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UNITED STATES PATENT OFFICE 
CARL GEORG MUNTERS, OF STOCKHOLM, sweDEN, AssIGNOR To ELECTROLUx SERVEL 

CORPORATION, OF NEW YORK, N. Y., A CORPORATION OF DELAwaRE 

REFRIGERATION 
Application filed August 28, 1926, Serial No. 132,160, and in Germany July 26, 1926. 

My invention comprises novel advances invention in one embodiment, applied to 
in the art of treatment of gas and vapor, an absorption refrigerating machine of 
especially applicable to refrigeration pro- known type employing a pump. 
ducing processes, particularly the absorp- Referring more particularly to Fig. 1, 

5 tion process. The objects of the invention which shows an apparatus of the constant 55 
include the obtaining of higher efficiency equalized pressure type, 10 designates a 
than previously has been known in proc- generator which contains a solution 11 of 
esses to which the invention is applicable; cooling agent or refrigerant in a solvent. 
the automatic regulation of liquid and gas In forms of the invention herein described 

10 separation by inherent process characteris- I shall designate ammonia as the cooling 60 
tics; automatic self-regulating adjustment agent, water as the solvent or absorption 
of process steps to proper co-ordination liquid and hydrogen as an auxiliary med 
with differing loads and heat balances; and ium into which ammonia diffuses for the 
others apparent as the description proceeds. purpose of evaporation. It is to be under 

5 In one important phase of the invention, stood, however, that the selection of these 65 
vapor is expelled from a solution, con- substances is for the purpose of illustration 
densed and then reheated to revaporization and without limitation. 
by the primary generation for the purpose Heat is applied to generator 10 by means 
of condensing a portion of the primary of an electric heating element 24 which sets 

20 vapor. I have developed various character- into a pocket 25 in the bottom of the gen- 70 
istic novel processes, process steps and ap- erator. Ammonia vapor expelled from 
parati involving this principle as will pres- solution in the generator passes through 
ently be apparent. Besides the above my conduit 12 and into a device which I herein 
invention contemplates further improve- term a reheat-separator. The reheat-sep 
ments and novel combinations in process, arator is designated generally by reference 75 
and apparatus. character 20. It is simultaneously a heat 
Various manners of carrying out my in- exchanger, a boiler, a condenser, a regulator 

vention, are shown on the accompanying and a separator. In the reheat-separator, 
drawings of which: steam which is entrained with the ammonia 

30 Fig. 1 is a view partly in elevation and vapor passing through conduit 12 is con- 80 
partly in section of parts of a refrigerating densed so that it may flow back toward the 
apparatus; generator and so that it will not pass on 

Fig. 2 is a sectional view taken on the through further parts of the refrigerating 
line 2-2 of Fig. 1, parts being shown in apparatus. The reheat-separator com 

5 full; y prises an outer shell 13 and an inner con-º 
Fig. 3 is a section taken on the line 3-3 duit 17. Between parts 13 and 17 there. 

of Fig. 1; M is a first path 29 for flow of ammonia vapor. , 
Fig. 4 is a section taken on the line 4-4 Conduit 17 constitutes a second path for 

of Fig. 1; the flow of ammonia as will presently be - 
Fig. 5 shows diagrammatically a differ- explained. In the first ammonia path 29 is 

ent form of refrigerating apparatus show- a series of baffling members 21, 22. Fig. 
ing a further development of the invention 3 shows a baffling member 2. Fig. 4 shows 
beyond what is included in the apparatus a baffling member 22. Baffling mem 
of Figs. 1-4; . . . ber 21 has a side aperture 26 on 

Fig. 6 is a view partly in section of an- one side and baffling member 22 has 
other apparatus in accordance with this a side aperture 27 on the opposite side. 
in vention; • ? . ?? ” Alternate baffling members are of type 21 

Fig. 7 is a sectional view taken on line and intermediate alternate baffling mem 
7-7 of Fig. 6; bers of type 22. Apertures 26 and 27 are 10? 
And Fig. 8 shows diagrammatically the thus placed out of alignment to give a tor 

  



2 
tuous path for ammonia through the reheat 
separator and this tortuous flow aids in the 
separation of entrained water vapor. The 
reheat-separator is inclined downwardly to 
ward the generator and each of disks 21 and 
22 is equipped with a lower opening 28 so 
that condensed water vapor flows backward 
through the passageway formed by open 

10 
ings 28 toward the generator. - 
. Ammonia vapor after passing through the 
reheat-separator continues through conduit 
14 and into condenser 15. Condenser 15 
comprises a pipe coil surrounded by a water 
jacket 16 but it is to be understood that the 
condenser as well as other parts of the appa 
ratus may be made of various constructions. 
Condenser 15 is connected with conduit 17. 

20 

Ammonia is condensed in condenser 15 and 
passes into conduit 17. The ammonia in 
conduit 17 is colder than the vapor in path 
29 and there consequently occcurs a trans 
fer of heat. from path 29 into path 17. Am 

| monia vaporentering path 29 contains su 
... 25 

30. 

??? and it loses some or all of its super 
eat due to the cooling effect of condensed 
ammonia in conduit 17. To illustrate, in an 
apparatus built according to this invention 
the temperature of ammonia gas and en 
trained water vapor leaving the generator 
may be 275 F. with a pressure of 242 lbs. 

