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My invention relates to the art of refrigera 
tion and particularly to refrigerating apparatus 
of the absorption type and still more particularly 
to absorption refrigerating apparatus which Op 

5 erates periodically. 
One of the objects of my invention is to pre 

went vaporous refrigerant which may paSS un 
condensed through the condenser from enter 
ing the evaporator. I propose to accomplish this 

10 result by utilizing a fluid which will allow the 
passage of liquid refrigerant to the evaporator, 
but which will prevent the passage of vaporized 
refrigerant. This fluid may be a gas or a liquid 
having a different specific gravity than that of 
the refrigerant. . 
Further objects and advantages of my inven 

tion will be apparent from the following de 
scription taken in connection with the accom 
panying drawing which forms a part of this 

20 Specification and on which: 
Fig. 1 is an elevational cross-sectional view of 

one embodiment of my invention; and 
Fig. 2 is an elevational cross-sectional view 

of another embodiment of the invention. 
Referring specially to Fig. 1, reference char 

acter 10 designates a generator-absorber which 
is arranged to be heated by any suitable means 
such as a gas burner 11. The interior of gen 
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erator-absorber 10 is divided into a plurality of 
compartments by means of members 12 through 
Which are formed apertures 13 which allow corn 
munication between the different compartments. 
A conduit 14 is placed in heat exchange relation 
ship with the outside of the generator-absorber 
and is intended to carry cooling, water. Insulat 
ing material 15 preferably encloses Substantially 
all of the generator-absorber. 
A conduit 16 communicates with the upper 

part of generator-absorber 10 and passes within 
an outer conduit 17 and thence communicates 
with the upper part of a collecting vessel 18. 
Conduit 17 is supplied with cooling Water 
through a conduit 19 and the combination of 
conduits 16 and 17 forms a condenser. Conduits 
14 and 19 are connected to a two-way valve 20 
which is Supplied with cooling water through a 
conduit 21. In One position of valve 20 water 
Will flow from conduit 21 to conduit 14. While in 
the other position all the water Will flow from 
conduit 21 to conduit 9. 
The bottom of collecting vessel 18 is in open 

communication with an evaporator 22 by means 
of a tubular member 23. Member 23 extends 
through the insulated wall 24 of a suitable re 
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frigerator cabinet so that evaporator 22 is within 
the cabinet While vessel 18 is on the outside. 
The operation of the apparatus is as follows: 
The compartments of generator-absorber 10 

are filled With a suitable absorbing agent which 
is preferably in solid form and may consist of 
carbon or siliceous mari or the like. This absorb 
ing agent has the property of absorbing large 
Volumes of certain gases, for instance am 
monia. Upon the application of heat to the gen 
erator-absorber, ammonia vapor is expelled from 
the absorbing agent and passes through conduit 
16 where most of it is condensed within that 
portion of the conduit which is within cooling 
Water conduit 17. However, particularly when 
the heating is first started and the pressure in 
the unit is low, Some refrigerant vapor may pass 
uncondensed through the condenser and, if there 
is nothing to prevent it, would pass directly to the 
evaporator Where it would condense due to the 
lower temperature in the evaporator than in the 
Condenser and thus heat up the evaporator. In 
Order to prevent passage of vaporous refrigerant 
to the evaporator a quantity of liquid having a 
less Specific weight than and substantially in 
Soluble in the refrigerant is contained within ves 
Sel 18, evaporator 22, and member 23. 

Refrigerant liquefied in the condenser enters 
the upper part of vessel 18 and, having a greater 
Specific gravity than the liquid contained there 
in, paSSes downwardly through this liquid and 
displaces the same from the evaporator. How 
ever, any vapor entering vessel 18 will be pre 
vented from passing to the evaporator by the 
liquid in the vessel. 
The heating of generator-absorber 10 is con 

tinued until such time as a proper quantity of 
refrigerant has been driven therefrom, which 
quantity should substantially fill evaporator 22. 
Thereupon the heat supplied to the generator 
absorber is interrupted and valve 20 is shifted 
to its other position so that cooling water will pass 
through conduit 14 instead of 19. This will cause 
a rapid cooling of the generator-absorber which 
will in turn increase the capacity of the absorb 
ing agent therein to absorb vaporous refrigerant. 
The vaporous refrigerant in the upper part of the 
generator-absorber and in conduit 16 will thus 
be absorbed, which will reduce the pressure exist 
ing in the System. This reduced pressure acting 
on the liquid refrigerant in evaporator 22 will 
cause this refrigerant to boil and thus absorb 
heat from the interior of the refrigerator cab 
inet. The vapor resulting from this boiling will 
pass upwardly through the insoluble liquid in the 
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upper part of evaporator 22, member 23 and vessel 
18 and through conduit 16 back to the generator 
absorber where it will be absorbed. When sub 
stantially all of the refrigerant has evaporated in 
evaporator 22 and has been absorbed, valve 20 is 
reversed and heat again applied to the generator 
absorber and the cycle of operation just de 
Scribed is repeated. 
Walve 20 and burner 11 are here shown as being 

