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ration of Ohio

Application 'April 13, 1926, Serial No. 101,745

77 Claims,

In certam respects the present application'

relates back to my copending applicatlon Serial
No. 99,890, filed April 5, 1926.

This mventmn relates to heat transfer means

3 and methods, in certain phases to refrigerating

apparatus, and more particularly to an appa-
ratus of the contihuous absorption type'in which'

an auxiliary agent (sometimes called a neutral

or inert gas) is employed as an aid to the main

10 heat transfer agent (sometimes called the cool-

. ing agent or refrigerant) in carrying out the heat
transfer process.

It will be readily understood that, although m,

the following description the invention is con-

15 sidered largely from the viewpoint of refrigera- .

tion, many features herein presented are not
limited to this particular field. For simplicity
in description, however, the terms commonly used

in the refrigeration art, will be employed.
20 It is an object of the invention to devise a new
- method and a new apparatus which have cer-
fain advantages over known methods and appa-

ratus particularly in the circulation and disposi-.

tion of fluids. In one important phase of the
25 invention, it relates to the circulation of a solu-
tion of the refrigerant through the evaporation
-chamber or expeller of the apparatus.
Another object. of the invention is to provide

apparatus for allocating the fluids to the proper

30 parts of the system.

It is a further object of the invention to pro-
vide a novel method and a novel apparatus of
the type just mentioned and which uses an aux-
iliary agent which is. inert with respect to the

35 main refrigerant and the absorbent. By cir~
culating the auxiliary:agent through the evap-
orator and absorber ‘ih-a certain way, various
economies and advantages are obtained.

It is another object to devise means and meth-

40 od for producing refngeratlon substantially at
atmospheric pressure. 2

In accordance with a major phase of the in-
vention, I make use of a neutral gas into whlch
the absorbable medium or refrigerant evapora.tes

45 out of the absorptien liquid in the evaporator.
The refrigerant is thereafter reabsorbed by the
absorption liquid in another part of the appa-
ratus. It is even possible to operate the appa-
_ratus substantially at atmospheric pressure and

50 the vessels and pipes forming the various parts
‘need not be sealed from the atmosphere.

Further obijects, advantages and applications

 of different features of the invention to different
“kinds and combinations of apparatus will be ap-
'55 parent as the description proceeds. :

(€1 62—119.5) _
In the drawings afiixed to. this specification

and forming part thereof; several forms of appa-
ratus embodying ‘my invention are -illustrated
diagrammatically by way of example -In the
drawings,

- 60

Fig. 1 is a diagram of an absorption refngerat-’ .

ing apparatus according to the invention;

Fig. 2 is a showing of an actual apparatus op- i

“erating on the principles of the invention as dia-

grammatically illustrated in Fig. 1;

Fig. 3 is a vertical section, and

F1g 4 is a horizontal cross-sectional view of
an’ absorber adapted for use m apparatus em-
bodying the invention;

Figs. 5 and 6 are a plan view and cross-section,
respectively, of the coohng pipe formmg part of
the absorber;

Fig. 7 is a vertical sectlon of the eva.porator,
and

Figs. 8 and 9 are plan views of two of its. pa.rts,

" Fig. 10 is a vertical section of the gas rectifier;

Fig. 11 illustrates the shape of the disc parti-
tions;

PFig. 12is a longitudinal section of the c1rcu1a.-
tion nozzle;

Pig. 13 is a longitudinal vertical sectlon 01' a
reabsorptive device,

Fig. 14 being a cross-sectlon thereof on the line
A—B in Fig. 13; and
. Fig. 15 is a diagram of an a.bsorptlon apparatus
adapted for raising the temperature.

Referring first to Fig. 1, a continuous absorp-
tion refrigerating system is there shown as con-
sisting of an evaporator or expeller 1, an absorber
11, a boiler or expeller (sometimes also called gen-
erator) 15 and a second absorber or resorber 8,
as essential elements, these parts being connected
by various conduits as shown. The total pressure

is substantially the same throughout the system,

except for small differences due to liquid columns,

and may bé at or near atmospheric pressure in

the case where ammonia is used as the refriger-
ant, water as the absorbent and air as the inert
auxiliary agent. . In describing the invention, it

- will be assumed that these substances are used,

as they are preferred, but various other substances
may ‘be used as is apparent to those skllled in
the art.
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The air is confined to the eva.pora.tor 1, ab- -

sorber 11 and the conduits. 3 and 4 connecting
these vessdls for circulating the air betweern them.

A solution of ammonia in water is supplied fo
the evaporator or expeller 1 by the conduit 10

105

and refrigeration is produced in this chamber by .

the eva.poratmn of the ammonia out of the solu-

110
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tion therein into the air. The chamber 1 may
contain a coil of pipe 2 or the like, for bringing

a liquid to be cooled into proximity with the evap-
orating ammonis so that as the evaporation-takes

Dplace, heat may be transferred from the liquid
in the pipe 2 to the fluids in the evaporation

chamber 1.

To carry the ammonia gas out of the evaporator
1, the air is circulated between it and the absorb-
er 11. ' 'The air enters the evaporator 1 through the
pipe 3. ‘This air comes in contact with the am-
monia solution, mixes with the ga;seous ammonia
and escapes from the evaporator through the pipe

4. ‘The weak ammonia solution, being now heav- -

fer, descends through the pipe 5 and, at the base
of coil 7, comes in contact with the ammonia gas

which is admitted through-the pipe 6. The ab-.

sorption liquid, carried along by gas bubbles, as-

cends through the inclined helical pipe 7 without .
‘sides in the fact that the concentrations’ are so

‘chosen that the absorption in the re-absorber 8

substantial quantities of the ammonia gas being
absorbed since the pipe 71is not cooled. In the re-
sorber 8 provided with the cooling coil 9, the am-
monia. gas is absorbed by the solution and the

strong solution, now being lighter ascends again

into- the evaporator 1 through the pipe 10.  'The
resorber 8 is merely;a device for bringing the am-
monia gas and the wateF solution leaving the
evaporator . into intimate contact, while cooling
the same so as to cause the ammonia to be ab-
sorbed. Insofar as this vessel itself is concerned

it may be like any known absorber.

The air with a large content of ammonia gas
flows from the evaporator 1 through the pipe 4
to the absorber 11. Weak absorption solution is

supplied to the absorber 11 through the pipe 12. .

This weak solution absorbs ammonia from the gas

- mixture.” The absorption heat developed as a re-
sult of this absorption is removed by the cooling -

coil 13.. The alr to great extent deprived of the

€0 -ammonia gas,’ returns into- the ‘evaporator 1

. which has been enriched with gas, in the absorber _,

‘of a helically wound inclined tu

through the pipe 3. The absorption solution,
the lower end
which is
heated by an electric heating rod 16, Owing to
the increase in the temperature:the ammonia gas
is expelled from the solution. Hence the tube
15 is called a boiler or expeller. The ascending
gas bubbles carry the liquid upwards into a gas
separator 17 in which gas and liquid separate.
The gas is, conducteqd "into the 'helical tube 7
through the pipe 6 to be absorbed by the resorber
solution as explained above while the absorption
solution from which the gas has been expelled
ascends into the absorber 11 through the pipe 12.
Thus evaporation occurs in the vessels 1 and 15
and absorption occurs in the vessels 8 and 11.

11, is conducted throfigh pipe 14°

"~ Due to the presence of the air in the evaporator

1, the evaporation in this vessel takes place at
a much lower temperature than the evaporation
in the boiler 15. In accordance with well known

" laws of partial pressure, the total pressure in the

70

evaporator 1 is the sum of the pressure due to the
air and that due to the anifnonia therein. Hence

it may be said that the pressure of the refrigerant

in the expeller 15 is considerably higher than that
in the expeller 1. ' Likewise; in the absorbers 8 and
11, the refrigerant pressures are quite different

-due to the air in the absorber 11, the absorber 8

having * the higher refrlgerant pressure in this

' case.

