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2. Csizing. 

My invention relates to refrigeration, and more 
particularly to absorption refrigeration appara 
tuis containing an auxiliary pressure equalizing 
gaS. 

It is an object of my invention to provide an 
improved structure for refrigeration apparatus 
in which the Surface contact between a gas and a 
liquid is increased considerably, whereby a reduc 
tion in size and weight of refrigeration apparatus 
is effected. accomplish this by providing struc 
ture including a conduit through which a down 
Ward flowing liquid is directed to flow along the 
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top as well as the bottom parts of the inner waii 
of the conduit, the top part of the inner wall 
being provided with a surface extending in the 
direction of flow to which liquid tends to adhere 
and along which liquid tends to flow. 

Further objects and advantages of my inven 
tion will become apparent from the following 
description and accompanying drawings, and the 
features of novelty which characterize my in 
vention are pointed out with particularity in the 
claims which form a part of this specification. 

In the drawings, Fig. 1 diagrammatically illus 
trates absorption refrigeration apparatus of the 
pressure equalized type embodying my invention; 
Fig. 2 is an enlarged fragmentary sectional view 
of the evaporator shown in Fig. 1 illustrating 
more clearly one embodiment of my invention; 
Fig. 3 is a sectional view taken at line 3- of 
Fig. 2; Fig. 4 is an enlarged side elevation, partly 
in section, of the absorber shown in Fig. 1 illus 
trating more clearly a modification of the emi 
bodiment shown in Figs. 2 and 3; Figs. 5 and 6 
are an end elevation and plan view, respectively, 
of the embodiment shown in Fig. 4; Fig. 7 is a 
fragmentary sectional view of another modifica 
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tion of the embodiments shown in Figs. 2 and 4; 
Figs. 8 and 9 are sectional views taken at lines 
8-8 and 9-9, respectively, of Fig. 7; Fig. 10 is a 
fragmentary end view, taken at line fo-O of 
Fig. 11, of a modification of the embodiment 
shown in Figs. 7 to 9 inclusive; Fig. 11 is a sec 
tional view taken at line -l of Fig. 10; and 
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Fig. 12 is a fragmentary sectional view illustrat 
ing a further modification of the embodiment 
shown in Figs. 7 to 9 inclusive. 

Referring to Fig. 1, I have shown my improved 
gas and liquid contact construction embodied in 
absorption refrigeration apparatus of the pres 
sure equalized type generally as disclosed in 
Patent 1,609,334 to von Platen and Munters. The 
refrigeration apparatus comprises a generator 
containing a refrigerant in solution in a body of 
absorption liquid, and, although do not wish 

tributing plates or baffles 8. 

(C, 68-595) 
to be limited thereto, the refrigerant and ab 
Sorption liquid may be ammonia and water, re 
spectively. The generator may be heated in any 
suitable Inanner, as by a gas burner if, which is 
disposed below the generator and projects its 
fame into the lower end of a flue 2 which ex 
tends vertically upward through the generator. 
The heat applied to the generator and its 

contents expels the ammonia out of solution, and 
the annonia vapor thus generated fows upward 
through an air-cooled rectifier 3 and a conduit 
84 to the lower section 5 of an air-cooled con 
denser comprising a coil provided with a plu 
raity of heat dissipating elements or cooling fins 
6. When the surrounding air flowing over the 

surfaces of the coil and fins is at a sufficiently 
low temperature, all of the ammonia is liquefied 
in lower section 5 of the condenser and flows into 
a jacket which is disposed about a portion of 
conduit 4 provided with a plurality of dis 

The jacket 7 and 
conduit 4 form a liquid cooled rectifier, and any 
water vapor, which may be carried upward with 
the ammonia vapor is condensed in the conduit 
and air-cooled rectifier f and drains back to 
the generator 0. 

