquid flowing from the gas separation chamber 
into the absorber through the conduit 9 and 
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from the bottom of the absorber back to the 
boiler through the conduit 20. The system may be charged with ammonia, 
Water and nitrogen as refrigerant, absorption liq 
luid and inert gas in accordance with known prac 
tice. In accordance with the present invention, a 
pressure chamber 2 f is connected to some part of 
the System, as for example the bottom of the 
absorber, by means of the conduit 22. The pres 
Sure chamber 2 is merely a closed vessel and has 
an expansible chamber or bellows construction 23 
therein. Any other suitable collapsible device 
may be substituted for the bellows 23, as for ex 
ample, a rubber cylinder. 
In the arrangement shown, the bellows 23 is 

Welded to the top of the cylinder 2 and a valve 
24 is connectci to the top of the cylinder so that 
fluid may be charged into the expansible bellows 
chamber independently of the charge to the re 
frigerating apparatus in general. 
From experiment, it has been estimated that in 

a 60 degree Fahrenheit room, an absorption re 
frigerating system using a refrigerant, an ab 
SOrbent and an inert gas of the usual construc 
tion with the absorber and condenser air-cooled, 
the system will operate satisfactorily with the 
internal pressure about 200 pounds per square 
inch. On the other hand, in a 100 degree Fahren 
heit room the same System should have a pres 
Sure of about 370 pounds per square inch to 
operate satisfactorily. Without a pressure regu 
lator, the internal pressure would not increase 
sufficiently under normal conditions if the room 
temperature changed from 60 degrees Fahrenheit 
to 100 degrees Fahrenheit for the internal pres 
sure of this system would be increased only up to 
about 250 pounds per square inch. 

In accordance with the present invention, the 
desired pressure change may be brought about 
Within the System, however. The pressure cham 
ber 2 and bellows 23 function to increase in 
ternal pressure in the refrigerator with an in 
crease in room temperature by the expansion of 
the bellows 23 as the result of the expansion of 
the fluids therein. In order for this system to 
operate, the fluids within the bellows 23 must ex 
pand With an increase in room temperature and 
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2 
create a higher pressure than the expansion of 
the fluids in the refrigerating System itself Cre 
ates. As the bellows 23 expands, it compresses 
the gases in the cylinder 2 and forces them into 
the refrigerating apparatus, thus increasing the 
total pressure in the refrigerating System. 
The bellows is caused to expand with an in 

crease in room temperature by an increase in 
pressure within the bellows due to the heating 
of the fluid or fluids contained therein. 

It will be apparent, therefore, that for any de 
sired pressure increase in the internal pressure of 
the refrigerator for a given increase in room 
temperature, it is only necessary to select a SyS 
tem of fluids to be charged into the bellows 23 
that will yield the desired pressure at any de 
sired room temperature. The fluids selected for 
charging into the bellows 23 must, of course, be 
non-corrosive with respect thereto. 
For an air-cooled, ammonia absorption refrig 

erator using water as absorbent and nitrogen as 
inert gas, it may be desirable to increase internal 
pressure from about 200 pounds to 370 pounds per 
square inch with an increase in room tempera 
ture from 60 to 100 degrees Fahrenheit as in the 
example given above. In this System, liquid am 
monia and liquid propane are proposed in ac 
cordance with the present invention for use in 
the bellows 23. Since these two fluids are prac 
tically imniscible, each will exert its Own Wapor 
pressure independently of the other. As a con 
sequence the system within the bellows 23 Will 
have a pressure of about 210 pounds at a tem 
perature of 60 degrees Fahrenheit and may have 
a pressure of 370 pounds at a temperature of 100 
degrees Fahrenheit. 
The bellows 23 must be so proportioned with 

respect to the volume of the cylinder that the 
correct relation to the volume of the refrigerat 
ing apparatus is maintained. The volume of the 
cylinder and the bellows must be made Suffi 
ciently large in relation to the volume of that 
part of the refrigerator into which the gas is 
compressed that the pressure in the refrigerator 
will be equivalent to the pressure in the bellows 
or at least approximately equivalent at all tem 
peratures. It is roughly estimated that if the 
gas part of the refrigerator such as the absorber, 
evaporator and inert gas conduits had a volume of 
four liters, the bellows must be able to expand into 
a volume of three liters to produce a pressure in 
crease from 210 to 370 pounds per square inch. 