1%

1t should also be noted that although the tem-

perature difference between the two expellers-
may be great, the expeller 1 being the point of .
lowest temperature in the system and the ex-

‘
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peller 15 the point of highest temperature, the
two absorbers operate at about the same tempera-
ture somewhere near the tempera.ture of the cool-

.ing water.

The level of the liquid in the absorber 11 is
above the level of the liquid in the gas separating
chamber 17 by the distance H.. A higher pressure
consequently prevails in chamber 17. This pres-
sure difference is utilized to supply refrigerant
gas to nozzle 18, the supply pipe 19 being branched
off from the pipe 6 conducting the gas. The
nozzle 18 is located near one end of a venturi 20
in the gas pipe 4 and keeps the gas mixture flow-
ing therein. Thus the flow of gas is produced

‘due to force within the system. For actuating

this nozzle a pressure difference of less than 0.1
atmosphere is sufficient. The height- H need
therefore not exceed 1 meter.

An’ important advantage of my invention re-

and the expulsion in the boiler 15 take place ap-
proximately at atmospheric pressure. The quan-

‘tity of neutral gas admixed in the evaporator 1

and the absorber 11 is so proportioned that ap-
proximately the same pressure prevails in these
vessels also, except for the small difference in
pressure which is necessary for operating the noz-
zle 18 in the gas circulation ‘system, as explalned
above,

A U-tube 21 may be connected to the pipe 3 and

‘filled with a suitable liquid in its Tower portion

which forms a seal against the atmosphere so
that the apparatus is unable to diffuse any am-
monia into the atmospheric air. = This open

U-tube 21 ensures that no essential pressure dif-
ferences can develop in relation to the atmos-
phere. During operation of the unit small varia-
tions in pressure may occur. Accordingly, the
tube 21 is provided with two liquid reservoirs 22
and 23 which prevent material changes in vol-
ume/in the unit.

. The entire apparatus consists. preferably of
n%tal vessels or containers and pipes, all welded
together. The U-tube may be made of glass or
be at least equipped with transparent portions

Jo permit ‘inspection of the levels of the Tliquid
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therein which would indicate the pressure within. -

the unit.

‘The actual constructlon of an apparatus ac-
cording to the diagrammatic representation in
Fig. 1 is'shown by way of example in Figs, 2 to 14.

Referring to these figures, the boiler or ex-
peller or generator consists of two helically
wound pipes 60 and 61, the axes of which are dis-
posed obliquely and which are heated by elec-
tric heating rods 62 and 63. The helical pipes
open into a gas separator” 64 upon which is
mounted a vertical pipe 65 which forms part of
a rectifier, which is separately illustrated in its
details and on an enlarged scale in Figs. 10 and
11.
flows. through the pipe 66 into a heat exchanger
formed by the inner tube 67 and the outer tube
68. From the heat exchanger-the solution is
conducted into the upper part of the absorber
70 through the pipe 69. \Thls absorber is illus-
trated in its detalls in Figs. 3 to 6 on an enlarged
scale.
solution, ennched with refrigerant, returns
through the pipe 71 and the outer pipe 68 of the
heat exchanger into the expeller tubes 60 and 61.
The gas expelled in the expeller or boiler 60, 61
leavés the rectifler 65 aforementioned through

'the pipe 72 and passes into the lower end of the
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The gas empoverished absorption solution .
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From the lower part of absorber 70, the °
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liquid elevating pipe 73 which is likewise helically

‘wound and located obliquely. Simultaneously,

weak absorption solution flows into this pipe from
the pipe T4¢. The gas carries-the liquid through,
the elevating pipe and the adjoining straight
pipe 75 into the resorber 76 which is specifically
illustrated in the Figs. 13 and 14. In the re-

" . sorber, the ammonia supplied by the conduit 72

10

23

2

(3¢

0

-7
=

is largely absorbed in the absorption liquid. In
other words, the ammonia gas is changed to a

more dense fluid phase therein.. After the solu-

fion has absorbed the gas here, it passes through

" the pipe 77 into a heat exchanger which is formed

by the outer pipe 78 and the inner pipe 79. It
flows through the outer pipe 78 and the pipe 80 -

_into the evaporator 81. This evaporator is illus-

trated in its details in Figs. 7, 8 and 9. -After the
gas has been expelled from the liquid here (by
the heat furnished by the evaporator surround-
ings), the empoverished liquid returns through
the pipe 82, the inner pipe 79 of the heat ex-
changer and the tube 74 into the elevating pipe
73. The resorber 76 together with a vertical tube
83 also acts as a receiver for any refrigerant gas
not, absorbed or for any; inert gas which may
have found its way into the vessel 76. The con-
duit 84 provides a vent for this gas back to the
jnert gas circuit, the vent 84 being connected
to the gas conduit 85. In the conduit 85 the am-
monia gas-air mixture flows from the evaporator
81 into the absorber 70. In the vertical pipe 83
the liquid stands at about the level of the top of
the pipe 80 within the evaporator 81, (see Fig. 7).
Gas bubbles which have not been absorbed by the
liquid, ascend in the vertical pipe 83 and are_
able to escape through the vent pipe 84. The
current of air enriched by ammonia vapor passes
from the evaporator 81 through the pipe 85 and
the pipe 86 into the absorber. 70 and returns
through the pipe 87 into the evaporator 81. In
the pipe 86, the hozzle is arranged as shown in
Fig. 12. It is fed from the rectifier 65 through
the pipes 88 and 111. Joined to the upper end
of the evaporator 81 is the U-tube 89 similar to

: the U-tube 21 of Fig. 1. If the rectifier 656 does

not separate and detain the water vapor com-
pletely, a port’on of the water is thus boiled out
of and travels gradually from the expeller pipes
60 and §1 by way of pipe 12 and elevator 73 into
the re-absorber 76 and hence by way of pipes
71, 78 into the evaporator 81. ‘As soon as the
level cf the liguid rises in the evaporator to such
a height that it flows into the gas circulation pipe
87, it is able to return into the expeller system
through the drain pipe 90 terminating in pipe 1.
Pror to its entry into the pipe 90, the liguid is in
contact with air of low ammonia content along
» comparatively long- path in the pipe 87, and
therefore the ammonia which may still be con-
tained in this overflow liguid has ample oppor-
tunity to separate, so that almost water only re-
turns into’the other system. :
The absorber 70 is shown in vertical cross-
section in Fig. 3 and in horizontal cross-section
in Fig. 4. Tt consists essentially of the casing-
g1 having a. bottom 92 and a cover 93. A pipe
06 traversed by cooling water is sinuously wound
in numerous planes within the absorber. The
cooling ‘'water enters at the top and escapes at

“the bottom. Thz gas empoverished absorpiion

solution enters through the pipe 69 which is bent

. in a circle within the absorber and is provided

with a plurality of perforations at the underside,
which are indi¢ated in dotted lines in Fig. 4.
The solution drips onto the cooling pipe 96. In’

N

as the result of the entrance of the practically -

.3

S

order to spread the solution over as large & suf- :

face as possible a broad wick 97 is braided over

the windings of the pipe 96, which is not illus-

trated -in the Figs. 3 and 4. Fig. 5 shows the

sinuous windings of the pipe 96 in one plane -

in plan. The wick 97 braided around the wind-
ings is shown in Figs. 5-and 6. The strong am-
monia gas mixture enters through the pipe 86
and flows upwardly through the absorber, com-
‘ing in.intimate contact with the wick 97 sat-
urated with liquid which latter absorbs the am-
monia. 'The empoverished ammonia gas mixture
leaves the absorber through the pipe 87 and
flows to the evaporator (Fig. 2).

