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My invention relates to refrigeration and more 
particularly to production of refrigeration by 

5 

3. 

45 

50 

. S. 

evaporation and diffusion of refrigerant fluid 
into an auxiliary inert gas. 

in refrigerating systems of this type, it is ad 
73antageous to conduct liquid refrigerant by 
gravity into the presence of the inert gas and 
in counterflow thereto. It has therefore been 
proposed to flow the inert gas upwardly in the 
evaporator or cooling element. When the re 
frigerant used is of greater specific gravity than 
tie inert gas and differences in specific gravity 
aire utilized to cause the gas flow, the column of 
gas in the evaporator tends to exert a downward 
force, which, in the case of the desired upward 
£ioW in the evaporator, opposes the gas circula 
tio2. The effect of this opposite force is great 
est, at starting and renders the direction of gas 
OW at that time Encertain... 

it is an object of any invention to provide & 
arefrigeration system of this type in which the 
gas flow is initiated in the desired direction and 
£hereafter aided in the same direction. Another 
object is to provide such a system operable to 
produce cooing sin altaneously at a plurality 
of temperatures and herefore advantageous for 
refrigerators reqairing oth a freezing temperas 
ture and a higher food preserving temperature. 

in accordance with any invention, I obtain the 
2bove objects by providing a member or second 
(evaporator in 2, downward path of flow of the 
gas from the Saal Row temperature evagoratof, 
and conduct rearigerant liquid to the lette 
through the gecond evaporator, whereby, ca 
starting, the liquid reaches the additional evapoe 
33tor irst and creates & column of descendixg 
gas 2nd refrigera, a yapor which is heavie: aar 

a 33'25" gas, :3s creating a circulating 3oE'ce 
ire sigSired direction before he above Ashegao 

3.2ed ogosing force is developed. In its 206.6 
c:S, XS invertion resides in initially eyegbe 

22.5igg refrigerant into a desired descendixag co 
arraga of gas prior to evagoration of refrigeration 
into as ascendigag collaran of gas, to exert a 

is 33 opposed force for initiating gas circulation in 
She ciesired disection, 32nd aiso, preferably, cons 
:ausing the evaporation into the coinn og des 
scending gas, which follows the ascending col 
sixzan in the cirection of gas flow, to produce 
refrigeration at a rigier temperature then that 
produced by the evaporation of refrigerant into 
the column of ascending gas. The temperature 
difference is due to the difference in partial pres 
Sures of the refrigeraat in the two columns of 

My invention, together with the objects and 
advantages thereof, will be more fully under 
stood from consideration of the following de 
scription and the accompanying drawings form 
ing part of this specification, and of which: 

Fig. 1 shows schematically a refrigeration sys 
tem. embodying my invention; - 

Fig. 2 is a partial view of a system shown in 
Fig. 1 and illustrating a modification of any 
invention; 

Sig. 3 is a view similar to that of 3g. and 
illustrating a further anodification of Say Aven 
tion; 

Eig. 4 is a more or less schematic vievy of 8. 
refrigeration system comprising a gracification 
of that shown in Figs. and 3 &nd emicilying 
one form of my invention; and 

Sig. 5 is a partial view illustrating a Godiaca 
tion of ony invention embodied in 2 &ppesetts 
Eke hat in Fig. 4. 

