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

‘evaporation and diffusion of refrigerant fluid -

.into an auxiliary inert gas. -

B In refrigerating systems of this type, it is ad-
vantageous 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

10 evaporator or cooling element. When the re-
frigerant used is of greater specific gravity than
the inert gas and differences in specific gravity
azre utilized to cause the gas flow, the column of
798 in the evaporator tends to exert a downward

1% force, which, in the case of the desired upward
flow in the evaporator, opposes the gas circula-
sign.  The effect of this opposite force is great-
est ot starting end renders the direction of gas

. flow at that time uncertain..

It is an object of my invention to provide &
réfrigeration system of this type .in which the
gas flow is initiated In the desired direction and
thereafter aided in the same direction. Another
objeet is to provide such & system operable to

ap Produce cooling simultaneously at & piurality
of temperatures and iherefore advantageous for
vefrigerators requiring both a freezing {empera-
ture and a higher food preserving temperafure.

In accordance with my invention, I obtain the

_op obove objects by providing a member or second
avaporator in  downward path of fow of the
gos from the usiial low temperature evaporator,
and conduct refrigersnt lquid %o the Iatter
inrough the second cvaporator, whereby, om

g starting, the Houid reaches the sdditional evaps-

yotor frst and creates o column of -descending

o2 end refrigerant vapor which is heavier than

rer go8, thus creating a circulating force

i red direction before the above men-

edl oppesing force is developed. . In its broad
sets, my Invention resides in initielly evapo-
rating refrigerant into a desired descending col-
umn of gag prior to evaporation of refrigeration
into en ascending colomn of gas, to exert an

45 unopposed force for iniliating gas eirculation in
she desired direction, and aiso, preferzbly, con-
iinuing the evaporation into the column of de-
scending gss, which follows the ascending col-
umn in the direction of gas, fiow, to produee

50 refrigerstion ai o higher temperature then thab

produced by the evaporation of Yefrigerant into

the column of ascending gas. The temperature

difference is due to the difference in partial pres- .

sures of the refrigerant in the two columns of
55 ges. . . i ’ ’ .

N

My invention, together with the objects and

" advantages thereof, will be more fully under-

stood from consideration of the following de-

- geription and the accompanying drawings form-~

ing part of this specification, and of which: 8

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

TFig: 2 is a partial view of a system shown in
Fig. 1 and illustrating a modification of my
invention; . , - 19

Fg. 2is a view similar to that of Fig. 1 and
fllustrating a further modification of my inven-
tion; ’ R )

TMg. 4 is a ‘more orless schematic view of a
refrigeration system comprising a modification 18
of that shown in Figs. 1 and 3 and cmbodying
oné form of my invention; and - -

Tig. 5 is a partial view illusirating o modidlca-
tion of my inventioh embodied in an apparatus
ke that in Fig. 4. ’ o

I shaii point out the principle of my invention .
in cohnection with the embodiment iHustrated in
Mg, 1 of the drawings and thereafier direct ab-
tention to the variations encountered in the sev-
eral modifications illustrated in Figs. 3 through g
5. Referring then to Fig. 1, the refrigeration
gystem llustrated is generaly of the nature of o
gystem disclosed in Patent 1,609,234 o Von
Plat, et al, to which reference mey ke had for
o complete understanding of the operailon. ¢p
Briefly, however the refrigerstion sysiem in-
cludes as essential parts & generator i9, o con-
denser ii, an evaporator {2, and an absorber
9. The generator 18 is heated in any suliable
manner as, for instance, by & gas burner 14 2o g3
arranged thet the burner fame projects into
the lower end of & heating Aue {8 which extends
vertieally through the gemerater 8. The ab-
sorber 18 and condenser {1 may be cooled in any
desired oanner as, for instence, by air, oot of 48