The evaporator is shown in cross-section and
on an enlarged scale in Pig. 7. - Figs. 8 and 9
show constituent parts in plan. The evaporator
includes & cylindrical shell 98 with end walls
99 and 100. The shell is equipped with inser-

tions 101 and 102 in its interior which are shown .

in plan view in Fig. 9. Bach insertion consists
of two circular discs of a wire fabric between
which is located a disc of cloth. Each is pro-
vided with a central opening 104 for the pipe
80, and with two diametrically opposite openings

80

85

90

100

103 spaced equidistant from the disc center.

Each insertion 101 is displaced with respect to

the adjacent insertion 102 so that the openings:
103 in adjacent discs are displaced by 90 dogrees,

as indicated in Fig. 9. Above the insertions is
located a sheet-iron dish 105, which is shown in

105

plan view in Fig. 8. It is provided with nu-

merous perforations 106 which are just sufficient-
1y large to allow the liquid contained in the dish
105 to issue in drops. The liquid is supplied to
the dish by a central pipe 80. - It drips from in-
sertion to insertion through the evaporater and
escapes- through' the pipe 82. The current of
gas weak in ammonia enters through the plpe
87 and escapes through the pipe 85. As it is
obliged to take its way through the openings
.103 in staggered arrangement, it sweeps along the
insertions saturated with lquid and thus absorbs

110

115 -

ammonia from the liquid. The heat of evapora- -

tion necessary for this is withdrawn through the
evaporator wall 98 from the surroundings of the
evaporator 81 to be cooled. -

The interior of the evaporator communicates

.with the atmosphere through the pipe 89, sep-
arated from it through a liquid seal only as shown ::

in Fig. 2. It is important that the stream of am-
monia enriched neutral gas entering at the bot-
tom flows through the evaporator in opposite di-
rection to the direction of flow of the absorption
solution dripping down. from above, because the
solution which has reached the bottom is com-
paratively poor in ammonia and can therefore
only give off ammonia gas. at a lower ammonia
pressure; This lower partial pressure is obtained

pure air at the bottom.

120

239

The rectifier 65 is shown in cross-section in -

Fig. 10. It includes a vertical pipe in which are

located sheet iron dises-107. In Fig. 11 such a

disc is shown in plan. As clearly shown in the
drawings, a section is cut off from the. discs so
that sufficient space is left for the gas flowing
past. Any two adjacent discs 107 are displaced

Tt

in relation to their cut away portions by an an- -

gle-of 180°,

65 a cooling coil 108 is arranged. .
Fig. 12 shows the pipe 86 and a portion-of the

tube 85 in cross-section. Into the pipe 86 is in-

In the upper portion of the rectifier -

serted a venturi 109 into which vaporous re-
frigerant is blown through the nozzle 110. The
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nozzle is fed with a

pipe 111, which, coming from the rectifier 65, first
passes from the pipe 88 into a jacket.112 which
surrounds the‘pipe 85. This pipe is traversed by
the cold ammonia-neutral gas mixture coming
from the evaporator 81 and thus cools the am-
monia vapor passing through the pfpe 88 still

N

- further than it is copled in the rectifler 65 and so
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condenses still further quantities of admixed wa-
ter vapor. The condensed water flows back
through the pipe 88 into rectifier 85,

The resorber is illustrated in Fig. 13 in Jongitu-

dinal séction and in Fig. 14 in cross-section along

the line A—B in Fig. 13. It consists essentially
of a cylindrical shell or housing into which is in-
serted a cooling coil 113, and of the vertical ‘pipe
extension 83 surrounding the straight portion of
pipe 113. The cooling water enters at 114, flows
first through the straight part 95 of the cooling
bipe which is located within the vertical pipe 83,
and then flows through the cooling coil 113 and
escapes at 115. The cooling of the vertical pipe
83 serves the purpose of avoiding an evaporation
in the column of liquid standing here. Vaporous
ammonia and absorption liquid, supplied jointly
through coil 73 (Fig. 2), flows through pipe 75
into the resorber 76 where hoth issue through
bores 116. The ammonia enriched solution leaves
the re-absorber through the pipe 77. Quantities

.of ammonia which may not have absorbed can
escape through the pipe 84 which, as Fig. 2 shows,
leads into pipe 85 in which it is admixed to and

further enriches the ammonia-gas mixture com-
ing from the evaporator, : ‘

Another’ embodiment of my invention is the
absorption apparatus illustrated -diagrammati-
cally in Fig. 15. It serves the purpose to raise
existing quantities of heat of medium tempera-
ture to a higher temperature at which they may

- be utilized. These quantities of heat may, for

instance, be contained in waste waters of medium
temperaturg.‘ The waste waters are conducted
through the coil 31 located in the evaporator
37 and the heating vessel 32 which surrounds
the expeller or boiler 45 of the system. A part
of the heat is thus given up by the water and
therefore its temperature is lowered. . This raises
the temperature of the evaporator and. expeller
and causes it to function. The heat of lower
temperature is absorbed by the cocling water in
the coil 33. The useful heat of the desired high-
er temperature is transmitted to a liquid which
is passed 'through the coil 34 for the purpose of
heating it. This coil is located in the interior
of a resorber-35 into which is conducted a- mix-
ture of ammonia gas and water. By the absorp-

tion of the ammonia gas, the heat of higher tem-’

Derature to be transmitted to the coil 34 is gen-
erated. The absorption solution thus enriched
by gd5 ascends through the pipe 36 into the evap-
orator 37. Here heat of medium temperature of
the waste water is supplied to it by the heating
coil 31. The solution comes, furthermore, in con~
tact with a stream of air poor in ammonia which
enters the vessel 37 through the pipe 38. 'The

partial pressure of the ammonia in this gas mix-'

ture is so low that the ammonia is evaporated.

~The air now eririched with ammonia escapes-from

the vessel 3T through the pipe 39. The weaker

. .Solution escapes through the pipe 40 and again
comes In contact with gaseous ammonia which
- streams in through' the pipe 41. Gas and liquid
“aséend into the resorber 35 through a helically
‘wound pipe 42. . .

1,976,508
onia vapor through the :_Y

“ture weak in

The air enriched with ammonia in the evapo-
rator 37 passes into.an absorber 43 through the
pipe 39. The absorption solution cooled by the

“coil 33 again withdraws a portion of the am-

monia from the gas mixture and the gas mix-
monia escapes again through
the pipe 38. The strong solution leaves the ab-
sorber 43 through a pipe 44 and enters a heli-

. cally wound boiler or expeller pipe 45. This pipe

is located in the heating jacket 32 and the gas
is ‘expelled by the supplied heat of medium tem-
perature derived from the waste water. Gas and
liquid ascend together. into the gas separating
chamber 46 whence the weak solution returns into
the absorber 43 through the pipe 47 while the

_expelled gas is supplied to the absorption solu-

tion flowing in the pipe 40 through the pipe 41.
The gas pipe 48 which leads to the nozzle 49 is
branched off from the pipe 41. The gas escap-
ing here maintains the circulation of the gas
mixture in the pipes 38 and 39 the same as pre-
viously described. The apparatus is in commu-
nication with the atmosphere by a U-tube 50,
similar to the apparatus shown in Fig. 1, and is
only separated from it by a liquid seal.