If the pressure vessel were installed above the 
absorber, the temperature of the pressure vessel 
would always be above the room temperature be 
cause it would receive heat from the absorber. 
The absorber temperature during normal opera 
tion is 20 to 25 degrees Fahrenheit higher than 
the room temperature. If the pressure vessel is 
so installed the temperature of the pressure vessel 
could be made to vary from 80 degrees Fahrenheit 
to 120 degrees Fahrenheit with an increase in 
room temperature from 60 to 100 degrees Fahren 
heit. Under these conditions liquid ammonia, 
alone could be charged into the bellows and would 
give a sufficient pressure to expand the bellows 
for at 120 degrees Fahrenheit the vapor pres 
sure of ammonia is 290 pounds. 

It will be apparent, therefore, that almost, any 
desired pressure increase within the bellows could 
be obtained with an increase in temperature of 
the bellows by the use of such systems or com 
binations as ammonia and propane, ammonia, 
alone, ammonia and water, ammonia, propane and 
water, and ammonia and some inert gas such as . nitrogen and hydrogen. 

2,178,561 
The instant invention produces several desired 

functions within the system with results greatly 
improved over those previously produced by simi 
lar apparatus. In previous devices which Were 
designed for the purpose of regulating the three 
fluid absorption refrigerating system in response 
to changes in atmospheric temperature condi 
tions, the pressure in the apparatus WaS raised by 
increasing the quantity of inert gas in the active 
portions of the system and by trapping Out of 
the active portions of the system a volume of 
substantially pure refrigerant vapor equal to the 
original Volume of inert gas added to the active 
circuit and existing at the higher pressure. Such 
apparatus produces the desired result of increas 
ing System pressure but it also greatly impairs 
the efficiency of the system because of the very 
materially weakened concentration in the ab 
Sorption Solution circuit. The present invention 
overcomes these difficulties without sacrificing 
any of the advantages to be derived from pressure 
increases in response to increases in atmospheric temperature, 
According to the present invention inert gas and 

Some refrigerant vapor are discharged into the 
absorber in response to an increase in atmos 
pheric temperature. This coupled with the nor 
mal increase in pressure in the System in re 
sponse to temperature rise will very materially 
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increase the pressure of the System and will ma- . 
terially increase the quantity of inert gas cir 
culating through the active portions of the sys 
tem, but it will not materially change the quantity 
of refrigerant contained in the Solution or the 
quantity circulating through the active portions 
of the System. 
When the pressure of the apparatus increases, 

the quantity of ammonia vapor present in the 
condenser of course increases because of its 
greater density. This tends to decrease the solu 
tion concentration though it does not tend to 
alter in any Way the quantity of refrigerant ac 
tually circulating through the active portions of 
the system. However, some refrigerant vapor is 
added to the active portions of the system through 
the preSSure vessel. As a net result there is 
very little change either in the Solution concen 
tration. Or in the quantity of refrigerant circulat 
ing through the active circuits of the apparatus. 
The quantity of refrigerant which is added to the 
condenser is not great because of the relatively 
Small volume of the Condenser tubes which have 
vapor in them, though it will generally be greater 
than the quantity of refrigerant added from the pressure vessel. 

In summation, therefore, it may be said that a 
rise in temperature produces the following 
changes in the system. The quantity of inert 
gas in the active circuits is materially increased. 
The quantity of refrigerant circulating through 
the active portions of the circuit is slightly in 
creased. The quantity of refrigerant contained 
in solution may be slightly increased or decreased 
depending entirely upon the proportions of the 
condenser and the pressure vessel, but in any 
event no naterial change is produced in the solu 
tion concentration. Moreover, due to the greater 
quantity of inert gas provided at higher pres 
Sure, the concentration of refrigerant vapor in 
the inert gas circuit tends to decrease in the 
well known manner in order to permit efficient 
evaporation and absorption at high temperatures. 

It will be apparent, therefore, that while only 
one embodiment of the invention is shown and 
described herein, various changes may be made 
in the arrangement and construction of parts 
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2,178,561 
without departing from the spirit of the inven 
tion or the scope of the annexed claims. 

I claim: 1. The combination with a continuous absorp 
tion refrigerating system using an inert gas of 
means for regulating the pressure therein in ac 
cordance with temperature conditions, said means 
including a pressure vessel connected to a part of 
said system and an expansible element in the 
pressure vessel for varying the volume therein in 
response to temperature conditions. 

2. The combination with a continuous absorp 
tion refrigerating system using an inert gas of 
means for regulating the pressure therein in ac 
cordance with temperature conditions, said means 
including a pressure vessel connected to a part of 
said system and an expansible element in the 
pressure vessel for varying the volume therein in 
response to temperature conditions, said expan 
sible element consisting of a bellows chamber 
filled with an expansible fluid. 