quefied ammonia flows from the jacket 7 
through a conduit 9 to the lower part of evapo 
rator section 2 into the upper end of which is 
introduced an inert gas, such as hydrogen, from 
a vertically extending conduit 2. The hydrogen 
and liquid ammonia are in parallel flow or flow 
ing in the same direction in the presence of each 
other, and the ammonia evaporates and diffuses 
into the hydrogen with consequent absorption 
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35 of heat from the surroundings of the evaporator . 
section 2). The resulting gas mixture of 
ammonia and hydrogen, that is, gas strong in 
ammonia, flows from the evaporator section 20 
through the outer passage 22-of a gas heat ex 
changer 23 and vertically extending conduit 24 
which communicates at its lower end with the 
lower end of an absorber 25 comprising a coil 
provided with a plurality of heat dissipating ele 
ments or fins 26. 
The ammonia is absorbed out of the strong 

gas mixture into weak absorption liquid which 
enters the upper part of the absorber 25 through 
a vertically extending conduit 2. The hydrogen, 
which is practically insoluble and weak in 
ammonia, passes upwardly from the absorber 25 
through conduit 28, a plurality of parallel tubes 
29 which form the inner passage of the gas heat 
exchanger 23, and conduit 2 into the evaporator 
section. 20. The gas heat exchanger 23 transfers 
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2 
heat from the weak gas flowing toward the evapo 
rator Section 20 to the strong gas flowing to the 
absorber 25. 
When the temperature of the surroundings is 

not sufficiently low to liquefy all of the ammonia. 
Vapor in the lower section 5 of the condenser, the 
ammonia Vapor flowing into the jacket passes 
through a conduit 30 into an upper section 3 of 
the condenser which also comprises a coil to which 
the fins 6 are secured. The ammonia vapor 
liquefied in the upper section 3 of the condenser 
by the Surrounding cooler air, flows through a 
conduit 32 into an evaporator section 33, the 
lower portion of the conduit 32 being Substan 
tially U-shaped to prevent gas in the evaporator 
from entering the condenser. Strong gas from 
the outer passage 22 of the gas heat exchanger 
23 flows upwardly through a vertically extending 
conduit 34 into the evaporator section 33, and, 
since the partial vapor pressure of ammonia in 
the strong gas is less than the vapor pressure of 
the warm liquid ammonia entering the evapo 
rator, liquid ammonia evaporates and diffuses into 
the strong gas with consequent absorption of heat 
from the liquid ammonia and surroundings of the 
evaporator section 33. The evaporation of an 
monia in the evaporator section 33 takes place at 
a higher temperature than in the evaporator Sec 
tion 20 and may be employed for cooling the stor 
age compartment of a refrigerator cabinet, a plu 
rality of fins 35 being Secured to the evaporator 
section 33 to increase the effective heat transfer 
Surface. w 

The strong gas into which the liquid ammonia 
evaporates and diffuses in the evaporator section 
33 flows through a downwardly extending con 
duit 36 back into the outer passage 22 of the gas 
heat exchanger 23. Due to the fact that the 
density of the strong gas leaving the evaporator 
Section 33 is greater than that entering the evapo 
rator section, a local circulation of strong gas is 
set up in the fluid circuit comprising the evapo 
rator section 33, and conduits 34 and 36. 

Liquid ammonia that is cooled in the evapora 
tor section 33 flows through a conduit 37 into the 
upper end of the evaporator section. 20. The 
cooled liquid ammonia, evaporates and diffuses in 
to the hydrogen, and, since this evaporation takes 
place at a lower temperature than in the evapo 
rator section 33, the evaporator section 20 may 
be employed as a freezing unit. The resulting 
gas mixture of ammonia and hydrogen, as previ 
ously explained, flows into the lower end of the 
air-cooled absorber 25. 
The absorption liquid flowing downward 