... The proportion by weight of water to the 

40 

form and passin 

total quantity of ammonia and steam is 
about 14%. In its passage through the re 
heat-separator the temperature of the am 
monia and entrained water vapor is reduced 
from 275° F. to about 113°F. This last 
temperature is somewhat higher than the 
saturation temperature at 242 lbs. At this 
reduced temperature the water vapor en 
trained is practically entirely condensed and 
the amount of water remaining in vapor 

percent of the amount by weight of fluid 
pasing into the condenser. The condensed 
water absorbs some ammonia as it passes 
back toward the generator. In its passage 
back toward the generator, it passes through 
increasingly hotter zones and the increase in 

50 

55 

60 

temperature causes the ammonia to be again 
expelled from the condensate until, by the 
time the separated condensate has completed 
its return through the reheat-separator, its 
temperature and its ammonia concentration 
is substantially the same as that in the gen 
erator. The fluid entering condenser 15, 
which is practically pure ammonia, is cooled, 
decreased in temperature to the saturation. 
temperature at the existing pressure and is . 
condensed, and is further cooled some de 
grees below the saturation point. All that 
i? necessary, however, is to reach the satura 
tion temperature in condenser 15 and obtain 

65 
condensation suficient for the subsequent 
revaporization in conduit 17 to conden?e the 

the ammonia 

into the condenser through. 
conduit 14 is only a few hundreths of one 

a . . . 

1,808,7as 
entrained water in path 29. The ammonia 
entering conduit 1 from condenser 15 is re vaporized due to the higher temperature in 
path 29 and transfer of heat through conduit 
17. As the ammonia is revaporized or ? 
orated in conduit 17 it draws heat from t 
surrounding hot vapor in path 29 so that the 
temperature of the vapor passing through 
path 29 more and more approaches the sat 
uration temperature at which the ammonia 
in conduit 17 boils and thus is more and more 
freed of entrained water although it cannot 
reach this temperature wherefore no ammo 
nia can be condensed in the reheat-separa 
tor. The revaporized ammonia in conduit 
17 is again condensed in the second condens 
er 19 whereupon the condensate flows to the 
evaporator. From the second condenser 19 

passes through conduit 49 into 
evaporator 30. 

Evaporator 30 forms a portion of what 
may be termed a local cycle including also 
absorber 31, a hydrogen conduit 32, and a 
mixture conduit 33. Hydrogen circulates 
through this local cycle. In the evaporator 
the ammonia diffuses into'the hydrogen and evaporates thereby producing refrigeration. 
The mixture of ?????ona and 
por formed in the "'???????? passes through 
conduit 33 and into absorber 31. In the ab 
sorber, ammonia is absorbed by absorption liquid supplied thereto through conduit 34. 
Hydrogen which is relatively free from am 
monia passes through conduit32 to the evap 
orator to again mix with ammonia. Since 
the mixture of hydrogen and ammonia in the 
evaporator is heavier than the gas in the ab 
sorber which is composed of hydrogen to a 
greater extent, an automatic circulation is 

9 

hydrogen va 

produced through the evaporator and absorb 
er i The evaporator and absorber are equipped with disks 35 containing passage 
ways, which disks serve to give large sur 
faces of ¥????????? and absorption. The aced within cooling water jack absorber is p 
et 16 and its upper portion constitutes a pre 
cooling arrangement for weak absorption 
liquid entering the absorber from the gener 
????. - strong absorption liquid passes from the 
bottom part of the absorber through con 
duit 36 and into coil 37 which surrounds 
heating element 24, and is heated thereby. 
Thence the absorption liquid passes through 
conduit 38 and into the upper part of the 
generator. Weak absorption liquid flows 
through conduits 39, 40 and 34 into the 

Conduits 36 and 40 are placed 
in heat exchange relation. ... Coil 3 is an 
absorber. 
auxiliary generator which serves to circulate 
absorption liquid between the generator and 
absorber. he. various parts of the apparatus are 
maintained at the same constant total pres 
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sure and all parts are in unobstructed com 
munication with each other. The evapo 
rator is placed within a brine tank or other 
wise arranged within the place to be cooled. 
In Fig. 2, 75 designates the wall of a refrig 
erator cabinet, the evaporator being placed 
inside the cabinet and the absorber and 
generator outside wall 75 with respect to 
the cabinet. m 

In so far as the above described Figs. 1 
to : 4 are concerned, the i invention is pri 
marily directed to the reheat-separator and 
its relation to the apparatus as a whole. 
The specific local cycles between the gener 
ator and absorber and between the absorber 
and evaporator as shown in the above de 
scribed figures are not a part of the present 
invention except in combination with the 
reheat-separator. As respects this matter 
reference may be had to copending applica 
tion Serial No. 130,086 filed on August 18, 
1926 by Baltzar Carl von Platen and inne 
jointly which has matured into Patent No. 
1,609,334 granted December 7, 1926. 
By means of the relheat-separator the ap 

paratus is made independent of the quantity 
of fluid cycling through the same, that is, 
it is made independent of the intensity of 
heat supply. If the intensity of heat Sup 
ply is increased, a greater part of conduit 
17 becomes effective to cool the vapor in 
path 29. 