3. The combination with a continuous absorp 
tion refrigerating system using an inert gas of 
means for regulating the pressure therein in a C 
cordance with temperature conditions, said means 
including a pressure vessel connected to a part of 
said system and an expansible element in the 
pressure vessel for varying the volume therein in 
response to temperature conditions, said expan 
sible element having ammonia and propane 
therein. 4. The combination with a continuous absorp 
tion refrigerating system using an inert gas of 
means for regulating the pressure therein in ac 
cordance with temperature conditions, said means 
including a pressure vessel connected to a part 
of said system and an expansible element in the 
pressure vessel for varying the volume therein in 
response to temperature conditions, said expan 
sion chamber having fluids therein which cause 
the pressure therein to increase a greater amount 
per degree increase in temperature than the nor 
mal increase in pressure in the refrigerating Sys 
temper degree increase in temperature. 

5. The combination with an air-cooled absorber 
of a continuous absorption refrigerating system 
using inert gas of a pressure vessel connected 
thereto, said pressure vessel having an expansible 
element associated therewith and adapted to 
change the effective volume of the pressure vessel 
as the temperature of operation of the absorber 
varies. 6. The combination with a continuous absorp 
tion refrigeration system using inert gas of means 
for regulating the operation of the system in ac 
cordance with temperature conditions comprising 
a device for varying the effective volume of the 
system. 

7. The method of regulating the internal condi 
tions of an air cooled continuous absorption re 
frigerating system using inert gas which includes 
the step of increasing or decreasing the volume of 
such a system in response to temperature changes. 

8. That improvement in the art of continuous 
absorption refrigeration using inert gas which 
Comprises automatically varying the quantity of 
inert gas contained in an inactive portion of the 
System in response to external temperature condi 
tions, without materially altering the quantity of 
refrigerant contained in the active portion of the 
system. 

3 

9. That improvement in the art of refrigeration 
which includes the steps of evaporating a refrig 
erant into an inert gas in an evaporating zone to 
produce refrigeration, removing the refrigerant 
vapor from the inert gas in an absorbing zone by 
contacting the mixture with an absorbent for the 
refrigerant, rejecting the heat of absorption to 
Cooling air, and adding or subtracting inert gas 
to said absorbing zone in response to changes in 
the temperature of the cooling air without mate 
rially altering the concentration of the refrigerant 
in the absorbent. 10. Absorption refrigerating apparatus com 
prising a solution circuit including a boiler and an 
absorber, a pressure equalizing medium circuit in 
cluding an evaporator and said absorber means 
for supplying refrigerant generated in said boiler 
to said evaporator in liquid phase, means included 
in said pressure equalizing medium circuit adapt 
ed to propel pressure equalizing medium there 
through, and means for altering the volume of 
Said pressure equalizing medium circuit without 
Substantially altering the volume of said solution 
circuit. 11. That improvement in the art of refrigera 
tion which includes the steps of expelling refrig 
erant from a generating zone, circulating a sub 
stantially constant quantity of absorption solution 
through a circuit including the generating zone 
and an absorbing Zone, circulating a pressure 
equalizing medium through a circuit including an 
evaporating Zone and the absorbing zone, circulat 
ing a substantially constant quantity of refriger 
ant through a circuit including all of said zones 
and a heat rejecting zone, and varying the quan 
tity of pressure equalizing medium circulating 
through the evaporating and absorbing zones in 
response to changes in atmospheric temperature 
conditions. 12. That improvement in the art of refrigera 
tion involving a system having a plurality of active 
ZOnes through which various fluids circulate which 
includes the steps of circulating a pressure equal 
izing medium through a circuit including evap 
orating and absorbing zones, circulating absorb 
ing solution through a circuit including generat 
ing and absorbing zones, liquefying vapor expelled 
in the generating Zone by heat exchange with a 
cooling medium, conveying the liquid refrigerant 
to the evaporating zone, altering the concentra 
tion of one of said fluids in response to changes 
in the temperature of the cooling medium, and 
maintaining the quantity of refrigerant in the ac 
tive Zones of the system substantially constant. 

13. Refrigerating apparatus comprising a pres 
sure equalizing medium circuit including an evap 
Orator and an absorber, a solution circuit includ 
ing a generator and said absorber, means for sup 
plying refrigerant vaporized in said generator to 
Said evaporator in liquid phase, and means for 
withdrawing pressure equalizing medium from 
Said pressure equalizing medium circuit and for 
adding pressure equalizing medium to said pres 
Sure equalizing medium circuit in accordance with 
external temperature conditions, said last men 
tioned means being-constructed and arranged to 
withdraw or add pressure equalizing medium 
without substantially affecting the quantities of 
other fluids circulating in the apparatus. 

CURTIs C. COONs. 
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