through the absorber 25 in counter-flow to the 
gas mixture becomes enriched in ammonia by ab. 
Sorption and passes through the lower end of con 
duit 24 to a vessel 38 which serves as an accumu 
lation vessel for the absorption liquid. From the 
Vessel 38, the strong absorption liquid flows 
through the inner conduit 39 of a liquid heat ex 
changer 40 to a coil 4 disposed about the lower 
end of the flue 12. The strong absorption liquid 
is raised by thermosiphon action from the coil 
4 through conduit 42 into the upper part of the 
generator 0. The absorption liquid is raised to 
a higher level in the generator to than it is in 
the absorber 25, and absorption liquid weak in 
ammonia flows from the lower end of the gener 
ator through a conduit 43, outer conduit 44 of 
the liquid heat exchanger 40, and vertical con 
duit 27 into the upper end of the absorber 25, the 
lower end of the conduit 27 being provided with 
heat dissipating elements or cooling fins 45 to 
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effect additional cooling of weak absorption liquid 
entering the absorber 25. 
In order to vary the total pressure in the refrig 

eration system just described with changes in 
air temperature, a vessel 46 for storing hydrogen 
is provided with the lower part thereof communi 
cating by a conduit 32 with the lower end of the 
upper section 3 of the condenser. The upper 
part of vessel 46 is in communication with the 
gas circuit through conduit 4 which is connected 
at its lower end to the Outer passage 22 of the 
gas heat exchanger 23. The vessel 46 and con 
duits 32 and 47 provide a path of flow from the 
upper section 3 of the condenser to the gas cir 
cuit, so that any hydrogen which passes through 
the section 3 of the condenser can flow to the 
gas circuit and not be trapped in the Condenser. 
Further, should the air temperature increase SO 
that ammonia is not liquefied in the upper sec 
tion 3 of the condenser, the ammonia vapor 
will flow through conduit 32 to displace hydrogen 
in the vessel 46 and force hydrogen through con 
duit 47 into the gas circuit. This raises the total 
pressure in the System, so that an adequate con 
densing pressure results for the increased air 
temperature. 
In accordance with my invention the evapo 

rator Section 20 and absorber 25 of the refrigera 
tion apparatus just described are of such con 
struction that the surface contact between liquid 
anmonia and gas in the evaporator, and between 
the absorption liquid and strong gas in the ab 
Sorber, is increased considerably, whereby a re 
duction in size and weight of the refrigeration 
apparatus is effected. The evaporator Section 
20, referring more particularly to Figs. 1 to 3 in 
clusive, comprises a coil including a plurality of 
inclined conduits 46 connected to each other and 
arranged in the same vertical plane. In order 
to increase the effective gas and liquid contact 
surface the top part of each conduit 46 is de 
pressed or indented to form a downwardly curved 
outer wall portion, as indicated at 47 in Fig. 3. 
The downwardly curved top wall part does not 
extend to the extreme lower end of each conduit 
46 but is flared or curved upwardly a', a point a 
short distance from the lower end, as indicated 
at 48, and directly beneath the flared portion 48 
at each bend of the coil is formed a shallow vessel 
49. To unite the lower and upper ends of ad 
jacent conduits they are formed with oblique 
ends which are united at 50 and to an end plate 
5 in any suitable manner, as by welding, for ex 
ample. The bottom wall part at the lower end of 
each conduit 46 is curved, and, with the upper 
end of the depressed wall part of the conduit 
directly below it, forms the shallow vessel 49. 
The seam formed by the wall portions of adjacent 
conduits about the shallow vessel 49 may be 
united by welding, as indicated at 52. 
By providing the shallow vessels 49 at spaced 