. thege parts being shown provided with hest ra-

diption fins for this purposs. The cksorber 83

‘and the generator §9 are interconnected through

a loquid-heat exchanger {8 for circulation {here-
between of absorption lguid, the Lguid cireuda- 45
tion- being caused by thermosiphonie action in
& thermosiphon conduit 17 having its lower end
formed a8 a coil 18 around the lower end of the
heating flue I§ and in thermal exchange rela-
tion therewith. The evaporator (2 and the ab- 5§
gorber {8 are interconnected through = gas heat
exchanger !9 for circulation of gas therebetween
as hereinafter described. The condenser {1 is
connected to receive vapor from the generator i@

_and deliver lquid to the evaporater {2 In & 88
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charged, for instancd, through & charging plug,
not shown, on the absorber 13, with a suitable
solution of refrigerant fluid in an absorption
lquid, 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 & predetermined tem-

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 10 by heating and flows
through conduit 20 into the condenser ti. In
the latter, the ammonia is condensed to liquid

which drains from the condenser into a col-
From the lower part of the
vessel 21, the liquid ammonia flows through a

lecting vessel 2i.

conduit 22 to the upper part of the evaporator
12. The conduit 22 is formed as a liquid trap
comprising a downward loop and extends through

the gas heat exchanger 9 and upwardly with-,

in the evaporator 12 for precooling of the am-

monia from the condenser temperature down- .

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

In the evaporator 12, ammonis evaporates and
diffuses into the hydrogen whick-enters the lower
part of the evaporator through conduit 23. ‘The
resulting gas mixture or “strong gas” ficws from
the upper part of the evaporator {2 through a
conduit 24, a receiver 28, a conduit 2§, the outer
space 27 of the gas heat exchanger {9, and con~
'duit 28 to the lower part of the absorber 18. Ab-
sorption solution from which ammonia has
been expelled by heating in the generator 10 may
be referred to as “weak” solution, and fiows from
the lower part of the generator through con-
duit 29, the liquid heat exchanger 16 and conduit
30 into the upper part of the absorber 13. In
the absorber, ammonia 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 3!, the inner pas-

sages 32 of the gas heat exchanger 18, and con-
duit 23 back to the lower part of the evapqrator

© 12, thus completing the gas circuit. Enriched

&0

absorption solution flows from the lower part of
the absorber {3 through a conduit 33, the liquid
heat exchanger (6, and the thermosiphon ele-
ment {7 into the upper part of the generator 2,
thus completing the absorption liquid circuit.

The above ‘described circulation of gas between'

_ the absorber {3 and evaporator (2 takes place

55

65

70
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after the system has been in operation for an ap-
preciable length of time and is caused principally
by the action in the absorber 13 which creates a
rising column of gas flowing: from the absorber
to the evaporator which is lighter than the de-
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

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
of the absorber and provide a conduit 34, con-
necting the recelver 28 with the vessel 2{ so that
the lower pert of the receiver 28 receives Hquid
ammornia. The upper end of conduit 26 opens
into the receiver 26 above the liquid level therein
which is determined by the overflow level at the

_ ‘ . 8,059,877
manner hereinafter described. The system is

upper ‘end of conduit 22 in the evaporator 12, I
preferably arrange the connecting points of con-
duit 3¢ with the vessel 2f and receiver 25 with
respect to the upper end of the conduit 22 in the
evaporator 12 so that, at starting, liquid am-
monia from the condenser {1 flows from the ves-
sel 21 through conduit 34 into the receiver 25

" Just prior to overflow of liquid ammonia from

the upper end of conduit 22 in the evaporator
i2. With this arrangement, ammonis in the re-
ceiver 28 evaporates into the hydrogen in the

10

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-
incidentally with formation of the above-
mentioned heavier gas column in the evaporator
12 which is created upon evaporation of the am-
monia into the hydrogen. 1In effect, & column
of strong gas is created in conduit 26 which at
least balances the column of gas in the evap-
orator 12 whereby the gas circulation is created
in the desired direction by the action in the
absorber 3. In .operafion, the column of gas
in conduit 26 is heavier than the column of gas
in the evaporator {2 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-
tion of ammonia into the weak gas in the evap-
orator 12. Receiver 25 may therefore be referred
to as a second evaporator or & high tempera-
ture evaporator. The cooling effect of the liquid
in the receiver 25 and the gas in conduit 26 may
advantageously be used for cooling the air in ¢
réfrigerator by locating these elements, along

- with the low temperature evaporator 12, in a re-

frigerator storage compartment 35.