shall point out the principle of gy invention 
in connection with the embodiment, 323strated in 
Eig. 2 of the drawings and therease direct sta 
tention to the variations encountered in age gev 
eral modifications instrated in Rigs. 2 arolagia 
S. Referring then to Eig. 3, he refrigerior 
systeria illustrated is generally of the 38t, 'e (3 & 
system disclosed in Fater, 1609,334 to WoR, 
Pat, et al., to which reference may 33 fined or 
a complete understanding of the Operation. & 
3riefly, however the refrigeration systeria ira 
cludes as essential parts & generator i0, a covar 
ceaser St, an evaporator 33, and 23 absorbes 
3. The generator Se is heated in aliy Sliable 
Ganner as, for instance, toy a gas Sier 6 so 
arranged that he targes $22ne projects rat) 
the lower end of a heating file 5 which extends 
vertically through the generato S3. The abso 
sorter 3 and condense Kay 32 cceed in 3 (hy 
desired Gaanner as, for instanc3, by air, tooth of 
these parta Raing shown proviced with Žeat &al 
(iiation fins for this gurpose. The 3:30:her 88 
and the generator are intercon Elected arolagh. 
a liquid-heat exchanger 83 for circ2ai02 tiere 
etween of absorption to aid, the 322d ciretria 
tion being caused by thermosiphonie action is 
a thermosiphon conduit having its lower end 
gorgned as a coil 8 around the owes' eEnd of the 
heating flue S and in thermal (exch32nge relia's 
tion therewith. The evaporator. 2 2.Éd the ab 
sorber 8 are interconnected through a gas eat 
exchanger 9 for circulation of gas Eleebetween 
as hereinafter described. The condenser d is 
connected to receive vapor from the generator 
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and deliver liquid to the evaporator 2 in a 55. 
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manner hereinafter described. The system is 
charged, for instancé, through a charging plug, 
not shown, On the absorber f, with a suitable 
solution of refrigerant fluid in an absorption 

5 liquid, such as a water solution of ammonia, and 
an inert pressure equalizing gas, such as hydro 
gen. The hydrogen is admitted into the system 
at a pressure corresponding to the condensing 
pressure of ammonia at a predetermined tem 

10 perature which is preferably a high room tem 
perature in the case of air cooling. 
In operation, ammonia vapor is expelled from 

solution in the generator O by heating and flows 
through conduit 20 into the condenser f. In 

ls the latter, the ammonia is condensed to liquid 
which drains from the condenser into a col 

From the lower part of the lecting vessel 2. 
vessel 2 f, the liquid ammonia flows through a 
conduit 22 to the upper part of the evaporator 

20 2. The conduit 22 is formed as a liquid trap 
comprising a downward loop and extends through 
the gas heat exchanger f) and upwardly with 
in the evaporator 2 for precooling of the am 
monia from the condenser temperature down 

25 wardly toward the evaporator temperature, as 
well known in the art. 

In the evaporator f2, anmonia evaporates and 
diffuses into the hydrogen which enters the lower 
part of the evaporator through conduit 23. The 

80 resulting gas mixture or "strong gas' flows from 
the upper part of the evaporator 2 through a 
conduit 24, a receiver 2, a conduit 2S, the outer 
space 2 of the gas heat exchanger 9, and con 
Iduit 28 to the lower part of the absorber 3. Ab 

35 sorption solution from which ammonia has 
been expelled by heating in the generator O may 
be referred to as "weak' solution, and flows from 
the lower part of the generator through con 
duit 29, the liquid heat exchanger 6 and conduit 

40 30 into the upper part of the absorber 8. In 
the absorber, ammonda is dissolved out of the 
strong gas into the weak. solution. The result 
ing "weak gas' flows from the upper part of the 
absorber 3 through conduit S, the inner pas 

45 sages 2 of the gas heat exchanger 8, and con 
duit 23 back to the lower part of the evaporator 
2, thus completing the gas circuit. Enriched 

absorption solution flows from the lower part of 
the absorber 3 through a conduit 33, the liquid 

50 heat exchanger 6, and the thermosiphon ele 
ment 7 into the upper part of the generator f2, 
thus completing the absorption liquid circuit. 
The above described circulation of gas between 

the absorber 3 and evaporator 2 takes place 
55 after the system has been in operation for an ap 

preciable length of time and is caused principally 
by the action in the absorber 3 which creates a 
rising column of gas flowing from the absorber 
to the evaporator which is lighter than the de 

to scending column of gas flowing from the evap 
orator to the absorber. However, at starting, 
evaporation of ammonia into the hydrogen in the 
evaporator 12 creates a partial column of strong 
gas which is heavier than the hydrogen or weak 