ing water quantities and temperatures and 
other external factors. It is thus possible 
to operate the apparatus simply and auto 
matically with constant efficiency at any 
load within the capacity of the apparatus. 
In the embodiment shown in Fig. 5, a 

different form of reheat-separator is dis 
closed. The generator in this embodiment 
is indicated by reference character 10 as in 
Fig. 1. Whereas the generator of Fig. 1 
was heated by electricity, the generator of 
Fig. 5 is heated by gas supplied through a 
gas burner 41. The gases of combustion 
resulting from the operation of the gas 
burner pass through fue 42 within gener 
ator 10. Vapor expelled in generator 10 
passes through conduit 43 which is extended 
so as to be cooled by air somewhat and to 
give a sufficient counter-flow path for ex 
pulsion of ammonia from the condensed sol 
vent and also to prevent undesirable heat 
losses between the generator and the sepa- . - 

Vapor formed within evaporation column. rator. - - - - X» 

The reheat-separator is likewise, desig 
nated by reference character 20 in this em 
bodiment. It is arranged vertically and 

60 

65 

comprises an outer shell 44 and an inner 
member 45 which may be termed an evapor 
ation or vaporization column. Evaporation 
column 45 is open at the top and there con 
nects with the space 46 between the outer 
shell 44 and the evaporation column 45, 

in condenser 15. 

The whole arrangement automati 
cally regulates itself independently of cool 

3 

which space is the first path of ammonia 
through the reheat-separator. The space 
within evaporation column 45, designated 
by reference character 47, constitutes the 
Second path of ammonia through the reheat 
Separator. 
Conduit 14 connects the upper part of 

reheat-separator with condenser 15 which 
comprises a coil situated within cooling 
water jacket 16. Conduit 14 receives vapor 
both from path 46 and evaporation column 
45. 
The lower end of condenser coil 15 is con 

nected to a separation chamber 51. Two 
conduits leave separation chamber 51, one 
conduit, 52, passing into the lower part of 
evaporation column 45 and the other con 
duit 53 passing upwardly and then down 
wardly with a loop at the top to connect 
with heat exchanger 55, hereinafter more 
fully described. Conduit, 52 is connected to 
the bottom part of separation chamber 51 
and is filled with liquid ammonia condensed 

Conduit 53 is connected 
to the upper portion of separation chamber 
51 so as to receive gas therefrom. The pur 
pose of this gas separation. chamber 51 and 
the conduit connection thereto is to sepa 
rate from the ammonia any hydrogen gas 
which may have been entrained with the 
strong liquor passing from the absorber to 
the generator and carried along with the 
ammonia vapor expelled in the generator. 
The hydrogen gas passes through conduit 53 
and into heat exchanger 55, this flow being 
caused by a very slight excess pressure de 
veloped by the generation process. 

Liquid ammonia leaving the end of co 
duit 52 which is within evaporation column 
45 is heated by superheated ammonia vapor 
in path 46 in manner similar to that ex 
plained with reference to the corresponding 
element of the apparatus of IFig. 1. This 
serves to condense water vapor entrained 
with the ammonia vapor expelled from the 
generator. In order to aid the transfer. of 
heat from the vapor in path 46 to the liquid 
ammonia in evaporation column 45, a series 
of flanges 56 are provided which extend 
around evaporation column 45. In order 
to obtain a tortuous path of flow through 
path 46 a further series of flanges 57 is en 
ployed. The liquid ammonia within evapo 
ration column 45 boils and wets the inner 
wall thereof for a considerable extent. 

45 passes out through the top thereof and 
into conduit 14. Obviously evaporation 
column 45 could have been connected to a 
separate condenser as conduit 17 of Fig. 1 
is connected to condenser 19. By the ar 
rangement shown in Fig. 5 the second con 
denser is eliminated and one condenser 
serves the function of condensing the am 
monia vapor formed in both the initial stage 
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hydrogen is liberated from the mixture to 
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of vaporization and the reheating stage of 
vaporization. , 

Unevaporated liquid ammonia passes 
through the lower part of evaporation col 
umn 45 into conduit 58 which surrounds 
conduit 52. Conduit 58 is joined to U 
shaped conduit 60 which passes downwardly 
from conduit 58, through conduit 61, hori 
zontally through heat exchanger 55 and up 
wardly through conduit 62 into the upper 
part of the evaporator 30. Liquid ammonia 
is discharged from conduit 60 into evapora 
tor 30 where it evaporates and produces. 
refrigeration. 