Referring now to Fig. 2 of the drawlngs, there
is shown only the evaporator 12 and one end of
the gas heat exchanger 19 of & 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

38 connected from the upper part of the evap-
orator 12 to the outer passage 27 of the gas hesat
exchanger {8. A receiver 21 is provided with an
overflow conduit 38 into the evaporator (2 and
is connected to receive liquid ammoniza from the
condenser, not shown, through conduit 39. From
within the upper part of the vessel 87 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 3.

The upper part of the recelver 37 iz in per-
manently open gas communication with the up-
per part of the evaporator {2-through the over-
flow conduit 38, which latter is arranged so that
it is never completely filled with liquid, as ghown.
If the overflow conduit 38 is otherwise arranged
so that it may be filled with Hquid, 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
the recejver 87 from the condenser through con-
duit 39, evaporates and diffuses into the hydro-
gen in the upper part of receiver 81, forming

16

a0

85

40

62

&5

65

& heavier gas mixture which descends through

conduit 40 into conduit 3¢ and thereby creating
& 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 deésired direction, name-
ly;upwardly in the evaporator (2. In this modi-

70

(]
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fcation also, since the gas in the upper part
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 12,

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 2§
and the conduit 26 described in connection with

- Fig. 1 are replaced by an evaporator- 42 some-

15

what similar to the evaporator 12, and different
means is provided for supplying liquid refriger-
ant to the second or high temperature evapora-

" tor #42. Like parts in Figs. 1 and 3 are indi-

20

25

35
40

45

cated by like reference numerals.

The evaporator 42 is connected at its upper
portion by a conduit 483 to the upper part of
the evaporator 12, and the lower part of the
evaporator 42 is connected to the outer passage
21 of the gas heat exchanger |9 by a conduit
44. Both of the evaporators 12 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 & Trecessed casting or

other means for receiving trays containing wa-
ter or other substance to be frozen. It will be
understood that the evaporator 12 illustrated in
Pigs. 1, 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 10, va- -

por flows through & conduit 45 to a condenser
46. In the latter, the refrigerant vapor is con-
densed to liquid which flows through a conduit
41 to

'nected%by.’ a conduit 49 to a rectifier jacket 50
around the vapor conduit 45 so that the rectifler
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-

- b0
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mined by the overflow conduit 22 which extends
through the gas heat exchanger '19 into the up-
per part of the evaporator 12 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 31 is provided with heat
radiation fins 52 or any other suitable cooling
means, forming a condenser. A conduit 63 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 coHecting vessel 48 and ithe rectifier
jacket 50. Due to said thermal association with
the rectifier jacket 50, refrigerant vapor is
formed in conduit 53 and flows into conduit 51

‘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.bi flows into the evaporator 42 where it

evaporates gnd diffuses into the hydrogen or

" other inert gas, forming a heavier - column of

(]

gas in the path of flow from the evaporator 12 -
to the absorber 13, thereby instigating or magin--

taining gas circulation in the desired direction.

collecting vessel 48. The latter is con--

During operation of the system, the higher tem- -
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,

3

_ 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 57. The lower end of a standpipe 88
communicates with the weak liguid chamber 857

10

16,

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 & -

secondary vaporization-condensation element
including a cooling coil 6/ arranged in thermal

conductive relation ' around the sabsorber and ,

connected by conduits 2. and 63 to an air-cooled
condenser 64. This absorber. cooling element is
charged with & suitable refrigerant such as
methyl chloride which vaporizes in the coil 8{
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-cadled ice trays,
and an upper section 67 having ansextensive
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’

30

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
10, and conduit 71 to the upper part of the ab--
sorber 60, and enriched solution flows from the

Jower part of the absorber 60 through conduit

12, the liquid heat exchanger 10, conduit 73, the
lower part of an analyzer vessel 74, conduit 18, the
strong liquid chamber 56, and the thermosiphon

element 59 into the upper end of the -stand-

pipe 586.