manually operable, but any one of several means 
well known in the art may be employed to auto 
matically control both of these members. 
In Fig. 2 is shown a modified form of my inven 

tion wherein a gas, inert with respect to the re 
frigerant, is employed to prevent condensation of 
refrigerant vapor in the evaporator. Generator 
absorber 10, is substantially the same as that 
shown in Fig. 1 with the exception that the solid 
absorbing medium is contained in only every 
other compartment. Conduit 16 leads from the 
upper part of generator-absorber and passes 
through a water jacket 17 and communicates di 
rectly with the upper part of evaporator 22, the 
collecting vessel, 18 of Fig. 1 being omitted. Cool 
ing water conduit 14 connected with two-way 
valve 20 is placed in heat exchange relation with 
the generator-absorber as in Fig. i. 
In this modification every other compartment 

of the generator-absorber is preferably filled with 
carbon or calcium chloride or a mixture of the 
two. These absorbing agents will absorb a large 
quantity of ammonia which is here used as a re 
frigerant. Hydrogenis preferably used as the gas 
which prevents the condensation of ammonia in 
the evaporator. 

Before generator-absorber 10 is heated, practi 
cally all the ammonia will be absorbed in the 
absorbing agent and the remainder of the Space 
therein as well as evaporator 22 will be filled with 
hydrogen. Upon the application of heat to the 
generator-absorber, ammonia will be expelled 
therefrom and will pass with the hydrogen 
through conduit 16. A portion of the ammonia 
will pass through conduit 16 without being con 
densed, due to the low pressure existing in the 
system when heating is first started. The pres 
sure in the unit will rapidly rise and the hydrogen 
in evaporator 22 will be compressed. This in 
creased pressure will facilitate the condensation 
of refrigerant in the condenser, but the large pro 
portion of hydrogen present in the evaporator 
will maintain the partial pressure of refrigerant 
vapors therein at so low a value that they will 
not condense therein. Refrigerant liquefied in 
the condeniser will flow into evaporator 22. 
When a sufficient quantity of refrigerant has 

been expelled from the generator-absorber, the 
heating will be stopped and the flow of cooling 
water changed from conduit 17 to conduit 14. 
The generator-absorber will thus be cooled and 
the absorbing agent therein will begin to reab 
sorb the refrigerant. This will result in a reduc 
tion of pressure throughout the unit and the liq 
uid refrigerant in evaporator 22 will evaporate. 
While it have described two more or less Specific 

embodiments of my invention it is to be under 
stood that modifications thereof fall within its 
scope. Any automatic means may be employed 
to regulate the heating and cooling and may be 
applied to either of the embodiments. Also, 
other absorbing agents, refrigerants and other 
combinations of absorbing agents, refrigerants or 
auxiliary agents may be employed and are, in 
tended to be included within the Scope of this in 
vention which is to be limited Only by the ap 
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Feded claims construed in the light of the prior 
8t. 
As herein used, the term “absorb' is used ge 

nerically and includes "adsorb". As an example 
of liquid absorbent, sulphuric acid may be used 
with Water as the refrigerant. 
What I claim is: 
1. That improvement in the art of refrigera 

tion which comprises vaporizing a refrigerant, 
reducing the temperature of the vaporized re 
frigerant to liquefy it, passing the liquefied re 
frigerant to an evaporator, preventing the pas 
Sage of vaporous refrigerant to the evaporator 
by utilizing a liquid in which the refrigerant is 
substantially insoluble and evaporating the lique 
fied refrigerant in the evaporator. 

2. That improvement in the art of refrigera 
tion which comprises vaporizing a refrigerant, 
reducing the temperature of the vaporized re 
frigerant to liquefy it, passing the liquefied re 
frigerant to an evaporator, preventing the pas 
sage of vaporous refrigerant to the evaporator 
by utilizing a liquid of less specific gravity than 
the liquid refrigerant and evaporating the liquid 
refrigerant in the evaporator. . 