Heat exchanger 55 is composed of an 
outer cylindrical shell 63, two tube-heads 
64 and 65, and a series of horizontal tubes 
66. 
Tubes 66 extend through apertures in 

heads 64 and 65 and connect end chamber 
67 with end chamber 68. End chambers 67 
and 68 are closed from central space 69 ex 
cept for two small openings 70 and 71 in 
the bottom parts of tube-heads 64 and 65, 
respectively. . . . . . . . 
End chamber 67 is connected with the 

upper part of absorber 31 by means of con 
duit 61. End chamber 68 is connected to 
the upper part of the evaporator 30 by means 
of conduit 62. Hydrogen gas 
the upper part of absorber 31, through con 
duit 61, through end chamber 67, through 
tubes 66, through end chamber 68, and 

. . through conduit 62 into the upper part of 
35 the evaporator. ... . . . . - 

Central space 69 is connected with the 
bottom 
conduit.72 and this space is connected with 
the bottom part of absorber 31 by means of 
conduit 73. The mixture of hydrogen gas 
and ammonia formed in the evaporator 
passes through conduit 72, through central 
space 69, around tubes 66 and around tube 
60 and then through conduit 73 into the 
lower part of the absorber where the am: monia is absorbed into absorption liquid and 
return to the evaporator through the path 
hereinbefore traced, including conduit 61. 

Since some vapor of the absorption liquid 
is entrained with the hydrogen passing 
through conduit 61 toward the evaporator, 
openings 70 and 71 are provided so that 
this entrained vapor of absorption liquid 
which condenses on its way to the evapora 
tor will drain into central space 69 and then 
return to the absorber. By this means the 
heat exchanger 55 and connected conduits 
are kept free of liquid. . . . . . 
By exchanging heat between the gas mix 

ture in space 69 and the condensed ammonia 
in conduit 60 an appreciable gain in efficiency 
is obtained. The low temperature of the 
mixture serves to cool the hydrogen ???????????? 

65 into the evaporator and also to coo 
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than the quantity.o 

asses from 

art of evaporator 30 by means of 
extends within cylinder 76 and 
members 76 and 7. 

, 1,808,?as 
the liquid ammonia passing into the 
evaporator. Thus, a low intake item 
perature exists in the evaporator and a high 
er thermal efficiency can be obtained. The 
quantity of gas mixture passing through 
central space 69 for a given time is greater 
through tube 66 for the same time wherefore 
there is sufficient cold in the gas mixture to 
cool the hydrogen and also to cool the 
ammonia. . . . . 

. ?? 

hydrogen passing 

t 
The hydrogen gas passing through conduit 

53 enters central space. 69 and is there mixed 
with the gas mixture and passes to the 
absorber ??????? h conduit 73. Obviously 
conduit 53 need not be connected to space 69 but may, for example, be connected direct 
to the absorber. 
The connections between the 

and the absorber are the same in Fig. 5 as 
in the previous arrangement of Fig. 1. Like 
reference characters designate like parts, 
wherefore an explanation of this part of the 
apparatus is unnecessary in connection with 

????????. 6 and show one form of apparatus, 
present invention. The generator is again 
designated by reference character 10 and 
serves the same function, namely, to separate 
ammonia or other refrigerant from solution. 
absorption liquid passes through conduit 43 

nerator : 
8. 

9. 

as I would prefer to build it, embodying the 

9. 

The ammonia vapor with entrained vapor of . 
and into the reheat-separator 20 which is 
made as a U-shaped member. The vapor 
coming from the generator enters an outer 

1. 

cylinder 76. One leg 7 of a U-shaped tube. 
etween 

is formed the first 
for fluid through the reheat-separator. 

ath 
his 

pathis designated by reference character 29. 
Leg 77 of the U-tube corresponds to evapora 
tion column 45 of Fig. 5. The second path 
through the *????! is the space within leg 77 which I have designated by 
reference character 47. A series of baffling 

enser 15 by means of conduit 14. The up 
per end of leg 77 isopen and is also con 
nected with conduit 14 in the same manner 
as the corresponding partin Fig. 5. Con 

ribs 56 surrounds members 77. The upper 
art of cylinder 76 is connected with con 

denser 15 consists of an inner ammonia con 
duit 78 surrounded by an outer water con 
duit. 79. - From condenser. 15 liquefied 
ammonia passes through conduit 80 which 
corresponds to conduit 52 of Fig. 5 and into 
the other leg 81 of the U-tube (?? Fig. 7). 
The lower part of the U-tube is filled with 
liquid ammonia Conduit 80 opens just 
above the liquid ammonia in leg 81. Leg 
81 extends upwardly and the upper portion 
is connected to a conduit 53, so designated 
because it corresponds to conduit 53 of Fig. 
5. Entrained hydrogen passes through con 
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duit 53 and into heat exchanger 55. Liquid 
ammonia boils in leg 77 and vaporizes and 
serves to condense entrained vapor of ab 
sorption liquid in path 29 ??????? the 
entrained vapor in path 29 to fall down 
wardly to the bottom thereof where 
from it returns through conduit 43 to the 
generator. Liquid ammonia passes from the 

0. 
lower part of the U-tube through conduit 
60. Conduit 60, as previously, passes through 
heat exchanger 55 which is made up in the 
same manner as shown in Fig. 5 and is con 
nected to the upper part of evaporator 30. 