Rich gas flows from the upper part 67 of: the
evaporator or through conduit 18, chamber 17 in
the upper end of a gas heat exchanger 18, the
inner passage 19 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 8i, the outer pas-
sage 82 of the gas heat exchanger 18 and con-
duit 83 to the lower part 66 of the evaporator.

A drain for unevaporated liquid is provided by ‘gq

conduit 84 connected from the lower part of

the evaporator to the inner passage 719 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 14 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 14, the vapor ﬂows through a con-
duit 86 to the upper end of an air-cooled coil
type condenser 81. Liquid ammonia formed in
the condenser 87 flows into a collecting - ‘véssel
.88. 'The latter is vented to the gas circuit for

-pressure equalization or return of trapped hy-

i

70
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drogen by a conduit 88 connected from  the
upper part of the receiver 88 to the absorber 60.
A so-called pressure vessel 80 s connected in
the vent conduit 88 for storage of varying
quantities of hydrogen depénding upon the pres-
sure in the system, as known in the art.

In accordance with my invention, the inner

conduit 81 of the gas heat exchanger 18, which .

separates the inner passage 79 and outer pas-

sage 82, is extended upwardly into the chamber

17 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 17 by

& conduit 82 and the lower part of the chamber
1T is connected by an overflow conduit 93 to
the upper part €7 of the evaporator 65. Thus,
liquid ammonia from the condenser 81 stands
in the vessel 88 and the chamber 11 to a level
determined by the overflow point of conduit 93
into the evaporator. In chamber 11, ammonia
evaporates into the hydrogen, forming a heavier
gas mixture which descends through the inner
passage 19 of the gas heat exchanger 18 to in-
stigate or maintain the gas circulation between
the evaporator 65 and absorber 60 {h the desired
direction, namely, upwardly through the evap-
orator §5. .

In the modification illustrated in Pig. 5, I
provide a receiver 94 corresponding to the re-
ceiver 31 illustrated in Fig. 2. ‘The receiver 94
is connected to receive liquid ammonia from the
condenser or s collecting vessel through con-
duit §8 and is provided with an overflow connec-
tion 8¢ to the upper part 6T of the evaporator
88 which is the same as that described in con-.
nection with Fig. 4. The upper part of the
receiver 84 is connected between the upper part

. 67 of the evaporator and the chamber 17 of the

70

18

gas heat exchanger 78 by conduits 97 and 98.
From the upper part of the receiver 94, a de-
scending conduit 89 is connected to the inner
passage 19 of the gas heat exchanger. The re-
celver 94 and the conduit 99 are located within
the storage chamber 68 of the refrigerator to-
gether with the evaporator 85, and the conduit
88 is preferably provided with heat transfer fins
180,

In operation, liquid refrigerant in receiver 94
evaporates into the hydrogen, forming a heavier
gas mixture which descends through conduit
#9 into the inner passage 19 of the gas heat ex-
changer 78, thus instigating or maintaining gas
clrculation in the desired direction, namely, up-

wardly through the evaporator 68. The receiver .

84 and conduit 89 serve in addition to the upper

portion 87 of the evaporator 85 to cool the afr .

in the storage compartment 68. If desired, the
upper : portion 61 of the evaporator may be
omitted and the upper end of the lower evapo-
rator section 68 connected directly to the upper
part of the receiver 84. ’ :
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. ! ‘
What I 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 {nert gas at a first place to .cause evapora-
tion of some of the liquid, utilizing the difference

in specific gravities of the resulting gas mixture

2,059,877

and the purer inert gas to initigte circutauion
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 and at a place in an upe
ward path of flow of the circulating gas. .