3. That improvement in the art of refrigera 
tion which comprises vaporizing a refrigerant, 
reducing the temperature of the vaporized re 
frigerant to liquefy it, passing the liquefied re 
frigerant to an evaporator, preventing the pas 
Sage of vaporous refrigerant to the evaporator 
by utilizing a liquid of less specific gravity than 
the refrigerant, and in which the refrigerant 
is substantially insoluble and evaporating the 
liquid refrigerant in the evaporator. 

4. That improvement in the art of refrigera 
tion which comprises heating an absorbent to 
liberate refrigerant vapor therefrom, passing the 
refrigerant vapor through a region of lowered 
temperature in order to liquefy it passing the 
liquefied refrigerant downwardly through a liquid 
substantially insoluble in the refrigerant and 
evaporating the liquefied refrigerant. 

5. That improvement in the art of refrigera 
tion which comprises heating an absorbent to 
liberate refrigerant vapor therefrom, passing the 
refrigerant vapor through a region of lowered 
temperature in Order to liquefy it, passing the 
liquefied refrigerant through a liquid of less spe 
cific gravity than the liquid refrigerant and 
evaporating the liquefied refrigerant. 

6, That improvement in the art of refrigera 
tion which comprises heating an absorbent to 
liberate refrigerant vapor therefrom, passing the 
refrigerant vapor through a region of lowered 
temperature in order to liquefy it, passing the 
liquefied refrigerant through a liquid of less spe 
cific gravity than the refrigerant and in which 
the refrigerant is substantially insoluble and 
evaporating the liquefied refrigerant. 

7. That improvement in the art of refrigera 
tion which comprises periodically vaporizing a 
refrigerant, reducing the temperature of the wa 
porized refrigerant to liquefy it, passing the 
liquefied refrigerant to an evaporator, prevent 
ing the passage of vaporous refrigerant to the 
evaporator by utilizing a body of dissimilar liquid, 
evaporating refrigerant in the evaporator to pro 
dtice refrigeration and passing the vaporized re 
frigerant back through said body of liquid. 

8. That improvement in the art of refrigera 
tion which comprises heating a solution to expel 
a refrigerant vapor therefrom, reducing the tem 
perature of said vapor to liquefy it, passing the 
liquefied refrigerant to an evaporator, prevent 
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1960,824 
ing the passage of vaporous refrigerant to the 
evaporator by utilizing a body of liquid in which 
the refrigerant is Substantially insoluble, reduc 
ing the temperature of said solution, absorbing 
refrigerant vapor due to said reduced tempera 
ture and evaporating liquid refrigerant due to 
reduced pressure resulting from said absorption. 

9. That improvement in the art of refrigera 
tion which comprises heating a solution to expel 
a refrigerant vapor therefrom, reducing the tem 
perature of said vapor in order to liquefy it, pass 
ing the liquefied refrigerant to an evaporator, 
preventing the condensation of vaporous refrig 
erant in the evaporator by utilizing a fluid which 
is substantially insoluble with respect to the re 
frigerant, reducing the temperature and pres 
sure of said solution, absorbing refrigerant vapor 
due to said reduced temperature and evaporating 
liquid refrigerant due to reduced pressure result 
ing from said absorption. 

10. A refrigerating apparatus comprising a 
generator-absorber containing an absorbent in 
which a refrigerant is absorbed, a condenser, an 
evaporator, a collecting vessel above Said evapo 
rator and a body of liquid in said evaporator 
and collecting vessel, said refrigerant being Sub 
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stantially insoluble in said liquid. 
11. A refrigerating apparatus comprising a 

generator-absorber containing an absorbent in 
which a refrigerant is absorbed, a condenser, an 
evaporator, a collecting vessel above said evapo 
rator and a body of liquid in said evaporator 
and collecting vessel, said Jrefrigerant having a 
greater specific gravity than Said liquid. 

12. A refrigerating apparatus comprising a 
generator-absorber containing an absorbent in 
which a refrigerant is absorbed, a Condenser, an 
evaporator, a collecting vessel above Said evapo 
rator and a body of liquid in said evaporator 
and collecting vessel, said refrigerant having a 
greater specific gravity, than, and being Sub 
stantially insoluble in, Said liquid. 