5 

20 

25 

30 

The arrangement should be suc 
level in the U-tube of the reheat-separator 
is slightly higher than the entrance of con 
duit 60 into evaporator 30. It will be seen 
that the connection of conduit 60 with the 
evaporator determines the pool of liquid 
maintained in the U-tube. The evaporator 
is situated within brine tank 83 which brine 
tank is formed with an enclosure 84 for the 
insertion of ice trays. 
The circulation of absorption liquid be 

tween the generator and absorber is substan 
tially like that shown in previous embodi 
ments and like reference characters desig 
nate like parts. There is a difference how 
ever in that the auxiliary generator is made 
differently and the heat exchanger is in 
verted to give a different direction of flow. 
In this modification, the coil 37 is replaced 
by a portion of the generator shell 84 Sur 

35 
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rounding fue 42. A conduit 85 connects 
this cylindrical auxiliary generator 84 with 
the upper part of the generator proper. 
Conduit 36 is connected to auxiliary genera 
tor 84 to supply rich absorption liquid there 
to. A space 86 is provided at the top of the 
auxiliary generator by having the lower 
opening of conduit 85 open into the auxil 
iary generator some distance below partition 
plate 87 which separates the generator 
proper from the auxiliary generator. An 
improved circulation is obtained with this 
space over what is obtained without it, 
Conduit 36 which leaves the lower part of 
the absorber passes downwardly and circles 
upwardly towards auxiliary generator 84. 
Conduit 40, surrounding conduit 86, circles 
downwardly. By means of this arrange 
ment, any vapor generated in conduit 36 
passes upwardly into the auxiliary genera 
tor 84. . . " 

In order to precool the absorption liquid 
passing into the absorber, conduit 34,in this embodiment, is made to pass through cool 
ing jacket 89 which surrounds the absorber 
and which is supplied with cooling Water. 
From the absorberjacket 89 the coolingwa 
ter passes to the condenserjacket 79. Con 
duit 34 takes several turns through the water 
within jacket 89 and then enters the upper 
portion of the absorber. 

that the 

interposed in conduit 49 which valve may be 

5 

late 88 adapted to form a portion of a re 
rigerating cabinet. 

in Fig.8 I have shown the reheat-sepa 
rator applied to an absorption apparatus in 
cluding a pump. Generator 10 is heated by 
means of a steam coil 11, Vapor generated 

??????: 10 passes through conduit 12 and into reheat-separator 20 comprising an 
outer conduit 13, and an inner conduit 17. 
The space between conduits 13 and 17 con 
stitute a first path through the reheat-sepa 

70 

rator which is connected to a separator 90. 
Separator 90 is connected by means of con 
duit 14 with a condenser 15. From con 
denser 15 conduit 91 connects with conduit 
17 and liquefied ammonia passes there 
through into the second path of the reheat 
separator. 

80 

From the reheat-separator am 
monia passes through conduit 92 and into a 
second condenser 19 whence it passes 
through conduit 49 and into evaporator 30. 
It will be seen that the reheat-separator ar 
rangement is substantially the same as that 
shown in Fig. 1. A throttling valve 93 is 
of any construction and which throttles the 
refrigerant from a high pressure in the gen 
erator, reheat-separator and condenser to a 
low pressure in evaporator 30, the drop in 
pressure serving to alter the status of the re 
frigerant thermo-dynamically so that it is 
forced to evaporate. From evaporator 30 
refrigerant passes through conduit 94 and 
into absorber 31. Absorber 31 is supplied 
with weak liquor from the generator 
through conduit 95 in which is interposed a 
valve 96 for obtaining a drop in pressure 
between the generator and absorber. A 
pump 97 serves to 
from the absorber through conduits 98.99, 
100 and 101 into the generator. The cooling 
water jacket for condensers 15, 19 and ab 
sorber 31 are suitably interconnected. 
While I have described various embodi 

ments of my invention, it will be readily 
seen that my invention is not limited to par 
ticular structure. 

t will be obvious that the process im 
provement of vaporizing a fluid of the sys 
tem in heat exchange relation with what 
may be termed a heat rejecting part such as 
the first path of the reheat-separator may 

ump enriched liquor. 

85 

90 

100 

05 

10 
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be applied to other heat rejecting parts. It 
will also be noted that, amongst the func 
tions of the reheat-separator, is that of per 120 forming the duty of the part of a refrigera 
tion system known as a rectifier. My re 
heat-separator is, however, more than a mere 
rectifier, as the term is defined by prior art 
and prior usage, particularly in the feature 
of making the condensation of vapor of ab 
Sorption liquid leaving the generator prop 
erly related to different loads on the system. 
What I claim is: 

125 

The whole apparatus is mounted on a 1. Those steps in refrigerating through 130 
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the agency of an absorption system which 
consist in generating vapor of a refrigerant, 
“condensing the refrigerant vapor, passing 
the condensed refrigerant into heat exchange 
relation with the generated vapor, evaporat 
ing condensed refrigerant in said heat ex 
change relation, recondensing the refriger 
?nt 6 evaporated, conducting the condensed 

10 

i ls 

relation and #???? 
refrigerant to an ? space, pro viding a pool of liquid in said heat exchange 

- said pool of liq 
uid due to the supply of condensed refrig 
erant to said evaporating space. Y 

2. Refrigerating apparatus comprising a 
generator for expelling a cooling agent from 
a solution, condensing means for condensing 
the cooling agent, an evaporator for vapor 
izing the?ooling agent, an absorber for ab 
sorbing the cooling agent, means for circu lating absorption liquid between the genera 
tor and absorber, means to circulate an aux 
iliary agent between the absorber and evap 
orator, the parts being connected in open 

arator comprising a first path and a second. 
path, so connected that vapor may pass 