It will be apparent that the apparatus herein
described is of the continuous absorption type,
that is, it is capable of producing refrigeration
continuously without the necessity of manipula-
tion and does not pass through cycles in which
the functions of certain vessels are changed from
time to time as is common in the so called inter-

‘mittently operating absorption systems. How-

ever it will be apparent that certain novel fea-
tures may be used in other types of apparatus.
Various modifications and changes may be
made without departing from the spirit and the
scope of the invention, and I desire, therefore,
that only such limitations shall be placed there-
on as are imposed by the prior art. - -
‘What is claimed is,
. 1. The method of causing variations of tem-
perature which includes expelling an absorbable
medium from an absorption liquid directly into a

‘neutral gas and causing the reabsorption of said

medium by said liquid. .
2. The method of causing variations of tem-
perature which includes expelling an absorbable

‘medium from an absorption liquid directly into a

neutral gas.and causing the reabsorption of said

‘medium by said liquid, the operation being car-

ried through substantially at atmospheric_pres-
sure. "

3. The method of causing variations of tem-
perature which includes expelling an absorbable
medium from an absorption liquid into a neutral
gas, causing the reabsorption of said medium by
said liquid, and circulating said liquid and said
gas in counter currents. ’

4. The methaod of causing variations of tem-
perature which includes transferring an absorb-

-able medium from a body of absorption liquid

into a neutral gas, absorbing the transferred me-
dium out of said gas by another body of absorp-
tion liquid, expelling the absorbed medium from
the said other body of absorption liquid and re-
absorbing the medium thus expelled by said first

-body of absorption liquid.

5. The method of causing variations of tem-
perature which includes transferring an absorb-
able medium from a body of absorption liquid
into a neutral gas, absorbing the transferred me-
dium from said gas by another body of absorp-
tion liguid, expelling the absorbed medium from

the s/aid other body of absorption Lquid, reab-
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.20 “rating the absorbed medium from the liquid con-

25

30

36

. ature containing an
able medium, a neutral gas and which includes -

-gble by said liquid, said vessel, absorber and

sorbing the medium thus expelled by said /Arst
body of absorption liquid and causing movement
of the neutral gas. . _ o

6. Apparatus for causing variations of temper-
absorption liguid, an absorb-

means for transferring said absorbable medium

from said absorption liquid into said neutral gas

‘substantially at atmospheric pressure and a lig-
uid seal forming the only means for separating

. the interior of said apparatus from the outer air.

7. Apparatus for causing variations of temper-

.ature. comprising a vessel acting as evaporator

and gas transfer means, an absorber, a commu-
nication duct between said vessel and said ab-

~sorber; said vessel and said absorber each con-.

taining absorption liguid and a medium absorb-
able by said liquid, said duct containing a neutral
gas and means outside of said absorber for sepa-

tained in said ahsorber and for returning such

-liquid into said absorber.

8. Apparatus for causing variations of temper-
ature comprising a vessel acting as an evaporator
and as a gas transferring means, an absorber, a-
communication duct between said vessel and said
absorber, said vessel and said absorber each con-
taining absorption liquid and a medium absorb-
duct |
containing a neutral gas, means for causing
expulsion of'the medium from the absorption lig-

1,976,503

the -

, 5
means for circulating neutral gas between said
transferring means and said absorber, means for
circulating liquid through said transferring
means, means for circulating liquid through said
absorber, means cooperating with said latter cir-

culating means for separating liquid and absorb-

able gas, and means for conducting absorbable
gas thus separated into contact with liquid cir~
culating through said transferring means.

13. Apparatus for causing variations of {femper-
ature containing an absorbable gas and neutral
gas, and including a gas transfer vessel containing
absorption liquid and having means for transfer-
ring absorbable gas i1to said neutral gas, an ab-
sorber containing absorption liquid, means for

80

circulating neutral gas between said vessel and -

said absorber, means for circulating absorption
liquid through said transfer vessel, means for eir-
culating absorption lquid through said absorber,

_means. cooperating with said latter cireulating

means for separating liquid and absorbable gas,
means for conducting absorbable gas thus sepa-
rated into contact with liquid circulating through
said transfer vessel and means in the latter cir-
cuit for causing the reabsorption of said absorb-
able gas brought into contact with the absorption
liquid.' . .

14. Apparatus for causing variations of tem-
perature containing two bodies of absorption
liquid, and absorbable medium and a neutral gas
in contaet’ with said two bodies, and including

uid in said vessel, means for causing the absorb- means for transferring absorbable medium from
tion of the medium by the absorption liquid insaid one of said bodies into said neufral gas,.an ab-

-absorber, means outside of said absorber for sep- sorber, means for ¢irculating neutral gas between -

arating the absorbed medium from the liquid in said transferring means and said absorber, means

a5
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said absorber and for returning such liquid into -for circulating liquid through said transferring
" said absorber, and means for refiirning said me~ -means, means for circulating liquid through said

_ dium into contact, outside of said transfer vessel, - absorber, means cooperating with said latter cir-

with the liquid, from which it is-expelled in said
vessel. ' o

8. Apparatus for causing variations of temper--
ature containing an absorption liquid, an absorh-
able medium, a neutral gas, and including means
for transferring said medium from said absorp-

. tion liquid directly into said neutral .gas and

. means for causing movement of the inert gas.

10. Apparatus for causing variations of tem-

" perature containing two bodies of absorption lig-

. uid, an absorbable medium and a neutral gas in

" tralégas, and including mearns for

contact with said two bodies, and including means’
for transferring absorbable medium from ‘one of
said bodies into said neutral gas and means for

. projecting absorbable medium derived from the

other of said bodies into said gas. .

11. Apparatus for causing variations of tem-
perature containing an absorbable gas and a neu-
; transferring.
absorbable gas into said neutral gas, an absorber
containing an absorption liquid, means for circu-
lating neutral gas between said transferring
means and said absorber, means for circulatir
absorption liquid through said = transferrin
means; means for circulating absorption liguid
through said absorber, means- cooperating with
said latter circulating means for separating lig-

uid and absorbable gas, and means for conduct- g

ing absorbable gas thus-separated into contact
with liquid circulating through said transferring
means. - . -

12. Apparatus for causing variations of tem-~

. perature containing two bodies of absorption lig-

uid, an absorbable medium and a neutral gas in

-contact with said two bodies, and ineluding means '

for transferring absorbable medium from one of
said bodies into said neutral gas, an absorber,

culating means for separating liquid and absorb-
able gas, means for: conducting absorbable gas
thus separated into contact with liquid circulat-
ing through said transferring means and means

115

in the latter circuit for causing reabsorption of

said absorbable gas in said latter liquid.
15. Apparatus for causing variations of tem-

perature containing an-absorption liquid, an ab-:

sorbable medium, a neutral gas and having means
for transferring said absorbable medium from

120

said absorption liquid into said neutral gas, said

transfer means including means for finely divid-
ing said liquid and means for conducting the
liquid so divided into intimate contact with'said
neutral gas.” o Co .

< 16. Apparatus for causing variations of tem-
perature containing an absorption liquid, an ab-
sorbable medium, a neutral gas and having means
for transferring said absorbable medium from
s‘aid(agsorption'liquid into said neutral gas, said

tra.nsg%r means including means for finely divid- °

ing $aid liquid and means for conducting the
liquid so divided into intimate contact with said
jeutral gas and means for conveying heat from
without to said liquid while in a finely divided
state to remove the absorbable :
liquid. - . ’ . )

17. Apparatus for cdusing variations of tem-

perature containing an absorption liquid, an ab-.

medium from the |,

125
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sorbable medium, a neutral gas and having means -

for transferring said absorbable medium from-

said absorption liquid into said neutral gas, said
transferring means including perforate heat con-
ductive metallic bodies and porous material as-
sociated with the said bodies for‘finely dividing
said liquid, and means for conducting said gas
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through said bodies and material, to mix with
said medium freed fromi the liquid.