13. That improvement in the art of refrigera 
tion which comprises heating an absorbent in 
which refrigerant is absorbed to liberate refriger 
ant vapor therefrom, reducing the temperature 
of said vapor to liquefy it, passing the liquefied 
refrigerant to an evaporator, preventing the Con 
densation of vaporous refrigerant in the evapo 
rator by interposing a fluid which is substan 
tially insoluble with respect to said refrigerant in 
the path of flow of the refrigerant to the evapo 
rator and evaporating said refrigerant in the 
evaporator. 

14. That improvement in the art of refrigera 
tion which comprises heating an absorbent in 
which refrigerant is absorbed to liberate refriger 
ant vapor therefron, reducing the temperature 
of said vapor to liquefy it, passing the liquefied 
refrigerant to an evaporator, preventing the con 
densation of vaporous refrigerant in the evapo 
rator by interposing a fluid of less specific gravity 
than the liquid refrigerant in the path of 
flow of the refrigerant to the evaporator and 
evaporating said liquid refrigerant in the evapo 
rator. 

15. That improvement in the art of refrigera 
tion which comprises heating an absorbent in 
which refrigerant is absorbed to liberate refriger 
ant vapor therefrom, reducing the temperature 
of said vapor to liquefy it, passing the liquefied 
refrigerant to an evaporator, preventing the con 
densation of vaporous refrigerant in the evapo 
rator by interposing a fluid of less specific gravity 
than, and which is substantially insoluble with 
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respect to, the liquid refrigerant in the path of 
flow of the refrigerant to the evaporator and 
evaporating said liquid refrigerant in the evapo 
rator. 

16. That improvement in the art of refrigera 
tion which comprises periodically vaporizing a 
refrigerant, reducing the temperature of the wa 
porized refrigerant to liquefy it, passing the lique 
fied refrigerant to an evaporator, preventing the 
passage of vaporous refrigerant to the evaporator 
by utilizing a body of liquid having a lower specific 
gravity than said liquefied refrigerant in the 
path of flow of the refrigerant to the evaporatol', 
evaporating refrigerant, in the evaporator to pro 
duce refrigeration and passing the vaporized 
refrigerant out of the evaporator through Said 
body of liquid. 

17. That improvement in the art of refrigera 
tion which comprises periodically vaporizing a 
refrigerant, reducing the temperature of the va 
porized refrigerant to liquefy it, passing the lique 
fied refrigerant to an evaporator, preventing the 
passage of vaporous refrigerant to the evaporator 
by interposing a body of liquid in which the 
refrigerant is substantially insoluble in the path 
Of flow of the refrigerant to the evaporator, evap 
Orating refrigerant in the evaporator to produce 
refrigeration and passing the vaporized refriger 
ant out of the evaporator through said body of 
liquid. 

18. That improvement in the art of refrigera 
tion which comprises periodically vaporizing a 
refrigerant, reducing the temperature of the 
Vaporized refrigerant to liquefy it, passing the 
liquefied refrigerant to an evaporator, preventing 
the passage of vaporous refrigerant to the evapo 
rator by interposing a body of liquid having a 
lower specific gravity than said liquefied refriger 
ant and in which the refrigerant is substantially 
insoluble in the path of flow of the refrigerant 
to the evaporator, evaporating refrigerant in the 
evaporator to produce refrigeration and passing 
the vaporized refrigerant out of the evaporator 
through said body of liquid. 

19. That improvement in the art of refrigera 
tion which comprises heating an absorbent hav 
ing refrigerant absorbed therein to expel refriger 
ant vapor therefron, reducing the temperature 
of said vapor to liquefy it, passing the liquefied 
refrigerant to an evaporator, preventing the paS 
Sage of vaporous refrigerant to the evaporator 
by interposing a body of liquid having a lower 
Specific gravity than said liquefied refrigerant 
in the path of flow of the refrigerant to the 
evaporator, reducing the temperature of said so 
lution, absorbing refrigerant vapor due to said 
reduced temperature and evaporating liquid re 
frigerant due to reduced pressure resulting from 
Said absorption. 