intervals, that is, at the bends of the coil, the 
normal downward flow of liquid from the bot 
tom wall part of one conduit directly to the bot 
tom wall part of the succeeding lower Conduit is 
retarded or checked. Although some of the liquid 
that flows over the edges of the vessels 9 is car 
ried downward by gravity to the bottom wall 
part of each succeeding lower conduit, a con 
siderable quantity of liquid that flows over the 
edges of the vessels 49 is directed onto the inner 
surface of the curved wall portion 47 of the con 
duits. Due to the inner convex surface provided 
at the top portion of the conduits 46, liquid di 
rected onto the convex surfaces tends to adhere 
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2,116,998 
thereto and flow along the underside of the top 
wall portion of the conduits. The liquid directed. 
onto a convex inner surface flows downwardly 
about the surface until it reaches the lowest part 
thereof. The surface forces between the liquid 
and the downwardly inclined convex surfaces 
are such that the liquid tends to adhere to the 
Surfaces; and the surface forces, together with 
the force of gravity, effectively move the adhere 
ing liquid in the form of drops downwardly along 
the inclined top surfaces of the conduits 6. By 
terminating the curved portions 4 a short dis 
tance back from the lower ends of the conduits 
46, the liquid flowing along the curved top por 
tions 47 drops off at the upwardly flared por 
tions 48 into the shallow vessels 49. In this 
manner the direction of flow of the liquid is con 
trolled So that the maximum quantity of liquid 
is directed onto the convex top surfaces of the 
conduits. 

It will be understood from the foregoing that 
by utilizing the top as well as the bottom surfaces 
of the conduits 46 the surface contact between 
a gas and a liquid is greatly increased. In addi 
tion to increasing the surface contact between 
a gas and a liquid, additional advantages are also 
obtained. In the absorber, for example, the 
downward flowing absorption liquid becomes 
heated due to absorption of ammonia from the 
strong gas, and liquid convection currents cause 
the warmest absorption liquid to rise. In the 
liquid flowing along the top convex surface, ef 
fective dissipation of heat from the absorption 
liquid to the surroundings is obtained, because 
the Warnest liquid rises and directly contacts the 
inner curved surface of the top portions 8 of the 
conduits 46. 
Although there may be a tendency for liquid 

at the curved ends of Ordinary cylindrical toing 
to be directed onto the top curved surfaces of 
the straight portions of a coil, liquid will not ad 
here to the top concave inner surfaces but will 
flow, downwardly about the in he was to the 
bottom of the cylindrical tubing. Referring to 
Fig. 3, for example, iiquid directed onto the con 
cave wall portion indicated at 6' will fovy to he 
bottom part of the conduits 46 in a manner sini 
lar to liquid flowing about the inner surface of 
an ordinary cylindrical coil. However, liquid di 
rected onto the convex shaped portion indicated 
at 3 will flow downwardly about the depressed 
top part 47 of the conduits arid, as explained 
above, tend to adhere to and flow along the star'- 
face thus provided due to the surface forces 
between the liquid and the surface. 
In the embodiment just described the conduits 

436 are arranged one above the other in substan 
tially the same vertical plane. In order to re 
duce the total height of the apparatus of this 
character the conduits may be arranged in two 
substantially parallel planes. Referring to Figs. 
1, 4 and 5, the absorber 26 is illustrated as such 
a modification in which conduits 53 and 56 are 
divided into two groups and arranged in sub 
stantially parallel planes. The conduits 53 and 
54 are similar to the conduits 86 and are also 
depressed Or indented in 8 lengthwise direction, 
as indicated most clearly at 5 in Fig. 4, to form 
a curved top wall portion to which liquid tends to 
adhere and along which the liquid tends to flow. 
The ends of adjacent conduits 53 and 56 are 
connected by curved cross conduits 56 and 57, 
respectively, which are bent downwardly adja 
cent their discharge ends, as indicated at 58, 
so that downwardly flowing liquid collects in the 
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shallow vessels 59 formed by the extreme upper 
ends of the top curved portions of the conduits 
53 and 54. The lower ends of the conduits 53 
and 5 are flared upwardly, as indicated at 60, 
to cause liquid flowing along the top curved 
Surfaces to drop to the bottom parts of the cross 
conduits 56 and 57. The liquid flowing down 
wardly through the inclined conduits 53 and 5 
and the cross conduits 56 and 5 accumulates in 
the shallow vessels 59 and, in fiowing over the 
edges of these vessels, is directed onto the inner 
Curved top surface portions of the conduits as in 
the embodiment shown in Figs. 2 and 3 and de 
scribed above. 
In Figs. 7 to 9 inclusive I have illustrated a 