18. Apparatus for causing variations of tem-
perature including a transfer vessel, an absorber,

a communication between said vessel and said ab- )

sorber, said transfer vessel and said absorber
each containing a body of absorption liquid -and
a2 medium absorbable by said liquid; and a neutral
gas in said vessel, absorber and communication,
means for circulating each liquid body through
its respective container, means operating for sep-
arating the absorbed medium from the absorp-
tion liquid and for returning the empoverished
liquid into said absorber, the body of absorption
liquid in said transfer vessel having a higher con-
centration of absorbable medium than the body
of absorption liquid in said absorber. S

19. Apparatus for causing variations of tem-
perature, containing an absorption liquid, an ab-
sorbable medium, a neutral gas, and including an
evaporating vessel for transferring said absorb-
able medium from said absorption liquid into
said neutral gas, and means comprising an ab-
sorption vessel for lowering the partial pressure
of said medium in the neutral gas-medium mix-
ture to permit the evaporation of said medium in
said first-named vessel. '

20. Apparatus for causing variations of tem-
perature containing an absorption liquid, an ab-
sorbable medium, a neutral gas, and including
an evaporating vessel for transferring said ab-
sorbable medium from said absorption liquid into
said neutral gas, means for withdrawing the ab-
sorbable medium from said neutral gas, thus low-
ering the partial pressure of said medium in the
neutral gas-medium mixture and permitting the
evaporation of said medium in said first-named
vessel and means for maintaining a pressure in
said evaporating vessel substantially .equal to
thai of the atmosphere.

21.- The method of producing refrigeration in-

cluding the steps of circulating an absorption.

solution into and out of an evaporating vessel,
charging the absorption solution with a refriger-
ant at a point outside of said vessel and circu-

lating a gas into and out of the evaporating ves- .

sel to maintain the refrigerant at a low partial
pressure in the vessel and thus cause the same
to be expelled from the absorption liguid in said
vessel. ’ .

22. The method of producing refrigeration in-
cluding the steps of conveying an absorption liquid
charged with a refrigerant into an evaporator and
causing the refrigerant to be expelled from the
absorption liquid by maintaining a partial pres-
sure of ‘refrigerant and a pastial pressure of an
auxiliary gas in the evaporator., R

23. Refrigerating apparatus including means
for.conveying an absorption liquid into an evapo-
rator, means remote from said evaporator for
charging said liquid with n refrigerant and means
for circulating an auxilidry -gas into and out of
the evaporator théreby maintaining a low partial
pressure of refrigerant therein. )

65 24. In a refrigerating apparatus of the con-

70

tinuous a.bsorptign type, the combination of a
generator, an absorber, an evaporator, a second

absorber connected to said evaporator and con--

taining an absorption liquid and means opérable
by gas pressure for causing said absorption liquid
to circulate between said second absorber and said
evaporator. )

25. In a refrigerating apparatus of the con-
tinuous absorption type, the combination of a
generator, an absorber, an evaporator, a second

~culating system. -

© 1,076,608

absorber connected to said evaporator and con--
taining an absorption liquid and means operable.

incident to the lifting action of a gas for circu-

lating said absorption liquid between said second

absorber and said evaporator. .
'26. In absorption refrigeration apparatus, the
combination with a boiler system including a gas

separating chamber and an absorber of a rectifier,

means for conveying vapor from said boiler sys-
tem to said rectifier, means independent of said
ga$ separating chamber for conveying liquid from
said rectifier-to said absorber and means for con-
veying liquid from said absorber to said Boiler
system whereby vapor expelled from the boiler
may condense in said rectifier and return to said
boiler system after passing through said absorber.

27. Absorption refrigerating apparatus includ-

80

ing a generator, an evaporator, an absorber, a .

system for circulating an absorption liquid be-

tween said generator and absorber, a conduit for

conveying gas from the evaporator to the ab-
sorber, a conduit for conveying gas from the ab-
sorber to.the evaporator and means independent
of said last mentioned conduit for draining ab-
sorption liquid which collects therein back into
said absorption liquid circulating system.

28. Refrigerating apparatus including. a gen-
erator, an evaporator, an absorber, a system for

circulating an absorption liquid between said gen- .

erator and said absorber, a system for circulating
an inert gas between the evaporator arnd absorber
and including a gas conduit connected to the top.

part of the absorber and having a portion located-

near the lower part of the evaporator and means
for draining absorption liquid which collects in
said conduit back into said absorption liquid cir-

A

. 29. Absorption refrigerating apparatus includ-

ing an absorber, an evaporator, and a system for
circulating an inert gas between said evaporator

and absorber, said system including a jet, means

for supplying a gas to said jet for driving the inert.

gas and means for causing an exchange of heat

between the gas supplied to the jet and the inert

gas passing from the evaporator to the absorber,
30. In a continuous absorption refrigerating
system, the combination with vessels constituting

95
J:m
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an evaporator and an absorber, of means for caus- -
ing liquids to flow downwardly in said vessels and

- stationary means constituting a’ fixed integral

part of said system for causing an inert gas to

circulate between said vessels and pass upwardly.

in each so as to have a flow in the opposite direc-
tion to the flow of liquids therein. '

31. In  a continuous -absorption  refrigerating
apparatus, the combination with vessels constitut-

125

ing an absorber and an evaporator, of means for -

causing liquids to flow therein and stationary
means constituting a fixed integral part of said
apparatus for causing an inert gas to circulate
between said vessels and pass through each of said

vessels in a direction opposite to the direction of .

flow of said liquids.

32. A continuous refrigérating system having

an absorption liquid circuit including a first verti-
cally extending branch containing liquid, and a
second vertically extending branch econtaining
liquid, connections for flow of fluid between said
branches, a vessel ‘wherein application of heat
charges & fluid from a dense phase to gaseous
form, and means to conduct gaseous fluid from

sald vessel and introduce the same into said first

branch to lighten the fluid therein and cause cir-
culation upwardly in said first branch and down-
wardly in said second branch. . N :
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33. That improvement in the art of continuous
refrigerating through ths agency of an absorp-
' consists in evaporating a cool-
ing agent to fornra gas, and mixing the gas with
absorption liquid and circulating absorption. lig-
uid due to the introduction of vaporized gas
thereinto. o

34. That improvement in the art-of refrigera-

tion through the agency of an absorption system
including a plurality of circuits.of liquid circula-
tion which consists in developing gaseous fluid
in one circuit, conveying the devsloped gaseous
fluid to another circuit and introducing the same

“into the liquid therein to promote the flow of

said liquid over its circuit. .

35. Refrigerating apparatus comprising a.gen-
erator, an evaporator, a connection for flow of
fluid from said generator to said evaporator, an
absorber interposed in said connection, means to

forcz gaseous fluid from said generator into said

connection, members for carrying fluid forming
an absorption fluid circulation system between
the generator and evaporator in parallel to said
connection and a connection between the evapo-
rator and- absorber, ’ .
.36. That improvement in the art of refrigera-
tion through the agency of an absorption system
including an evaporator and an absorber ‘which

* consists in generating force within the system,
3¢

forming a solution in the absorber, conducting
said solution from the absorber into the evapora-
tor due to said force, circulating a solvent for
one of the solution substances into and out of

the ‘evaporator and returning -the other to the

absorber due to said force while maintaining
said system under substantially uniform pressure
throughout. o C o
'87. That improvement in the art of refrigera-
tion through the agency of an absorption system

including a generator, an absorber and an evap-
: orator which consists in conducting fuid from

both' the generator.and -the evaporator to the

absorber, forming a solution in the absorber, -

conducting the solution to the evaporator and
transporting one of the solution substances from
the evaporator to the generator by ‘absorption

- fluid ecirculation.