5 gas. and tends to oppose or at least make uncer 
tain the desired upward flow of gas in the evap 
orator. I therefore provide the above-mentioned 
receiver 25 in the path of flow of gas from the 
upper part of the evaporator to the lower part 

to of the absorber and provide a conduit 34, con 
necting the receiver 25 with the vessel 2 so that 
the lower part of the receiver 25 receives liquid 
ammonia. The upper end of conduit 26 opens 
into the receiver 25 above the liquid level therein 

is which is determined by the overflow level at the 

upper end of conduit 22 in the evaporator 2, I 
preferably arrange the connecting points of con 
duit 4 with the vessel 2 and receiver 25 with 
respect to the upper end of the conduit 22 in the 
evaporator 2 so that, at starting, liquid am - 5 
monia from the condenser f flows from the ves 
sel 2f through conduit 34 into the receiver 25 
just prior to overflow of liquid ammonia from 
the upper end of conduit 22 in the evaporator 
f2. With this arrangement, ammonia in the re- 10 
ceiver 25 evaporates into the hydrogen in the 
upper part of this receiver, forming a heavier 
gas mixture which descends through conduit 26 
toward the absorber and starts the circulation 
of gas in the desired direction prior to or co- 15 
incidentally with formation of the above 
mentioned heavier gas column in the evaporator 
2 which is created upon evaporation of the am 
monia into the hydrogen. In effect, a column 
of strong gas is created in conduit 26 which at S0 
least balances the column of gas in the evap 
orator f2 whereby the gas circulation is created 
in the desired direction by the action in the 
absorber 3. In operation, the column of gas 
in conduit 26 is heavier than the column of gas g5 
in the evaporator f2 for the reason that ammonia 
in the receiver 25 may be caused to evaporate 
into the strong gas flowing from the top of the 
evaporator through conduit 24 into the receiver 
25 at a higher temperature than the evapora- 30 
tion of annonia, into the weak gas in the evap 
orator 2. Receiver 25 may therefore be referred 
to as a second evaporator or a high tempera 
ture evaporator. The cooling effect of the liquid 
in the receiver 25 and the gas in conduit 26 may 85 
advantageously be used for cooling the air in a 
refrigerator by locating these elements, along 
with the low temperature evaporator 2, in a re 
frigerator storage compartment 35. 

Referring now to Fig. 2 of the drawings, there 60 
is shown only the evaporator 2 and one end of 
the gas heat exchanger 8 of a refrigeration sys 
tem similar to that previously described in con 
nection with Fig. 1 except as follows: in this 
modification of my invention, I provide a conduit as 
6 connected from the upper part of the evap 

Orator 2 to the outer passage 2 of the gas heat 
exchanger 9. A receiver 37 is provided with an 
Overflow conduit 8 into the evaporator f2 and 
is connected to receive liquid ammonia from the ge 
condenser, not shown, through conduit 39. From 
Within the upper part of the vessel 37 and above 
the liquid level therein as determined by said 
overflow of conduit 38, I provide a conduit 40 
having its other end connected to said conduit 36. 55 
The upper part of the receiver 37 is in per 
manently open gas communication with the up 
per part of the evaporator 2-through the over 
flow conduit 8, which latter is arranged so that 
it is never completely filled with liquid, as shown. 60 
If the overflow conduit 8 is otherwise arranged 
so that it may be filled with liquid, an equaliz 
ing conduit should be provided from the upper 
part of the receiver 37 to the gas circuit. 

In operation, liquid ammonia, which enters 65 
the receiver 37 from the condenser through con 
duit 39, evaporates and diffuses into the hydro 
gen in the upper part of receiver 37, forming 
a heavier gas mixture which descends through 
conduit 40 into conduit, 36 and thereby creating to 
a column of heavier strong gas in the circuit 
between the evaporator and absorber as previ 
ously described in connection with Fig. 1 to 
cause circulation in the desired direction, name 
ly upwardly in the evaporator f2. In this modi- 75 
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fication also, since the gas in the upper part During operation of the system, the higher tem 
of the receiver or auxiliary evaporation vessel 
37 flows from the upper part of the evaporator 
2, the gas flowing through conduit, 40 into 
the conduit 36 is heavier than the gas in the 
evaporator 2. 