:30 

said secon 

50 

S) 

35 
in a system of 

communication to permit the existence of 
the same pressure throughout the appa 
ratus, a separator interposed between the 
generator and condensing means, said sep 

rom the generator through said first path 
and into said condensing means, condensate 
may pass from said-first path back towards 
said generator, condensate may pass from 
said condensing means to said second path, 
condensate may pass from said second path 
to said evaporator and vapor may pass from Ppath into said condensing means 
and means for establishing a pool of con 
densate in said second path. .. ' 3. Refrigerating apparatus comprising a 
generator for expelling a cooling agent from 
solution, an evaporator for vaporizing the 
cooling agent, an absorber for absorbing the 
cooling agent, the parts being arranged in 
a system of constant pressure throughout 
employing an auxiliary agent into which the 
cooling agent, evaporates, said system in 
cluding also condensing, and separating 
means connected to receive vapor from the 
generator and return liquid toward the gen 
erator, said condensing and separating 
means comprising a heat exchanger having 
separated spaces, a condenser, connections 
for flow of vapor from said spaces to the 
condenser and means to conduct liquid from 
one of said spaces to said evaporator and to 
establish a pool of liquid in said condens 
ing and separting means. " . 4. Refrigerating apparatus comprising a 
generator for expelling a cooling agent from 
solution, an evaporator for vaporizing the 
cooling agent, an absorber for absorbin 
the cooling ???????????? the parts being arrange 

employing an auxiliary agent into which the 
constant pressure throughout . 

1,80s,7as 

cluding also condensing and separating 
means connected to receive vapor from the 
generator and comprising a heat exchanger 
including a first path, a second path, a con 
denser connected in series with said paths 

cooling agent evaporates, said system in 

70 

and a series of baffling members in one of 
said paths and a connection for conduct 
ing liquid from said separator to said evap 
orator, said connection being arranged to 
establish a pool of liquid in said condens 
ing and separating means. 

5. ???????? apparatus comprising a generator for expelling a cooling agent from 
solution, an evaporator for vaporizing the 

75 

80 

cooling agent, an absorber for absorbing the. 
cooling agent, the parts being arranged in 
a system of constant pressure throughout 
employing an auxiliary agent into which 
the cooling agent evaporates, said system 
including also condensing and separating 
means connected to receive vapor from the 
generator and comprising a vertically dis 
posed heat exchanger including a first path 
and a vaporization column and a condenser 
connected to receive vapor from said first 
path and said vaporization column and to 
deliver condensate to said vaporization col 

85 

90 

umn and a connection between said vapori 
zation column and said evaporator serving 
to maintain a pool of condensate in said 
vaporization column and to conduct con 
densate to the evaporator. 

6. In refrigerating through the agency of 
an absorption system wherein a refrigerant 
is vaporized by expelling the same from 
solution in a generator and carries some va 

95 

100 . 

por of absorption liquid therewith, which 
refrigerant is liquefied and introduced into 
an evaporator, that improvement which con 
sists in conducting liquefied refrigerant be 
fore introduction into the evaporator back 
into heat exchange relation with the wa 
porous refrigerant carrying vapor of ab 
sorption liquid to condense and separate 
out the vapor of absorption liquid while 
maintaining the same pressure of the re 
frigerant expelled by the generator and the 
liquefied refrigerant conducted back into 
heat exchange relation therewith. 

7. The continuous process of refrigerat 
ing through the agency of an absorption 
system including a generator, an evapora 
tor and an absorber which consists in intro 
ducing vaporizable refrigerant into the 
evaporator, evaporating the refrigerant into 
an inert gas, conducting the gas mixture 

05 

0 

5 

120 

thus formed into the absorber, circulat- . 
ing absorption liquid between the generator 
and absorber to separate the refrigerant 25 

from the inert gas in the absorber and con 
vey the refrigerant to the generator, con 
veying inert gas from the absorber to the 
evaporator, expelling refrigerant from solu 
tion in the generator to ? gaseous re 30 
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frigerant, liquefying the expelled refriger 
ant and conducting refrigerant, after lique 
faction and before introduction into the 
evaporator, back into heat exchange rela 

5 tion with the gaseous refrigerant expelled 
in the generator to condense and separate 
out entrained vapor of absorption liquid and 
then introducing the refrigerant into the 
evaporator. 

10 8. In apparatus of the character de 
scribed, a heat exchanger having separated 
spaces, means to supply vapor of a volatile p 
fluid containing entrained vaporous solvent 
to a space of said heat exchanger at a given 
pressure and to withdraw liquid from said 
space and means communicating with the 
aforementioned space to supply liquid of 
said volatile fluid substantially entirely free 
from solvent to a second space of said heat 
exchanger at the same given pressure to cool 
the vapor of said volatile fluid supplied by 
the first mentioned means and condense the 
entrained solvent therein, a liquid receiver 
other than said generator and means to con 
duct liquid from said second space to said 
liquid receiver. - 

9. A reheat-separator comprising a U 
tube, a cylinder surrounding one leg of said 
U-tube, a gas off-take' pipe connected with 

80 the other leg of said U-tube, means to with 
draw liquid from the bottom of said U-tube, 
means to withdraw vapor from the top of 
said cylinder and means to supply liquid to 
said U-tube, the leg of said U-tube within 
said cylinder being open. . 