" 50.

" poth the generator and the "evaporator to the-

38. That improvement in the art refrigera-

‘tion through the agency of an absorption system

including a geherator, an absorber and an evap-
orator which consists in conducting fluld from

absorber, forming a solution in the absorber, con-

" ducting the solution to the evaporator and trans-

55

a0

- which consists in introducing a plurality of sub-*
stances in solution -form into the evaporator,
introducing an absorbent for one of said sub-’

65

porting eniz of the solution substances from the
evaporator to the genetator by absorption fluid
circulation while maintaining’ a. substantially
constant pressure throughout the system.

39. That improvement in, the art of refrigera-

‘ting through the agéncy of an absorption system

ineluding interconnected evaporator and absorber

stances into the absorber, generating force with-

in the system and circulating fluid between the’

" absorber and evaporator due to said force.

70

40. Refrigerating apparatus comprising a gen-

erator, an evaporator, two absorbers, conduits

forming cyeles of circulation between the evapo-

rator and one absorber, between . the genzrator

‘and said one absorber and between the evapo-

. rator and the other absorber, and a vapor con-

nection between said. generator and’ said other

absorber.

7

' 41. Refrigerating apparatus of the continuous
operating absorption type, characterized by.the

- faet that the apparatus contains three substances

all of which pass through thz evaporator and all
of which pass through continuous cycles. :

42. The process of refrigerating with an absorp-
tion system which comprises evaporating a liquid
cooling agent in the presence of an auxiliary

-agent inert to the cooling agent and thereby
producing a gaseous mixture of the vapor of

the cooling agent and the auxiliary agent, creat-

- ing a slight pressure difference within the sys-

tem, conducting said gaseous mixture under the
influence of said pressure difference into the pres-
ence of an absorption liguid, absorbing the cool-
ing agent in the absorption liquid, withdrawing
the absorption liquid from the presence of the

. 80

85

90

auxiliary agent, returning the auxiliary agent into

the presence of the cooling agent under the in-
fluence of said pressure difference, heating. the

95

absorption liquid and expelling the cooling agent -

from solution, returning the absorption liguid into
the presence of the gaseous mixture, converting
the cooling agent to more dense phase and re-
turning the densified cooling agent into the pres-

100

ence of the auxiliary agent, these several steps .

of the process taking place in an apparatus open

to the pressure of the atmosphere. .
43. The improvement in the process of refrig-

“erating by the aid of a system including a cham--
* per wherein a .refrigerant may be evaporated and

a chamber wherein a refrigerant may be absorbed
-which consists in diffusing a ceoling agent in the
presence of an auxiliary agent in the evaporation

- chamber, and circulating the auxiliary agent
through the evaporation chamber and the.absorp-

tion chamber, these several steps of the process
taking place with the chambers open to the in-
fluence of the atmosphere. RS E
44, The fmprovement in the process of refrig-
erating by the aid of a system including an evapo-
rator and an absorber which consists in-diffusing
a cooling agerit in the presence :of an .auxiliary

agent in the evaporator, and circulating the aux-

iliary agent through the evaporator and the ab-

- gorber exclusively by slight pressure differences

created in the system, while maintaining the
evaporator and the absorber open to the influence
of atmospheric pressure. . i
45. The process of refrigerating with an absorp-
tion system which comprises evaporating a liquid
cooling agent in the presence of an auxiliary agent
inert to the cooling agent at substantially atmos-
pheric pressure and thereby forming a gaseous
mixture of vapor of the eooling agent and the aux-
iliary agent, creating a slight pressure difference
within the system, conducting said gaseous mix-
ture under the influence of said pressure difference

-into thepresence of an absorption liquid at -sub-
gtantially atmospheric pressure, absorbing the 1
-cooling agent in the absorption liquid, withdraw-

ing the absorption liquid from the presence of the.
auxiliary agent, returhing the auxiliary agent

106

110

115
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136

jnto the presence of the cooling agent under the .

influehce of said pressure difference, heating the
absorption liquid and expcliling the cooling agent
from solution, returning the absorption liguid into
the presence of the gaseous mixture, converting
the cooling agent t¢ more dense phase at substan-
tially atmospheric pressure, and returning the
densified cooling agent into the presence of the
auxiliary agent. . BRI

46. The process of refrigerating with an absorp-
tion system which comprizes evaporating a liquid

cooling agent in the presence of an. auxiliary

48
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agent inert to.the cooling agent and thereby pro-
dueing a gaseous mixture of the vapor of the cool-
ing agent and the auxiliary agent, conducting
said gaseous mixture into the presence of an ab-
sorption liquid, absorbing the cooling agent in the
absorption liquid, withdrawing the absorption lig-
uid from the presence of the auxiliary agent, re-
turning the i

densified cooling into the bpresence-of the auxil-
iary agent, these several steps of the process
taking place in an apparatus open te the pressure
of the atmosphere. o

47. The improvement in the process of refrig-
erating by the aid of a system including an
evaporation chamber and an absorption chamber
which consists in diffusing a cooling agent intg)
air .in the evaporation chamber, and circulating
the auxiliary agent through tHe evaporation
chamber and the absorption chamber, while main-~
taining the chambers open to the influence of at-
mospheric pressure, ) ‘

48. In an absorption refrigerating system hav-
ing separate’ vessels constituting an ‘evaporator
and an absorber, the improvement which consists
in flowing a cooling agent downwardly through
the evaporator by gravity, generating a slight
bressure difference within the system dueé to heat,
circulating an auxiliary agent through the evapo-
rator and the absorber due to said pressure differ-
ence, the auxiliary agent flowing upwardly in the
evaporator, and retaining said cooling agent in
the evaporator in a plurality of bodies of extended
surface. : . )

49. In an absorption refrigerating system hav-
ing separate vessels constituting an evaporator
and an absorber, the improvement which consists
in flowing a cooling agent downwardly through
the evaporator by gravity, generating force
within the - system and circulating .an aux-
iliary agent upwardly through the evaporator and
upwardly through the absorber due to said force.

50. In an absorption refrigerating system hav-
ing separate vessels consituting an evaporator and -
an dbsorber, the improvement which consists in
applying heat to the system, flowing a cooling
agent downwardly through the evaporator by

- gravity, ‘and -circulating an auxiliary agent

through the evaporator and the absorber due ‘to
the ‘heat applied to the system, the flow of the
auxiliary agent being upwardly through the
evaporator, : T :

51.- Absorption refrigerating apparatus includ-
ing an evaporator, an absorber, a plurality of con-
duits connecting said evaporator and said ab-
sorber to form.a circuit for the circulation of an
inert gas through the evapgrator- and absorber, -
means for supplying absorption liquid to
circuit, means for withdrawing absorption liquid”
from said circuit, whereby some inert gas may be
carried away from said circuit by the liquid leav-
ing said circuit, means for expelling inert gas so
carried from the absorption liquid, means for
receiving the gas expelled from the liquid, a con-
nection for the flow of liquid from the receiving -
means to the evaporator extending downwardly
and upwardly to form a liquid seal, and means to-
vent the inert gas from said receiving means back
into said inert gas circuit. . i

52. Absorption refrigerating apparatus includ-
ing a resorber, an evaporator, an absorber. and

1,976,508

a boiler, means for conveying refrigerant vapor
to said resorber, means for circulating an absorp-
tion liquid through and between the resorber and
the evaporator and for causing the- refrigerant
‘supplied to the resorber to be absorbed by the ab-

sorption liquid and be conveyed by the absorption

-liquid to the evaporator, means using an inert

to be absorbed thereby arid conveyed to the boiler
and means for causing the refrigerant to evap-
orate out of the absorption liquid in the boiler.
53. In an absorption’ apparatus, an expeller
for expelling a gaseous working agent, a second

expeller, an ascending pipe, pipes connecting said.

first expeller with said second expeller- so. that
. the gaseous working agent expelled in the first
expeller is adapted to convey the weak. solution
coming from the second expeller through said
ascending pipe and a cooled chamber at the up-
_per end of said ascending pipe in which the ab-
sorption solution again absorbs the working
agent. o

54. A heat transfer system including two ex-
pellers, an absorber and a device for changing a
. 848, as a refrigerant gas to a more dense fluid

100 .