In Fig. 3 of the drawings is shown a re 
frigeration system similar to that previously de 
scribed in connection with Fig. 1, with the excep 
tion that the receiver or evaporation. vessel 25 
and the conduit 26 described in connection with 
Fig. 1 are replaced by an evaporator. 42 some 

tor 42. 

20 

25 

35 

40 

45 

what similar to the evaporator 2, and different 
means is provided for supplying liquid refriger 
ant to the second or high temperature evapora 

Ilike parts in Figs. 1 and 3 are indi 
cated by like reference numerals. 
The evaporator 42 is connected at its upper 

portion by a conduit 43 to the upper part of 
the evaporator 2, and the lower part of the 
evaporator 42 is connected to the outer passage 
27 of the gas heat exchanger 9 by a conduit 
44. Both of the evaporators 2 and 42 are lo 
cated within the insulated storage compart 
ment 35, and the evaporator 42 may be pro 
vided with heat radiation fins, not shown for 
cooling the air in the compartment 35 while 
the evaporator 2 may be provided, as well 
known in the art, with a recessed casting or 
other means for receiving trays containing wa 
ter or other substance to be frozen. It will be 
understood that the evaporator 2 illustrated in 
Figs. , 2 and 3 and the evaporator 42 illustrated 
in Fig. 3 need not be of the type illustrated but 
may be of any suitable type such as the coil 
type evaporator illustrated in Fig. 4. 
From the upper part of the generator 0, wa- . 

por flows through a conduit 45 to a condenser 
46. In the latter, the refrigerant vapor is con 
densed to liquid which flows through a conduit 
47 to a collecting vessel 48. The latter is con 
nected by a conduit 49 to a rectifier jacket 50 
around the vapor conduit 45 so that the rectifier 
jacket 50 contains liquid refrigerant to the same 
level as that in the collecting vessel 48. The 
liquid level in the? collecting vessel 48 is deter. 

. 50 

55 

60 

65 

70 

mined by the overflow conduit 22 which extends 
through the gas heat exchanger 19 into the up 
per part of the evaporator 2 as previously, de 
Scribed in connection with Fig. 1. The upper 
part of the collecting vessel 48 is connected to 
the upper part of the evaporator 42 by a con 
duit 5. The conduit 5 is provided with heat 
radiation fins 52 or any other suitable cooling 
means, forming a condenser. A conduit 53 is 
connected at one end to the conduit 49, and at 
the other. end to the conduit 52, and extends 
in thermal conductive relation with the rectifier 
jacket 50, as shown. Liquid refrigerant also 
stands in conduit 53 to the same level as that 
in the collecting vessel 48 and the rectifier 
jacket 50. Due to said thermal association with 
the rectifier jacket 50, refrigerant vapor is 
formed in conduit 53 and flows into conduit 5t 
in which the vapor is condensed to liquid. This 
Supply of vapor could also be obtained by con 
necting conduit 53 to the upper part of the . 
rectifier jacket 50 instead of to the conduit 49. 
Liquid refrigerant formed by condensation in 
conduit. 5 flows into the evaporator 42 where it 
evaporates and diffuses into the hydrogen or 
other inert gas, forming a heavier column of 

5 

gas in the path of flow from the evaporator 2 
to the absorber 3, thereby instigating or main 
taining gas circulation in the desired direction. 

perature of the evaporator 42 depends upon the 
partial pressure of refrigerant in he gas which 
flows from the upper part of the evaporator 12 
through conduit 43 into the upper part of the 
evaporator 42. 