modification in which conduits or colls 6, similar 
in section to the conduit 46 shown in Fig. 3, 
extend within cylindrical conduits or coils 62 so 
that, in addition to the flow of liquid along the 
inner top and botton wal. portions of the con 
duits 6 f, liquid also flows along the top curved 
portions of the inner conduits 6f which are 
spaced from the top parts of the outer conduits 
62. The lower end of each outer conduit 62 is 
curved or bent back upon itself at 63 and se 
cured to the upper end of the succeeding lower 
Outer conduit. This may be accomplished by 
providing aligned openings in the lower bent ends 
and upper ends of adjacent conduits and uniting 
the conduits about the openings by welding, as 
indicated at 64. To the lower bent end of each, 
conduit and upper end of the conduit secured 
thereto are fixed end plates 65 and 66, respec 
tively. In order to direct liquid along the inner 
top convex surfaces of conduits 6, the upper 
ends of the conduits are provided with a plu 
rality of apertures 6 and a barrier 63 below the 
apertures. The barrier 68 permits the accumu 
lation of liquid at the upper end of each conduit; 
which partly flows over the extreme upper edge 
69 and the top of the barrier (S3; Some of the 
liquid that flows over the extreme upper edge 
69 and thröugh the apertures 6' is directed onto 
the down Wardly convex surface portion 69 of the 
inner conduits 68. With this construction, there 
fore, liquid fows along three different paths to 
increase the effective surface contact, between a 
liquid and a gas. The walls of the inner con 
duits 6 are relatively thin to facilitate the form 
ing of the top indented or depressed portior GS 
and, after insertion into the straight portions of 
the outer conduits 62, are secured thereira, as by spot Welding, for example. 

In Fig. 12, I have illustrated a modification 
siniai to that shown in Figs. to 9 in which 
portions of the walls at the ends of the outer 
cond its 62 are cut at an acute angle to their 
lengthwise direction and united to , each other 
at and to an end plate , as by Welding, for ex8ple. 

Instead of arranging the outer conduits 62 in 
the same Wertical plane they may be divided into 
two groups and arranged in parallel planes to 
reduce the height of the apparatus. Such a 
modification is shown in Figs. 0 and 1 which is 
similar to the modification shown in Figs. 7 and 
9 &nd differs therefron in that the lower end of 
each outer conduit 62 is bent transversely or at 
right angles at 72 and extends to the succeeding 
lower conduit in the opposite group of conduits. 
The lower bend ends 2 and the upper ends of 
an adjacent lower conduit are provided with 
aligned openings and united about the openings 
by welding as indicated at 73. The uppermost 
conduit 62 is connected to the lower end of con 
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4. 
duit 28 of the refrigeration apparatus, and both 
groups of conduits are provided with heat dissi 
pating elements or fins 26'. 
In view of the foregoing, it will be understood 

that I have provided an improved gas and liquid 
contact structure for refrigeration apparatus 
and, while I have shown and described several 
embodiments of my invention, Such variations 
and modifications are contemplated as fall with 
in the true spirit and scope of my invention, as 
pointed out in the following claims. 
What is claimed is: 
1. Refrigeration apparatus having an inert gas 

circuit including a conduit having an inlet and 
Outlet at different elevations, said conduit being 
So constructed and arranged that liquid flowing 
downward therethrough in the presence of gas is 
directed to flow along the top as well as the bot 
tom parts thereof, and that adjacent the top 
part and extending in the direction of flow an in 
ner depending ceiling surface is provided to 
which liquid tends to adhere and along which 
liquid tends to flow. - 