105

‘phase, means for conducting a gas from one ex- ]

peller to said device,
uid from said device to the other of said expellers,
-mmeans for conducting the gas from the last
named expeller to.the absorber and means for

circulating a liquid between the absorber and the.

means for conducting a lig--

110

first named expeller, the entire system being so -

arranged that the various parts operate at sub-

stantially the same total pressure except for dif-.

ferences due to liquid columns, :
55. A device as described in claim 54 in which
- the second named expeller and the absorber con-
tain an inert auxiliary pressure equalizing agent
such as air. : - : ¥ ’
- .56. An absorption refrigerating system. includ-
ing a boiler, a resorber, an evaporator and an ab-
sorber, means for conducting refrigerant
from said boiler to satd resorber,
culating an absorption liquid between said re-
. sorber and said evaporator to convey refrigerant
from the resorber to the evaporator, means using
an inert gas for conducting refrigerant gas from
the evaporator to'the absorber and means for cir-
culat
and the boiler to convey the refrigerant -from
‘the absorber to the boiler. = - . .- '
57. An absorption refrigerating system includ-

abso;bqf, means for conducting refrigerant gas
from\s%ld boiler to said resorber, means for circu-
lating’an absorption liquid between said resorber

absorption liquid between the absorber

118
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120

gas::
means for cir- -

125
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- Ing a boiler, a .resorber, an evaporator and an -

and .said evaporator to convey refrigerant from

¢ resorber to the evaporator, means for con-
ducting refrigerant gas from the evaporator to

the absorber and means for circulating absorp-

tion liquid between the absorber and the boiler
to convey the refrigerant from the absorber to
the boiler, said evaporator and said absorber con-
taining an inert auxiliary pressure -equalizing
agent. - o RO

58. An absorption refrigerating System includ-
ing a boiler, a resorber, an evaporator and an ab-

.sorber, means for conducting refrigerant gas from.-
said boiler to said resorber, means for circulating’

an absorption liqujd between said resorber and

140
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‘said evaporator to convey refrigerant from the
‘resorber to the evaporator, means for conducting

; 9
and the auxiliary agent, generating force within
the system, conducting said gaseous mixture un-

refrigerant gas from the evaporator to the ab-~ der the influence of said force into the presence
’ of an absorption liquid at substantially atmos- -

sorber and means for circulating absorption lig-
uid between the absorber and the boiler to con-
vey the refrigerant from the absorber to the boil-

_er, the. various parts of said system being ar-

ranged to operate at approximately the same total

. pressure except for differences due to liquid col-

umns. -
~59..

il

An absorption refrigerating systém includ-

ing = boiler, a resorber, an evaporator and an ab-

sorber, means for conducting refrigerant gas from

‘theé boiler to the resorber, means utilizing the

lifting action of the refrigerant passing from the
boiler to the resorber for circulating an dabsorp-

" tion liquid between the resorber-and the evapora-

20

tor to convey refrigerant from the resorber to the
evaporator, means for conducting refrigerant gas
from the evaporator to the absorber ahd means
for circulating absorption liquid betweeh the ab-
sorber and the boiler to convey the refrigerant
from the absorber to the boiler. i

60. ’An absorption refrigerating system includ-
ing a boiler, a resorber, an evaporator and an ab-

_ sorber, means for conducting refrigerant gas from

Ead <)
[
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the boiler to the- resorber, means for circulating
an absorption liguid between the resorber and the
evaporator to convey refrigerant from the re-
sorber to the evaporator, means for conducting
refrigerant gas from the evaporator to the ab-
sorber and means for circulating absorption lig-

uid between the absorber and the boiler to convey

refrigerant from the absorber to the boiler, said
last mentioned means utilizing the lifting action
of the refrigeérant passing from the absorber to
the boiler. ’ B '
61. In an absorption apparatus, a system in
which a gaseous working agent is expelled from
an absorption solution and again absorbed by the

- solution, a second system in which the expelled

gaseouts working agent is changed to a more dense

.fluid phase and again converted into the gaseous

form, and an ascending pipe through which lig-
uid is conveyed by the gaseous working agent de-
veloped in one of said Systems for the purpose of
maintaining the circulation of the liquid in the
other of said systems. A .
62. In an absorption.apparatus, a system in
which a gaseous working agent is expelled from
an absorption solution*and again absorbed by the
solution, a second system in which the expelled
gaseous working agent is changed to a more dense
fluid phase and again converted into the gaseous
form, and means adapted to enable the gaseous
agent developed in one-of said systems to effect

_ the circulation of the liquid in this system as well
" asin the other system. R

[in4]

.63. The improvement in the process of refrig-'

erating by the aid of a system including a part

. wherein a refrigerant may bhe evaporated and &

part wherein a refrigerant may be absorbed which
consists in diffusing a cooling agent in the pres-

ence of an auxiliary agent in the evaporation part -

and circulating the auxiliary agent through the
evaporation part and the absorption part, these
ceveral steps of the process taking place substan-
tially at the same pressure as that of the atmos-
phere. . T ’ .

64. The process of refrigerating. with an ab-
sorption system which comprises evaporating a
liquid cooling ag%nt in the presence of an auxil-
iary agent inert
tially atmospheric pressure and thereby forming
a gaseous mixture of vapor of the cooling agent

o the cooling agent at substan- .

pheric pressure, absorbing the cooling agent in
the absorption liquid, withdrawing the absorption
liquid from the presence of the auxiliary agent,
returning the auxiliary agent into the presence of
the cooling agent under the influence of said
force, heating the absorption liquid and expelling
‘the cooling agent from solution returning the
.absorption liquid into the presence of the gaseous
mixture, converting the cooling agent to more
.dense phase at substantially atmospheric pres-

sure, and returning the densified tooling agent’

into the presence of the auxiliary agent.
65. Refrigerating apparatus of the absorption
“type‘including a gas and liquid separation mem-

ber, a plurality of vertically extending coils ar- -

ranged at about the same elevation, and means
for circulating liquid between and through said
gas and liquid separation member and said coils
including means for causing lifting of liquid by
vaporous, fluid in said coils.