Referring now to Fig. 4 of the drawings, the 
refrigeration system illustrated is similar to that 
disclosed in an application Serial No. 673,815 of 
Albert R. Thomas, to which reference may be 
had for a complete description of construction 
and operation. Briefly, however, the generator 
54 is of a so-called horizontal type comprising 
a horizonal vessel 55 divided by a partition into 
a strong liquid chamber 56 and a weak liquid 
chamber 5. The lower end of a standpipe 58 
communicates with the weak liquid chamber 57 

10 

15, 

and a thermosiphon conduit 59 extends from 
within the strong liquid chamber 56 into the 
upper part of the standpipe 58. 20 
In this system, the absorber 60 is cooled by a 

Secondary vaporization-condensation element 
including a cooling coil 6 arranged in thermal 
conductive relation. around the absorber and 
connected by conduits 62 and 63 to an air-cooled 
condenser 64. This absorber, cooling element is 
charged with a suitable refrigerant such as 
methyl chloride which vaporizes in the coil 6 
and condenses in the condenser 64. 
The evaporator 65 is of the coil type compris 

ing a lower section 66 suitably arranged for 
freezing water or the like in so-called ice trays, 
and an upper section 67 having an extensive 
heat transfer surface for cooling the air in the 
thermally insulated storage compartment 68. 
This system may be charged similarly to that 

described in connection with Fig. 1 by sealing 
in a water Solution of ammonia and hydrogen 

25 

3) 

at a pressure corresponding to the condensing . 
pressure of ammonia at a high room tempera 
ture. Weak solution flows from the generator 54 
through conduit 69, the liquid heat exchanger 

40 

T0, and conduit 7 to the upper part of the ab 
Sorber 60, and enriched solution flows from the 
lower part of the absorber 60 through conduit 
2, the liquid heat exchanger 70, conduit 73, the 

lower part of an analyzer vessel 74, conduit TS, the 
strong liquid chamber 56, and the thermosiphon 
element 59 into the upper end of the stand 
pipe 58. 

Rich gas flows from the upper part 67 of the 
evaporator or through conduit 76, chamber 77 in 
the upper end of a gas heat exchanger T8, the 
inner passage 79 of the gas heat exchanger, and 
conduit 80 to the lower part of the absorber 
60. Weak gas flows from the upper part of the 
absorber 60 through conduit 8 , the outer pas 
Sage 82 of the gas heat exchanger 78 and con 
duit 83 to the lower part 66 of the evaporator. 
A drain for unevaporated liquid is provided by 
conduit 84 connected from the lower part of 

50 

55 

60 
the evaporator to the inner passage 79 of the 
gas heat exchanger. 
Vapor flows from the upper part of the gen 

erator standpipe 58 through a conduit 85 into 
the lower part of the analyzer vessel 74 where 
it bubbles upwardly through strong solution 
flowing from the absorber to the generator as 
previously described. From the upper end of the 
analyzer vessel 4, the vapor flows through a con 
duit 86 to the upper end of an air-cooled coil 
type condenser 87. Liquid ammonia formed in 
the condenser 87 flows into a collecting vessel 
88. The latter is vented to the gas circuit for 
pressure equalization or return of trapped hy 

70 

75 
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drogen by a conduit 8 connected from the 
upper part of the receiver 8 to the absorber 60. 
A so-called pressure vessel 90 is connected in 
the vent conduit 89 for storage of varying 
quantities of hydrogen depending upon the pres 
sure in the system, as known in the art. 
In accordance with my invention, the inner 

conduit 9 of the gas heat exchanger 78, which , 
separates the inner passage 79 and Outer pas 
sage 82, is extended upwardly into the chamber 
TT at the upper end of the gas heat exchanger. 
The lower part of the collecting vessel 88 is con 
nected to the lower part of the chamber 77 by 
a conduit 92 and the lower part of the chamber 
T is connected by an overflow conduit 93 to 
the upper part 67 of the evaporator 65. Thus, 
liquid ammonis from the condenser 87 stands 
in the vessel 88 and the chamber TT to a level 
determined by the overflow point of conduit 93 
into the evaporator. In chamber 7, ammonia 
evaporates into the hydrogen, forming a heavier 
gas mixture which descends through the inner 
passage 79 of the gas heat exchanger 78 to in 
stigate or maintain the gas circulation between 
the evaporator 65 and absorber 60 in the desired 
direction, namely, upwardly through the evap 
orator 65. 
In the modification illustrated in Fig. 5, I 

provide a receiver 94 corresponding to the re 
ceiver 37 illustrated in Fig. 2. The receiver 94 
is connected to receive liquid ammonia from the 
condenser or a collecting vessel through Con 
duit 95 and is provided with an overflow connec 
tion to the upper part 6 of the evaporator 
65 which is the same as that described in Con-. 
nection with Fig. 4. The upper part of the 
receiver S4 is connected between the upper part 
6 of the evaporator and the chamber 77 of the 

0. 