20. That improvement in the art of refrigera 
tion which comprises heating an absorbent having 
refrigerant absorbed therein to expel refrigerant 
vapor therefrom, reducing the temperature of 
Said vapor to liquefy it, passing the liquefied re 
frigerant to an evaporator, preventing the passage 
of vaporous refrigerant to the evaporator by 
interposing a body of liquid having a lower 
specific gravity than said liquefied refrigerant 
and in which the refrigerant is substantially in 
soluble in the path of flow of the refrigerant to 
the evaporator, reducing the temperature of said 
solution, absorbing refrigerant vapor due to Said 
reduced temperature and evaporating liquid re 
frigerant due to reduced pressure resulting from 
said absorption. 
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21. That improvement in the art of refrigera 

tion which comprises heating an absorbent hav 
ing refrigerant absorbed therein to expel re 
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frigerant vapor therefrom, reducing the tempera 
ture of said vapor in order to liquefy it, passing 
the liquefied refrigerant to an evaporator, pre 
venting the condensation of vaporous refrigerant 
in said evaporator by utilizing a fluid having a 
lower specific gravity than said liquefied re 
frigerant, reducing the temperature and pressure 
of said solution, absorbing refrigerant vapor due 
to said reduced temperature and evaporating 
liquid refrigerant due to reduced pressure result 
ing from said absorption. 

22. That improvement in the art of refrigera 
tion which comprises heating an absorbent hav 
ing refrigerant absorbed therein to expel re 
frigerant vapor therefrom, reducing the tem 
perature of said vapor in order to liquefy it, pass 
ing the liquefied refrigerant to an evaporator, 
preventing the condensation of vaporous re 
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frigerant in said evaporater by utilizing a fluid 
having a lower specific gravity than said liquefied 
refrigerant and in which the refrigerant is Sub 
stantially insoluble, reducing the temperature and 
pressure of said solution, absorbing refrigerant 
vapor due to said reduced temperature and 
evaporating liquid refrigerant due to reduced 
pressure resulting from said absorption. 

23. That improvement in the art of refrigera 
tion which comprises heating an absorbent hav 
ing refrigerant absorbed therein to expel re 
frigerant vapor therefrom, reducing the ten 
perature of said vapor in order to liquefy it, pass 
ing the liquefied refrigerant to an evaporator, 
preventing the condensation of vaporous re 
frigerant in said evaporator by maintaining the 
partial pressure of the refrigerant comparatively. 
iow due to the presence of an inert gas in the 
evaporator, reducing the pressure and tempera 
ture of said absorbent, absorbing refrigerant 
vapor due to said reduced temperature and 
evaporating liquid refrigerant due to reduced 
pressure resulting from said absorption. 

24. A refrigerating system comprising gen 
erating, absorbing, condensing and evaporating 
means connected to form a system, said System 
containing a solid absorbent, a refrigerant, and 
an auxiliary fluid of less specific weight than 
the refrigerant and non-absorbable in the ab 
sorbent. 25. A refrigerating system comprising gen 
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erating, absorbing, condensing and evaporating 
means connected to form a system, said System 
containing a solid absorbent, a refrigerant and 
a fluid inert with respect to the refrigerant and 
non-absorbable in the absorbent, and means to 
heat and cool the system to cause the inert fluid 
to flow into and out of the absorber. 

26. A refrigerating, systein comprising gen 
erating, absorbing, condensing and fevaporating 
means connected to form a system, said System 
containing a solid absorbent, a refrigerant and a 
fluid inert with respect to the refrigerant and 
non-absorbable in the absorbent, and means to 
heat and cool the system to cause the inert fuid 
to flow between the absorber and the evaporator. 

27. A refrigerating apparatus comprising a 
generator-absorber containing a solid absorbent 
and a refrigerant, an evaporator in heat exchange 
relation with the objective of refrigeration, a col 
lecting vessel substantially insulated from the 
objective of refrigeration and situated above the 
evaporator, Said collecting vessel containing a 
fluid of less specific gravity than the refrigerant 
and non-absorbable in the absorbent, a coin 
denser, and conduits connecting the aforench 
tioned parts to form a system. 

28. A refrigerating apparatus connprising a 
generator-absorber co:ntaining a solid absorbent 
comprising calcium chloride ad containing arm 
monia, an evaporator in heat exchange relation 
with the objective of refrigeration, a collecting 
vessel Substantially insulated from the objective 
of refrigeration and situated above the evapo 
rator, said collecting vessel containing hydrogen, 
a condenser, and conduits connecting the afore 
mentioned parts to form a system. 

29. That improvement in intermittent type re 
frigeration which consists ini maintaining the 
space above liquid refrigerant in the evaporator 
always filled with an additional fluid lighter than 
the refrigerant for preventing condensation in 
the evaporator. 

30. That improvement in intermittent type re 
frigeration which consists in maintaining the 
space above liquid refrigerant in the evaporator 
always filled with an additional fluid lighter than 
the refrigerant for preventing condensation in the 
evaporator and providing a collecting Space for 
the additional fluid above the evaporator to take 
care of variations in quantity of liquid refrig 
erant in the evaporator. 
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