10. In a device of the character described, a generator, a vertically extending separator 
comprising a first path and a second path, 
an upwardly extending conduit from said 
generator to said separator connected with 

5 

20 

25 

35 

said first path, a condenser connected to said 
first path to receive vapor therefrom and 
connected to said second path to deliver 
liquid thereto, and means to conduct liquid 
from said second path outside said genera 
tor. 

11. In a device of the character described, 

45 

a generator, a substantially, horizontally ex 
tending separator comprising a first path 

50 and a second path, an upwardly extending 
conduit from said generator to said separa 
tor connected with said first path, a con 
denser connected to said first path to re 
ceive vapor therefrom and connected to said 

55 second path to deliver liquid thereto, and 
means to conduct liquid from said, second 
path outside said generator. 

12. In a device of the character described, a generator, a vertically extending separa 
60 tor comprising a first path and a second 

path, an upwardly extending conduit from 
said generator to said separator connected 
with said first path, a condenser connected 
to receive vapor from both said paths, and 

65 connected to deliver liquid to said second 

7 

path, and means to conduct liquid from said 
second path outside said generator. 

13. In a device of the character described, 
a generator, a separator comprising a first 
path and a second path, means to conduct 
vapor from said generator to said first path 
and drain liquid into said generator, a con 
denser connected to said first path to re 

70 

ceive vapor therefrom and connected to said 
second path to deliver liquid thereto, and 
means to conduct liquid from said second 
ath away from the aforesaid parts. 
14. In a device of the character described, 

a generator, a separator comprising a first 
path and a second path, means to conduct 
vapor from said generator to said first path 
and drain liquid into said generator, a con 
denser connected to both said paths to re 
ceive vapor therefrom and connected to de 
liver liquid to said second path, and mü?? 

pat to conduct liquid from said second 
away from the aforesaid parts. 

15. In a device of the character described, a generator, a separator comprising a first 
path and a second path, means to conduct vapor from said generator' to said first path 
and drain liquid into said generator, a con 
denser connected to said first path to re 
ceive vapor therefrom and connected to said 
second path to deliver liquid thereto, baffle. 
membersin said first path, means for con ducting liquid from said second path away 
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from the aforesaid p rts and means to main 
tain a pool of liquid in said second path. 

16. In a device of the character described, 
a generator, a separator comprising a first 
path and a second path, means to conduct 

00 

vapor from said generator to said first path 
and drain liquid into said generator, a con 
denser connected to both said paths to re 
ceive vapor therefrom and connected to said 
second path to deliver liquid thereto, baffle 

05 

members in said first path, means to con 
duct liquid from said second path away 
from the aforesaid parts and means to main tain a pool of liquid in said second path. 

17. In a device of the character described, a generator, a vertically extending separator 
comprising, a first path and a second path, 
an upwardly extending-conduit from said 
generator to said separator connected with 
said first path, a condenser connected to said 
first path to receive vapor therefrom and 
connected to said second path to deliver 
liquid thereto, a liquid receiver other than 
said generator, and a liquid conducting con 

ath. . . 
p 18. In a device of the character described, a generator, a vertically extending separator 
comprising a first path and a second path, 
an upwardly extending conduit from said 
generator to said separator connected with 

0 

115 

20 

duit. connecting said second path with said 
liquid receiver, said last mentioned conduit establishing a pool of liquid in said second 

2 

30 



first path to receive vapor therefrom and 
connected to said second path to deliver, 

O 

S 
? 

said first path, a condenser connected to said 

liquid thereto, a liquid receiver...other than said generator, a liquid conducting conduit 
connecting said second path with said liquid 
receiver, said last mentioned conduit estab 
lishing a pool of liquid in said second path, 
and a gas communication between said sec 
ond path and said liquid receiver. 

of the character 19. In a device described, a generator, a vertically extending separator 

5 

20. 

25 

30 

35 

do 

45 
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comprising a first path and a second path, 
an upwardly extending conduit from said 
generator to said separator connected with 
said first path, a condenser connected to both 
said paths to receive vapor therefrom and 

to deliver connected to said second path 
liquid thereto, a liquid receiver, other than said generator, and a liquid conducting con 
duit connecting said second path with said 
liquid receiver, said last mentioned conduit 
establishing a pool of liquid in said second. 
path. 

