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ABSORPTION REFRGERATION 
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Delaware 

Application August 2, 1948, Serial No. 42,014 
(C. 62-119.5) 17 Claims. 

1. 
This invention relates to refrigeration and more 

particularly to absorption refrigeration Systems 
of the three-fluid type utilizing a refrigerant, an 
absorbent and a pressure equalizing gas. The 
present application relates back to my co-pend 
ing applications Serial No. 546,635 filed July 26, 
1944, now abandoned; Serial No. 737,032 filed 
March 25, 1947; and Serial No. 742,317 filed April 
18, 1947, now abandoned, for common subject 
matter. 
In such three-fluid or unipressure absorption 

refrigeration systems the refrigerant evaporates 
in the evaporator and diffuses into the pressure 
equalizing gas to produce refrigeration. The 
pressure equalizing gas with refrigerant vapor 
diffused therein falls by gravity, due to its in 
creased density, to cause a circulation in the 
gas circuit. Because of the arrangement of the 
elements in certain particular Systems it is poS 
sible for the gas to flow in either direction in 
the gas circuit depending upon the direction in 
which the circulation is first initiated. 
One of the objects of the present invention is 

to provide an absorption refrigeration System of 
the type indicated with a check valve in the gas 
circuit to permit the flow of gas in one direction 
and prevent the flow of gas in the opposite 
direction. 
Another object is to provide a check valve in 

the gas circuit of an absorption refrigeration 
system of the type indicated for limiting flow of 
gas to one direction only in said circuit While 
permitting flow of liquid from said circuit. 
Another object is to provide check valves Oper 

able at the slight difference in pressure prevail 
ing in the gas circuit of an absorption refriger 
ation system of the type indicated and adapted 
for installation in systems of usual construction 
without materially changing the arrangement of 
its parts. 
These and other objects will become more ap 

parent from the following description and draw 
ings in which like reference characters denote 
like parts throughout the several views. It is to 
be expressly understood, however, that the draw 
ings are for the purpose of illustration only and 
do not limit the Scope of the invention, refer 
ence being had for this purpose to the appended 
claims. In the drawings: 

Fig. 1 is a diagrammatic view of an absorption 
refrigeration system incorporating a check valve 
for controlling the flow of gas in the gas circuit 
while permitting the uncontrolled flow of liquid 
therefrom; . 

Fig. 2 is an enlarged sectional view of the 
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2 
check valve illustrated in Fig. 1 and showing 
the flexible slitted tube adapted to open when 
expanded and close when contracted; 

Fig. 3 is a transverse sectional view taken on 
line 3-3 of Fig. 2 and showing the arrange 

of the slits in the periphery of the flexible 
ube; 
Fig. 4 is a detail view of the inner perforated 

tube connecting the inlet and drain pipes of the 
check valve; 

Fig. 5 is a diagrammatic view of a portion of 
the gas circuit showing the check valve arranged 
in the return line between the absorber and gas 
heat exchanger; 

Fig. 6 is an elevational view showing the check 
valve enclosed in the absorber pot which con 
stitutes the outer casing thereof; 

Fig. 7 is a side elevational view of the check 
valve arranged horizontally on the absorber pot; 

Fig. 8 is a diagrammatic view showing a piv 
oted type check valve in the gas circuit; and . 

Fig. 9 is a Sectional view of a floating type check 
Valve and its arrangement in the gas circuit. 

Referring to the drawings, the present inven 
tion is shown applied to an absorption refriger 
ation System of the three-fluid uniform pressure 
type as Well known in the art. Such a system 
includes a generator f0, condenser if, evapora 
tor f2 and absorber 3, which are interconnected 
in a manner to be briefly described hereinafter. 
The System contains a solution of refrigerant in 
absorption liquid Such as, for example, ammonia, 
in Water and also an auxiliary pressure equaliz 
ing gas such as hydrogen. 
The generator 0 is in the form of an annu 

lar vessel having a central flue f4 and is heated 
by any suitable means such as a gas burner 5 
connected to a gas supply conduit 6. A vapor 
conduit connects the top of the generator 
to the upper or inlet end of the condenser . 
The lower or outlet end of the condenser is 
connected by a conduit 8 to the upper end of 
a pipe coil constituting the evaporator 2. Evap 
orator coil 2 is enclosed in an insulated refrig 
erator cabinet 9 and comprises a high temper 
ature Section 2a and a low temperature section 
2b. The upper end of the evaporator coil 12 