2. In an absorption refrigeration System, a gas 
heat exchanger, a storage vessel, a conduit ex 
tending vertically between said exchanger and 
said vessel, and an absorber coil having One end 
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connected to said conduit and one end connected 
to said exchanger for circulation of a gas, a men 
ber for introducing absorption liquid into Said 
coil, said coil being so constructed and arranged 
that liquid flowing downward therethrough in 
the presence of gas is directed at Spaced inter 
vals to flow along the top as well as the botton 
parts thereof, and that at the top part and ex 
tending in the direction of flow an inner Surface 
convex in section is provided to which liquid 
tends to adhere and along which liquid tends to 
flow. 3. Refrigeration apparatus including a genera 
tor, a condenser, an evaporator, an absorber, and 
members connecting the aforementioned parts 
to form a complete system for circulation of a 
refrigerant, an absorption liquid and an inert 
gas, said absorber including a conduit having an 
inlet and outlet at different elevations, said Con 
duit being so constructed and arranged that ab 
sorption liquid flowing downward therethrough 
in the presence of a gas is directed at spaced in 
tervals to flow along the top as well as the bot 
tom parts thereof, and that at the top part and 
extending in the direction of flow an inner Sur 
face convex in section is provided to which liquid 
tends to adhere and along which liquid tends to 
flow. 4. Absorption refrigeration apparatus having 
an inert gas circuit including a conduit having 
straight portions and bends and an inlet and 
outlet at different elevations, a member for intro 
ducing liquid in said conduit into the presence 
of said gas, said conduit being so constructed and 
arranged that liquid flowing downward there 
through is directed at the bends to flow along 
the top as well as the bottom parts thereof, and 
that at the top part of said straight portions and 
extending in a lengthwise direction an inner Sur 
face convex in Section is provided to which liq 
uid tends to adhere and along which liquid tends 
to fiOW. 

5. Absorption refrigeration apparatus having 
an inert gas circuit including a conduit having 
straight portions and bends and an inlet and 
outlet at different elevations, a member for in 
troducing liquid in said conduit into the presence 
of said gas, at least one of said straight portions 
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being so constructed and arranged that adjacent 
the top wall thereof and in a lengthwise direc 
tion an inward curved surface is provided to 
which downward flowing liquid tends to adhere 
and along which liquid tends to flow. 

6. Absorption refrigeration apparatus having 
an inert gas circuit including a conduit having 
straight portions and bends and an inlet and 
Outlet at different elevations, a member for in 
troducing a liquid in said conduit into the pres 
ence of said gas, at least one of said straight por 
tions being indented or depressed at the top wall 
part thereof in a lengthwise direction to provide 
an inner curved surface convex in section to 
which downward flowing liquid tends to adhere 
and along which liquid tends to flow. 

7. In an absorption refrigeration system, a gas 
heat exchanger, a storage vessel, a conduit ex 
tending vertically between said exchanger and 
said vessel, and an absorber coil having one end 
connected to Said conduit and one end connected 
to said absorber, said coil having downward in 
clined straight portions and bends, a member for 
introducing absorption liquid into Said coil, and a 
shallow vessel formed at at least one of the bends 
for collecting liquid flowing downward through 
said coil and for causing liquid to flow along the 
top as well as the bottom parts of one of said 
straight portions, Said straight portion below 
said vessel being so constructed and arranged 
that at the top part thereof and in a lengthwise 
direction an inner surface convex in section is 
provided to which liquid tends to adhere and 
along which liquid tends to flow. 

8. Refrigeration apparatus having an inert gas 
circuit including a conduit having downward in 
clined straight portions and bends and an inlet 
and outlet, and shallow vessels formed at the 
bends for collecting liquid flowing downward 
through said conduit in the presence of a gas and 
for causing liquid to flow along the top as well 
as the bottom parts of said straight portions, Said 
Straight portions being SO constructed and ar 
ranged that adjacent the top part thereof in a 
lengthwise direction an inner surface convex in 
Section is provided to which liquid tends to ad 
here and along which liquid tends to flow, said 
Convex surface terminating in said straight por 
tions at a region Substantially above the shallow 
Wessels formed at Said bends. 