20. In a device of the character described, 
a generator, a vertically extending separa 
tor comprising a first path and a second 
path, an upwardly extending conduit from 
said generator to said separator connected 
with said first path, a condenser connected 
to both said paths to receive vapor there 
from and connected to said second path to 
deliver liquid thereto, a liquid receiver other 

generator, a liquid conducting 
conduit connecting said, second path with 
said liquid receiver, said last mentioned con 
duit establishing a pool of liquid in said 
second path, and a gas communication be 
tween said second path and said liquid re 
ceiver. \ , • 

21. Refrigerating apparatus comprising a 
generator, a separator, a condenser, an evap 
orator, an absorber, conduits connecting the 
aforesaid parts into a system including con 
duits forming a major circuit for circula 
tion of refrigerant through the generator, 
separator, condenser, evaporator and absorb 

50 

55 

60 

65 

er, a gas circulation circuit between the 
evaporator and the absorber, and a liquid 
circulation circuit between the generator and 
the absorber, said separator comprising a 
first path and a second path, said first path 
being connected to saidgenerator, said con 
denser being connected between said paths, 
and said second path being connected to the 
evaporator, the connection to the evaporator 
serving to establish a pool of liquid refrig 
erant in said second path. 22. Refrigerating apparatus comprising a 
generator, a separator, a condenser, an evap 
orator, an absorber, conduits connecting tibe 
aforesaid parts into a system including con 
duits forming a major circuit for circulation 
of refrigerant through the generator, separa 
tor, condenser, evaporator and absorber, a 

: a pool of 
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gas circulation circuit between the evapora 
tor and the absorber, and a liquid circula 
tion circuit between the generator and the 
absorber, said separator ? a first path and a second path, said first path being 
connected to said generator, said condenser 
being connected between saidi paths, and said 
second path being connected to the evapora 
tor, the connection to the evaporator serving 
to establish a pool of liquid refrigerant, in 
said second path, and a gas communication 

sepárator and said gas circula between said 
tion circuit. 23. Refrigerating apparatus comprising ? 
generator, a separator, a condenser, an evap 
orator, an absorber, conduits connecting the 
aforesaid parts into a system including con 
duits forming a major circuit for circula-. 
tion of refrigerant through the generator, 
separator, condenser evaporator and ab 

80 

85 

sorber, a gas circulation circuit between the 
evaporator and the absorber, and a liquid 
circulation circuit between the generator and 
the absorber, said separator comprising a 
first path and a second path, said first path 
being connected to saidgenerator, said con 
denser being connected between said paths, 
and said second path being connected to the 
evaporator, the connection to the evaporator 
extending downwardly and again upwardly 
and having an overflow portion for supply. . . . 
ing liquid refrigerant to the evaporator, the 
height of said overflow portion determining 
path. " .. ': ' .. : , .. ', .":.." " ? :’ ? - . 

24. Refrigerating apparatus comprising a 
generator, a separator, a condenser, an evap 
orator, an absorber, conduits connecting the 
aforesaid parts into a system including con 
duits forming a major circuit for circula 
tion of refrigerant through the generator, 
separator, condenser, evaporator and ab 
sorber, a gas circulation circuit between the 
evaporator and the absorber, and a liquid 
circulation circuit between the generator and 

liquid refrigerant in said second 

90 

5 ? : 
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05 

O 
the absorber, said separator comprising a 
first path and a second path, said first path 
being connected to said ??? said con denser being connected tween said paths, 
and said second path being connected to the 
evaporator, the connection to the evaporator 

15 

extending downwardly and again upwardly . . 
and having an overflow portion for supply. 
ing liquid refrigerant to the evaporator, the 
height of said overflow portion determining 
a pool of liquid refrigerant in said second 

separator and said gas circulation circuit. 25. That improvement in absorption and 
distillation processes wherein a volatile 
fluid is expelled from solution in a body of absorption medium of higher boiling point 
than said volatile fluid, thus forming a 
yapor mixture consisting of fluids of dif 
ferent boiling points, which consists in cool 

20 

path, and a gas communication between said 

25 
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? the vapor mixture by condensate of said 
volatile fluid in heat exchange relation and 
out of contact therewith to condense the ab 
sorption medium constituent of the vapor. 
mixture while maintaining the same pres 
sure of the vapor mixture and the conden 
sate of said volatile fluid to prevent con 
densation of the vapor of said volatile fluid 
in the vapor mixture, returning the con 
densed absorption medium but not the con 
densate of said volatile fluid to the body 
of absorption medium and conducting the 
condensate of said volatile liquid away from 
the heat exchange relation and away from 
the t??? of absorption medium. 26. That improvement in vapor treat 
ment which consists in cooling a binary gas 
mixture by heat exchange relation with one 
of the constituents of the mixture con 
densed, and substantially entirely separated 
from the mixture and in boiling condition 
to separate by liquefaction a second con 
stituent in the mixture and withdrawing 
both the one and the second constituents in 
liquid form from the heat exchange relation. 

27. In a device of the class described, a 
closed member, a U-tube, one leg of said 
U-tube extending within said member and 
opening into the upper part thereof, a con 
duit communicating with the lower part of 
said member outside of said U-tube, a con 
duit connecting the upper part of said mem 
ber with the other leg of said U-tube, means 
for cooling the last mentioned conduit, and a conduit communicating with the lower 
part of said U-tube. - - 

28. In a device of the class' described, a 
closed member, a U-tube, one leg of said 
U-tube extending within said member and 
opening into the upper part thereof, a con 
duit communicating with the lower part of . 
said member outside of said U-tube, a con 
duit connecting the upper part of said mem 
ber with the other leg of said U-tube, means 
for cooling the last mentioned conduit, a gas 
off-take pipe connected with the aforesaid . 
other leg, and a conduit communicating with the lower part of said Utube. 
In testimony whereof I hereunto affix my 

signature. , - v ? . ? 

CARL GEORG MUNTERS. 