66. Refrigerating apparatus of the absorption
type including a gas and liquid separation mem-
ber, a plurality of thermosiphon liff members, and
connections forming a circulation circuit through
said members in which circulation is produced
by the lifting action of vaporous fluid in said
- thermosiphon -members. ! '

95

100

105

67. Absorption refrigerating apparatus'includ- :

ing a generator, an evaporator, an absorber, con-
_duits forming a circulation circuit for absorption
liquid between said generator and said absorber,

110

conduits forming a circulation circuit. for- inert

gas between said evaporator and said ahsorber,
and means for draining egxcess liquid from the
-.evaporator including -a. conduit separate from
‘said gas circulation conduits. )
. 68. Absorption refrigerating apparatus includ-
ing a generator, an evaporator, an absorber, con-
duits forming a circulation circuit for absorption
liquid between said generator and said absorher,
conduits forming a circulation circuit for inert
gas between said evaporator and said absorber
and extending above the bottom of the evap-
orator, and means for draining excess liquid from
the evaporator to the liquid circulation circuit in-
.cluding a conduit separate from said gas circula-
tion conduits. . . o
'69. Absorption refrigerating apparatus inciud-
. ing a generator, an evaporator, an absorber, con-
duits forming a circulation circuit for absorption
liquid between' said generator and said. absorber,
conduits forming a circulation circuit for inert gas
between said evaporator and said absorber and
extending above the bottom of the evaporator,

evaporator through the gas circulation _circuit
into the liquid circulation circuit including a
conduit separate from said gas circulation con-
duits. . ’

70. In the art of refrigerating with a system
employing a refrigerant, an absorption liquid and
an inert gas and having = liquid circulation cir-
cuit including a generator and an ahsorber, and
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and means for draining excess liquid from the -
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having a gas circulation cireuit including an’' -

evaporator and said absorher, the improvement

which consists in draining excess liquid from the

evaporator into the liquid circulation circuit with~
out passing through the absorber. <

71 In the art of refrigerating with a system

" employing a refrigerant, an absorption liquid and

an inert gas and having a liquid circulation cir-
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. cu_if including a generator and an absorber, and

having a gas circulation circuit including 2n evap-
orator and said absorber, tthe improvement
which consists in draining excess liquid from the

evaporator into the gas circulation circuit to.

evaporate therein and thence to the generator
without passing through the absorber. .

= T2. Refrigerating apparatus containing a re-
frigerant, absorption liquid and an inert gas and
including an evaporator, an absorber, members
forming a liquid circulation circuit, conduits con-
necting the evaporator and absorber to provide
vertical flow of inert gas therethrough in the

.same direction, and means actuated by force

within the apparatus for causing said flow to take
place in a predetermined direction. :

73. Refrigerating apparatus containing a re-
frigerant, absorption liquid and an inert gas and

- Including an evaporator, an absorber, members
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forming a liquid circulation circuit, conduits con-
necting the evaporator and absorber to provide

- vertical flow of inert gas therethrough in the same

direction, and means actuated by force within the
apparatus for causing said flow to take place
upwardly through the evaporator and upwardly

" through the absorber,

74. A refrigerating system including a vessel
adapted to contain a liquid and wherein a gas
may be formed from the liquid upon- the appli-
cation of heat thereto, a second vessel also adapt-

“ed to contain a liquid and wherein a gas may be

formed from the liquid upon the application of

. heat thereto, an' absorber, conduits connecting

the first mentioned vessel to said absorber to
forin a circuit for flow of absorption liquid be-
tween said first mentioned vessel and said ab-

sorber, and meauns to conduct gas out of one of -

1,976,503
.Said vessels and into a portion of said absorption

liquid circuit outside of said first mentioned vessel
to promote the flow of absorption lquid over said
circuit, s

75. A refrigerating system having an absorp-
tion liquid circuit including a first vertically ex-
tending branch containing liquid and a second
vertically extending branch containing liquid,
connections for flow of fluid between said
branches, a generator, ahd means to conduct
gaseous fluid from said generator and introduce
the same into said first branch to lighten the
fluid therein and cause circulation upwardly in
said first branch and downwardly in said second
branch. I

76. That improvement in the art of refrigerat-
ing thrcugh the agency of an absorption system
including a generator, an evaporator and an ab-
sorber, said system containing a cooling agent
and an auxiliary agent in the presence of which
the cooling agent evaporates, which consists in

. building up a liquid column pressure gradient

and circulating said auxiliary agent between the
absorber and evaporator due to said liquid col-
umn pressure gradient. :

71. That improvement in the art of refrigerat-
ing through the dgency of an obsorption system
including a generator, an evaporator and an ab-
sorber, said system containing a cooling agent
and an auxiliary agent in the presence of which
the cooling agent evaporates, which consists in
building up a liquid column pressure gradient,
circulating said auxiliary agent between the ab-
sorber and evaporatcr due to sald liquid column
bressure gradient and circulating dissolved cool-
ing agent between the generator and absorber.
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. cu_if including a generator and an absorber, and

having a gas circulation circuit including 2n evap-
orator and said absorber, tthe improvement
which consists in draining excess liquid from the

evaporator into the gas circulation circuit to.

evaporate therein and thence to the generator
without passing through the absorber. .

= T2. Refrigerating apparatus containing a re-
frigerant, absorption liquid and an inert gas and
including an evaporator, an absorber, members
forming a liquid circulation circuit, conduits con-
necting the evaporator and absorber to provide
vertical flow of inert gas therethrough in the

.same direction, and means actuated by force

within the apparatus for causing said flow to take
place in a predetermined direction. :

73. Refrigerating apparatus containing a re-
frigerant, absorption liquid and an inert gas and

- Including an evaporator, an absorber, members

20

30

forming a liquid circulation circuit, conduits con-
necting the evaporator and absorber to provide

- vertical flow of inert gas therethrough in the same

direction, and means actuated by force within the
apparatus for causing said flow to take place
upwardly through the evaporator and upwardly

" through the absorber,

74. A refrigerating system including a vessel
adapted to contain a liquid and wherein a gas
may be formed from the liquid upon- the appli-
cation of heat thereto, a second vessel also adapt-

“ed to contain a liquid and wherein a gas may be

formed from the liquid upon the application of

. heat thereto, an' absorber, conduits connecting

the first mentioned vessel to said absorber to
forin a circuit for flow of absorption liquid be-
tween said first mentioned vessel and said ab-

sorber, and meauns to conduct gas out of one of -

1,976,503
.Said vessels and into a portion of said absorption

liquid circuit outside of said first mentioned vessel
to promote the flow of absorption lquid over said
circuit, s

75. A refrigerating system having an absorp-
tion liquid circuit including a first vertically ex-
tending branch containing liquid and a second
vertically extending branch containing liquid,
connections for flow of fluid between said
branches, a generator, ahd means to conduct
gaseous fluid from said generator and introduce
the same into said first branch to lighten the
fluid therein and cause circulation upwardly in
said first branch and downwardly in said second
branch. I

76. That improvement in the art of refrigerat-
ing thrcugh the agency of an absorption system
including a generator, an evaporator and an ab-
sorber, said system containing a cooling agent
and an auxiliary agent in the presence of which
the cooling agent evaporates, which consists in

. building up a liquid column pressure gradient

and circulating said auxiliary agent between the
absorber and evaporator due to said liquid col-
umn pressure gradient. :

71. That improvement in the art of refrigerat-
ing through the dgency of an obsorption system
including a generator, an evaporator and an ab-
sorber, said system containing a cooling agent
and an auxiliary agent in the presence of which
the cooling agent evaporates, which consists in
building up a liquid column pressure gradient,
circulating said auxiliary agent between the ab-
sorber and evaporatcr due to sald liquid column
bressure gradient and circulating dissolved cool-
ing agent between the generator and absorber.

: ’ EDMUND ALTENKIRCH.

CERTIFICATE OF CORRECTION,

. Patent No. 1,976,593,

October 9, 1934.

EDMUND ALTENKIRCH.

It is hereby certified that error

appears .in the ‘heading to thé printed spec-

ification of the above numbered patent requiring correction as follows: Line 7,

date of filing, after "Serial No.
23, 1925; and that the said Letters

therein that the same may conform to the

101,745" insert the words In Germany April
Patent should be read with this correction
record of the case in the Patent Office.

Signed and sealed this 5th day of February, A. D. 1935,
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