9. Absorption refrigeration apparatus having 
an inert gas circuit including a conduit having 
downward inclined straight portions and bends, 
a member for introducing liquid in said conduit 
into the presence of said gas, and shallow vessels 
formed at the bends for collecting liquid flowing 
downward through said conduit and for causing 
liquid to flow along the top as well as the bottom 
parts of Said straight portions, said straight por 
tions being SO constructed and arranged that at 
the top part thereof and in a lengthwise direction 
an inner surface convex in section is provided 
to which liquid tends to adhere and along which 
liquid tends to flow. 

10. An absorber for a refrigeration system 
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utilizing inert gas including a conduit having 
downward inclined straight portions and bends, 
a member for introducing absorption liquid into 
said conduit, and shallow vessels formed at the 
bends for collecting liquid flowing downward 
through said conduit and for causing liquid to 
flow along the top as well as the bottom parts of 
said straight portions, said straight portions 
being indented or depressed at the top wall part 
thereof in a lengthwise direction to provide an 
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inner curved surface convex in section to which 
downward flowing liquid tends to adhere and 
along which liquid tends to flow, said convex 
surface terminating in said straight portions at 
a region substantially above the shallow vessels 
formed at said bends. 

11. An evaporator for an absorption refrigera 
tion system utilizing inert gas including a conduit 
having straight portions and bends and an inlet 
and outlet at different elevations, a member for 
introducing liquid refrigerant into said conduit, 
at least one of said straight portions being so 
constructed and arranged that adjacent the 
top wall part thereof and in a lengthwise direction 
an in Ward curved surface is provided to which 
downward flowing liquid tends to adhere and 
along which liquid tends to flow. 

12. Absorption refrigeration apparatis having 
a circuit for gas including a conduit having a 
depending ceiling for continuous downward flow 
of liquid therethrough in the presence of said gas 
along the top as well as the bottom parts thereof, 
means for introducing liquid into said conduit, 
and means to direct flow of liquid onto a top 
part of the conduit. 

13. Refrigeration apparatus having an inert 
gas circuit including a conduit having straight 
portions and bends and an inlet and outlet at 
different elevations, said straight portions being 
divided into two groups in substantially parallel 
planes, and at least one of said straight portions 
being so constructed and arranged that at the top 
wall part thereof and in a lengthwise direction 
an inward curved surface is provided to which 
downward flowing liquid tends to adhere and 
along which liquid tends to flow. 

14. Absorption refrigeration apparatus having 
an inert gas circuit including a conduit having 
straight portions and bends, and an inlet and 
outlet, at different elevations, a member for in 
troducing liquid in said conduit into the presence 
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of said gas, said straight portions being divided 
into two groups in substantially parallel planes, 
at least one of said straight portions being so 
constructed and arranged that at the top Wall 
part thereof and in a lengthwise direction a Sur 
face convex in section is provided to which dowran 
Ward flowing liquid tends to adhere and along 
which liquid tends to flow, and a shallow Wessel 
at a kend for collecting liquid foWing dioWWard 
through said conduit and for directing liquid onto 
the convex surface of said straight portion. 

15. Absorption refrigeration apparatts having 
an inert gas circuit including a conduit having an 
inlet and outlet at different elevations, a men 
ber for introducing liquid in said conduit into 
the presence of said gas, Said conduit compris 
ing an outer hollow member and inner hollow 
member extending therein, the top part of Said 
inner member being spaced from the top part of 
said outer member and having a depending cell 
ing to which downward flowing liquid tends to 
adhere and along which liquid tends to flow. 