70 
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gas heat exchanger 78 by conduits 97 end 98. 
From the upper part of the receiver 94, a de 
scending conduit 99 is connected to the inner 
passage 79 of the gas heat exchanger. The re 
ceiver 94 and the conduit 99 are located within 
the storage chamber 68 of the refrigerator to 
gether with the evaporator 65, and the conduit 
99 is preferably provided with heat transfer fins 

. 
In operation, liquid refrigerant in receiver 94 

evaporates into the hydrogen, forming a heavier 
gas mixture which descends through conduit 

into the inner passage 79 of the gas heat ex 
changer 78, thus instigating or maintaining gas 
circulation in the desired direction, namely, up 
wardly through the evaporator 65. The receiver. 
94 and conduit 99 serve in addition to the upper 
portion 67 of the evaporator B5 to cool the air 
in the storage compartment 68. If desired, the 
upper portion 6 of the evaporator may be 
omitted and the upper end of the lower evapo 
rator section 6 connected directly to the upper 
part of the receiver 94. w 
Various other changes and modifications will 

be readily apparent to one skilled in the art, 
wherefore my invention is not limited to that 
which is shown in the drawings or described 
in the specification but only as indicated in the 
following claims. t 
What claim is: 
1. A method of refrigeration which includes 

expelling refrigerant vapor from solution in an 
absorbent, condensing the expelled vapor to 
liquid, conducting the liquid into contact with 
an inert gas at a first place to cause evapora 
tion of some of the liquid, utilizing the difference 

2,059,877 
and the purer inert gas to initiate circulation 
of the inert gas, subsequently conducting the 
liquid into further contact and counterflow with 
the circulating gas at a second place in which 
said gas flows upwardly toward said first place, 
and absorbing the refrigerant vapor out of the 
inert gas into the absorbent from which it was 
previously expelled arid at a place in an upr 
ward path of flow. of the circulating gas. 

2. A method of refrigeration which includes 
expelling refrigerant vapor from solution in an 
absorbent, condensing the expelled vapor to 
liquid, conducting the liquid into contact with 
inert gas in a first evaporator to cause evapora 
tion of some of the liquid, utilizing the differ 
ence in specific gravities of the resulting gas 
mixture and the purer inert gas to initiate cir 
culation of the inert gas, subsequently conduct 
ing the liquid into further contact and counter 
flow with the circulating gas in a second evapo 
rator through which said gas fows upwardly 
toward said first evaporator, and absorbing the 
refrigerant vapor out of the inert gas into said 
absorbent in an absorber through which gas 
flows upwardly toward said second evaporator. 

3. A method of refrigeration which includes 
distilling refrigerant fluid from solution in a 
liquid absorbent, circulating inert gas between a 
place of evaporation and a place of absorption, 
each of said places being in a rising path of 
flow of said gas, circulating. liquid absorbent 
downwardly through Said place of abSOrption, 
and conducting distilled refrigerant liquid into 
the presence of said inert gas first in a de 
scending path of flow of said gas and then 
downwardly in said place of evaporation. 

4. A method of refrigeration which includes 
distilling refrigerant fluid from Solution in a 
liquid absorbent, circulating inert gas between an 
evaporator and an absorber, each being in a 
rising path of flow of said gas, flowing liquid 
absorbent downwardly through said absorber, 
and conducting distilled refrigerant liquid first 
into a second evaporator in a descending path 
of flow of said gas and then into said first evap 
Orator. 

5. A method of refrigeration which includes 
circulating inert gas between an evaporator and 
an absorber, each being in a rising path of flow 
of said gas, conducting refrigerant liquid first 
into a second evaporator in a descending path of 
flow of said gas and then into said first evap 
orator, and flowing liquid absorbent through 
Said abSOrber. 