2. A method of refrigeration which includes
expelling refrigerant vapor from solution in gn
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 flows upwardly
toward said first evaporator, and absorbing the
refrigerant vapor out of the inert gas into said
absorbent in an absorber through which ges
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 & place.of absorption,
each of sald places being in-a rising path of
flow of said gas, circulating liquid absorbent
downwardly through said pla"»ce of absorption,
and conducting distilled refrigerant lquid 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 lquid
absorbent downwardly through said absorber,
and conducting distilled refrigerant lquid first
into a second evaporator in a descending path
of flow of said gas and then into said first evap-
orator. . .

§. A 'method of refrigeration which includes
circulating inert gas between an evaporator and
an absorber, each being in g rising path of flow
of sald gas, conducting refrigerant liquid first
inte a secona® evaporator in a descending path of-
flow of sald 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 interconmected
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-

30

. 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 =aid
cooling element and a conduit for liguid from
said condenser to said receiver. , v
7. In a refrigerator, a thermally insulated

70

storage compartment, a cooling element in said 75
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compartment comprising a pipe coil 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 -

for circulation of gbsorption liquid therebetween,
“ g condenser connected to receive refrigerant va-
por expelled from solution in the absorption lig-
uid in. sald generator, & receiver for liquid in

10

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. .

8. In a refrigerator, a thermally insulated. .

20 storage compartment, a cooling element in sald
compartment adapted for upward flow of gas
and downward flow of liguid therethrough, a
second cooling element in said compartment
adapted for downward flow of gas and communi-
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
of absorption liquid therebetween, & condenser
connected to receive refrigerant vapor expelled
from solution in the absorption liquid in said.
generator, a receiver for liquid in open com-

25

36

. 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 & refrigerator, a thermally insulated
storage compartment, & 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

with said cooling element and said descending
conduit for circulation of inert gas therethrough
in series, a generator interconnected with said
absorber for circulation of absorption liquid
50 therebetween, s condenser connected to receive
_ 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
88 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, a- 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
65 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- .

70 celve refrigerant vapor expelled from solution
in the absorption liquid in said generator,'s re-
* cetver for liquid in open communication with the

of said pipe coil, an absorber interconnected

‘ber. for circulation of inert gas therethrough in

5

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

11. Refrigeration apparafus including & cool-
ing element adapted for upward flow of gas and
downward flow of liquid therethrough, & mem- 5
ber adapted for downward flow of gas and com-
municating at its upper end with the upper end-
of said cooling element, an absorber infercon-
nected with said cooling element and said mem-

10
series, a generator interconnected with said ab-
sorber for circulation of abscrption liquid there-
between, a condenser connecied 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-

15

" ceiver to the upper part of said cooling element, '

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 sald 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

20
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" liquid refrigerant to said evaporator, the liquid

peing 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

40

‘path in the flow of gas from said evaporator, and

means for initially Supplying liquid refrigerant 48

"to said member prior to entrance of liquid refrig-

erant into said evaporator. v
15. An absorption refrigeration system includ-
ing an evaporator and an absorber interconnected

for circulation of gas therebetween and upwardly 50 l

~ through each, and means for conducting liquid

refrigerant to said evaporator in contact with
said gas in @ 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 therebétween, said cooling

66

_element providing. alternate up and down paths
. of flow for said gas in series, and means for

upper end of the descending conduit of said cool-
" 'a downward path of flow thereof.

ing ‘element, an- overflow connection for liquid
g from said receiver to the upper part of the pipe

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
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18, In & method of refrigeration which includes 75
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the steps of evaporating. nnd diffusing liquid re-

frigerant into, inert gas, absorbing refrigerant

vapor out of the gas and utilizing the difference
in specific gravity of the mixture to cause circu-
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-

3,059,377

frigerant liquld info fnert gas and abeorbing 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 sald place or

places of absorption
WILHELM E8GEL.
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