16. Absorption refrigeration apparatus having 
an inert gas circuit including a conduit having 
an inlet and outlet at different elevations, a 
member for introducing liquid in said conduit 
into the presence of said gas, said conduit Com 
prising an outer hollow member and inner hollow 
member extending therein, said inner member 
being indented or depressed at the top wall part 
thereof in a lengthwise direction to provide an 
inward curved surface to which downward flow 
ing liquid tends to adhere and along which liquid 

tends to flow, and means to direct flow of liquid 
onto the inward curved surface of said inner 
member. 
1. Absorption refrigeration apparatus hav 

ing an inert gas circuit including a coil having 
inclined straight portions and bends and an in 
let and outlet at different elevations, a member 
for introducing liquid in said coil into the pres 
ence of Said gas, at least one of said straight 
portions comprising an outer conduit and inner 
conduit extending therein, the top part of said 
inner conduit being spaced from the top part of 
Said outer conduit and being so constructed and 
arranged that a surface convex in section and 
extending in a lengthwise direction is provided 
to which downward flowing liquid tends to ad 
here and along which liquid tends to flow, and 
a barrier at the upper end of said inner conduit 
adjacent a bend for retarding the normal down 
Ward flow of liquid and for directing liquid onto 
the curved convex surface of said inner conduit. 

18. Absorption refrigeration apparatus having 
an inert gas circuit including a coil having straight 
portions and bends and an inlet and outlet at 
different elevations, a member for introducing 
liquid into said coil into the presence of Said gas, 
at least one of said straight portions comprising 
an outer conduit and inner conduit extending 
therein, the top part of Said inner conduit being 
spaced from the top part of said outer conduit 
and having a curved inner surface convex in sec 
tion and extending in a lengthwise direction to 
which liquid tends to adhere and along which 
liquid tends to flow, and a barrier at the top part 
of said inner conduit adjacent a bend for retard 
ing the normal downward flow of liquid, said 
inner conduit having an opening in the top part 
thereof above said barrier. 

19. Absorption refrigeration apparatus having 
an inert gas circuit including a coil having 
straight portions and bends and an inlet and out 
let at different elevations, a member for intro 
ducing liquid in said coil into the presence of 
said gas, said straight portions being divided into 
two grougs in substantially parallel planes, at 8 
least ORRe of said straight portions comprising an 
Outei conduit, and inner conduit extending there 
in, the top part of said inner conduit being spaced 
froin the top part of said outer conduit with said 
inner conduit being so constructed and arranged 
that a the top part thereof and in a lengthwise 
direction is curved surface is provided to which 
liquid tends to adhere and along which iiquid 
tends to flow. 

23. Absorption refrigeration apparatus having 
an inert gas circuit including a coil having 
straigh, portions and bends and an inlet and 
outlet at different elevations, a member for in 
troducing liquid in Said coil into the presence 
of Said gas, said straight portions being divided 
into two groups in substantially parallel planes, 
at least one of Said straight portions comprising 
an outer conduit and inner conduit extending 
therein, the top part of said inner conduit being 
inderated or depressed at the top Wall part there 
of in a lengthwise direction to provide an inner 
curved surface convex in section to which liquid 
tends to adhere and along which liquid tends 
to flow. 

21. Absorption refrigeration apparatus having 
an inert gas circuit including a coil having 
straight portions and bends and an inlet and 
outlet at different elevations, a member for in 
troducing liquid in said coll into the presence of 
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6 2,116,998 
said gas, said straight portions being divided into 
two groups in substantially parallel planes at least 
One of said straight portions comprising an Outer 
conduit and inner conduit extending therein, the 
top part of said inner conduit being indented or 
depressed at the top wall part thereof in a length 
wise direction to provide an inner curved surface 

convex in section to which liquid tends to adhere 
and along which liquid tends to flow, a shallow 
vessel at a bend for collecting downward flow 
ing liquid and for directing liquid onto the inner 
convex surface of said inner conduit. 
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