6. Refrigeration apparatus including a cool 
ing element comprising a first member adapted 
for upward flow of gas and downward flow of 
liquid therethrough and a second member 
adapted for downward flow of gas and communi 
cating at its upper end with the upper end of 
said first member, an absorber interconnected 
with said cooling element for circulation of inert 
gas therebetween, a generator interconnected 
With said absorber for circulation of absorption 
liquid therebetween, a condenser connected to 
receive refrigerant vapor expelled from solution 
in the absorption liquid in said generator, a re 
ceiver for liquid in open communication with the 
second member of said cooling element, an 
overflow connection for liquid from said receiver 
to the upper part of the first member of said 
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cooling element and a conduit for liquid from 
said condenser to saidi receiver. 

7. In a refrigerator, a thermally insulated 
in specific gravities of the resulting gas mixture storage compartment, a cooling element in said 75 
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2,059,877 
compartment comprising a pipe coll adapted for 
upward flow of gas and downward flow of 
liquid therethrough, a second cooling element in 
said compartment comprising a descending con 
duit for gas and communicating at its upper end 
with the upper end of said pipe coil, an absorber 
interconnected with said cooling elements for 
circulation of inert gas therethrough in series, 
a generator interconnected with said absorber 

10 for circulation of absorption liquid therebetween, 
& Condenser connected to receive refrigerant va 
por expelled from solution in the absorption liq 
lid in Said generator, a receiver for liquid in 
Open communication with said second cooling . 

15 element, an overflow connection for liquid from 
said receiver to the upper part of said first cool 
ing element, and a conduit for liquid from said 
condenser to said receiver. s 

8. In a refrigerator, a thermally insulated 
20 storage compartment, a cooling element in said 

compartment adapted for upward flow of gas 
and downward flow of liquid therethrough, a 
second cooling element in said compartment 
adapted for downward flow of gas and communi 

25 cating at its upper end with the upper end of 
said first cooling element, an absorber intercon 
nected with said cooling elements for circulation 
of inert gas therethrough in series, a generator 
interconnected with said absorber for circulation 

30 of absorption liquid therebetween, a condenser 
Connected to receive refrigerant vapor expelled 
from Solution in the absorption liquid in said: 
generator, a receiver for liquid in open com 
munication with said second cooling, element, an 

35 overflow connection for liquid from said receiver 
to the upper part of said first cooling element, 
and a conduit for liquid from said condenser to 
Said receiver. . 

9. In a refrigerator, a thermally insulated 
40 storage compartment, a cooling element in said 

compartment comprising a pipe coil adapted for 
upward flow of gas and downward flow of liquid 
therethrough, a descending conduit for gas com 
municating at its upper end with the upper end 

45 of said pipe coil, an absorber interconnected 
with said cooling element and said descending 
conduit for circulation of inert gas therethrough 
in series, a generator interconnected with said 

coil of said cooling element, and a conduit for 
liquid from said condenser to said receiver. 

11. Refrigeration apparatus including a cool 
ing element adapted for upward flow of gas and 
downward flow of liquid therethrough, a mem 
ber adapted for downward flow of gas and com 
municating at its upper end with the upper end 
of Said cooling element, an absorber intercon 
nected with said cooling element and said mem 
ber for circulation of inert gas therethrough in 
Series, a generator interconnected with said ab 
sorber for circulation of absorption liquid there 
between, a condenser connected to receive re 
frigerant vapor expelled from Solution in the 
absorption liquid in Said generator, a receiver for 
liquid in Open communication with said member, 
an Overflow connection for liquid from said re 

and a conduit for liquid from said condenser to 
said receiver. 12. In an absorption refrigeration system, a 
plurality of evaporators and an absorber inter 
Connected for circulation of gas therethrough in 
series, one of said evaporators providing a rising 
path of flow for said gas and another of said 
evaporators providing a descending path of flow 
for said gas, means for supplying refrigerant 
liquid to said second evaporator, and means for 
conducting liquid from said second evaporator to 
Said first evaporator. 

13. In an absorption refrigeration system, an 
evaporator and an absorber interconnected for 
circulation of gas therebetween and upwardly 
through each, a member forming a descending 
path for flow of gas from said evaporator, and 
means including said member for conducting 
liquid refrigerant to said evaporator, the liquid 
being brought into contact with gas in said 
member. 

14. In an absorption refrigeration system, an 
evaporator and an absorber interconnected for 
circulation of gas therebetween and upwardly 
through each, a member forming a descending 
path in the flow of gas from said evaporator, and 
means for initially supplying liquid refrigerant 
to said member prior to entrance of liquid refrig 
erant into said evaporator. 

15. An absorption refrigeration system includ 
absorber for circulation of absorption liquid ing an evaporator and an absorber interconnected 

refrigerant vapor expelled from solution in the 
absorption liquid in said generator, a receiver for 
liquid in open communication with said descend 
ing conduit, an overflow connection for liquid 

55 from said receiver to the upper part of said 
cooling element, and a conduit for liquid from 
said condenser to said receiver. 

10. In a refrigerator, as thermally insulated . 
storage compartment, a cooling element in said 

00 compartment comprising a pipe coil adapted for 
upward flow of gas and downward flow of liquid 
therethrough and a descending conduit for gas 
communicating at its upper end with the -upper 
end of said pipe coil, an absorber interconnected 
with said cooling element for circulation of in 
ert gas therebetween, a generator interconnected 
with said absorber for circulation of absorption 
liquid therebetween, a condenser connected to re 

O ceive refrigerant vapor expelled from solution 
in the absorption liquid in said generator,\a re 
ceiver for liquid in open communication with the 
upper end of the descending conduit of said cool 
ing element, an overflow connection for liquid from said receiver to the upper part of the pipe 

for circulation of gas therebetween and upwardly 
through each, and means for conducting liquid 
refrigerant to Said evaporator in contact with 
said gas in a downward path of flow of the latter 
from said evaporator. 

16. In an absorption refrigeration system, a 
cooling element and an absorber interconnected . 
for circulation of gas therebetween, said cooling 
element providing, alternate up and down paths 
of flow for said gas in series, and means for 
conducting liquid refrigerant into the presence of 
gas in said cooling element, first in one of said 
down paths and then in a preceding up path. 

17. In a method of refrigeration which includes 
the steps of evaporating and diffusing liquid re 
frigerant into an auxiliary inert gas, absorbing 
refrigerant vapor Out of the inert, gas, and utiliz 
ing the difference in specific gravity of the gas 
mixture to initiate and maintain circulation of 
the inert gas, that improvement which consists 
in bringing the liquid into contact with the gas at 
a place in an upward path of flow of the gas, and 
conducting the liquid to said place in a path 
which brings it first into contact with the gas in 
a downward path of flow thereof. 

18. In a method of refrigeration which includes 
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6 
the steps of evaporating and diffusing liquid rea 
frigerant into inert gas, absorbing refrigerant 
vapor out of the gas and utilizing the difference 
in specific gravity of the mixture to cause circul 
lation of the gas, that improvement which con 
sists in conducting liquid refrigerant into con 
tact with the gas at several places so that it ar 
rives at one place prior in time to reaching a sec 
Ond place, said places being arranged so that 
circulation of the gas with upward flow at said 
second place is initiated and maintained by evap 
Oration of liquid at said first place. 

19. In a method of refrigeration which in 
cludes the steps of evaporating and diffusing re 

a,050,877 
frigerant liquid fnto finert gas and absorbing re 
frigerant vapor Out of the gas at several places 
of evaporation and absorption, that improvement 
which consists in utilizing difference in specific 
gravity of the mixture to cause circulation of the 
gas with the same vertical direction of flow in 
said places of evaporation and absorption, and 
conducting liquid refrigerant to said place or 
places of evaporation in such a manner that it 
first reaches a further place of evaporation in 
contact with the gas where the gas flow is in a 
vertical direction opposite to that in said place or 
places of absorption, 
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