is also connected to the upper end of a descend 
ing conduit 2 constituting the inner passage of 
a gas heat exchanger 2 and the lower end of 
the evaporator coil is connected to the upper 
end of a sleeve 22 surrounding the descending 
conduit 20 and constituting the outer passage of 
the gas heat exchanger. A drain conduit. 35 con 
nects the bottom of the evaporator. 2 to the 
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conduit 20 through which liquid refrigerant Over 
flows from the evaporator and the drain conduit 
is provided with a depending loop to provide a 
liquid trap in the conduit. 
The absorber 3 comprises a vertically ar 

ranged finned coil having its lower end con 
nected to the lower end of descending conduit 
20 through a check valve 23, later to be described 
in detail, and in open communication. With an 
absorber pot 24. The upper end of the absorber 
coil 3 is connected to the lower end of sleeve 22 
of the gas heat exchanger 2. A pressure 
vessel 25 is connected between the outlet, end of 
the condenser if and the lower end of the de 
scending conduit 28 by conduits 26 and 27, re 
spectively. Thus, the gas circuit comprises aild 
gas flows from the upper or outlet end of ab 
sorber 3, outer passage 22 of the gas heat ex 
changer 2, evaporator coil 2, descending con 
duit 20 of the gas heat eXchanger, and check : 
valve 23 to the lower inlet end of absorber 3. 
The absorber pot 24 is connected to the gener 

ator 10 by means of a conduit 28 constituting 
the inner passage of a liquid heat exchanger 29, 
heating coil 39 surrounding the lower end of flue 
Í of the generator í0 and vapor liquid-lift tube 
3 connected to the side of the generator 0. 
The lower end of the generator vessel () is con 
nected to the upper end of the absorber 3 by a 
conduit 32, jacket 33 constituting the outer pas 
Sage of the liquid heat exchanger 29 and con 
duit 34. Thus, the liquid circuit comprises and 
absorbent liquid flows from generator thirough 
conduit 32, outer passage 33 of the liquid heat 
exchanger 29, conduit 34, absorber 3, absorber 3 
pot 24, and conduit 28 including the inner pas 
sage of the liquid heat exchanger, heating coil 
3G and lift tube 3 back to the generator. 
In accordance with the present invention the 

flow of pressure equalizing gas is controlled to : 
insure flow in the proper direction through the 
evaporator while permitting the uncontrolled 
flow of liquid from the gas circuit. As illus 
trated in the drawings the gas is permitted to 
flow in a direction counter-current to the direc 
tion of flow of refrigerant through the evapo 
rator but the gas may be controlled to cause it 
to flow in any direction desired. 
In the embodiment of the invention illustrated 

in Figs, 1 to 4 the flow of gas is controlled by the 
check valve 23 comprising a wall of an imper 
vious flexible material having an aperture there 
in which opens and closes automatically. The 
flexible wall is illustrated in the form of a tube 
36 enclosed in a casing 37, see Fig. 1. 
37 is mounted in a suitable opening in the top of 
the absorber pot 24 and is sealed therein as by 
welding the Seam therebetween. The lower end 
of the conduit 20 extends into the upper end of 
casing 37 and constitutes an inlet 38 to the check 
Walwe 23. The lower end Of absorber 3 is con 
nected to a suitable opening in the side of the 
casing 37 which constitutes an outlet port 39 
from the check valve 23. The bottom of casing 
3i is in open communication with the absorber 
pot 24 and has an open frame or spider 40 
attached to its sides adjacent the lower end 
thereof. A drain pipe 4 is supported adjacent 
its upper end by the Spider 40 in alignment with 
the inlet 38 and has a short Section projecting 
above the Spider as illustrated most clearly in 
Fig. 2. 
The flexible tube 36 of the check valve 23 ex 

tends between the inlet pipe 38 and drain pipe 
4 with its ends surrounding the ends of the 
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4. 
pipes. Tube 36 is provided with one or a plu 
rality of apertures formed as longitudinal slits 
42 in its periphery. Preferably, the tube 36 is 
made of natural or synthetic rubber or a flexible 
plastic, or may be made of a fabric impregnated 
with rubber or a flexible plastic. Due to the 
number and arrangement of the slits 42 the flex 
ible tube 35 is free to expand outwardly upon a 
slightly greater pressure inside than outside the 
tube which opens the sits and permits the flow 
of gas outwardly therefrom. However, a slightly 
greater outside pressure will contract the tube S6 
and upon contraction the adjacent edges of the 
slits abut to form a comparatively rigid struc 
ture which closes the tube to prevent the flow 
of gases inwardly thereto. The pressure drop 
iinay vary considerably with the kind of tubing 
and the length and number of slits. By way of 
example, a rubber tube having an outside diame 
ter of seven-eighths of an inch and a wall thick 
neSS of one-eighth of an inch With fourteen 
equally spaced slits one and seven-eighths of an 
inch long will produce a pressure drop of only 
forty-three hundredths of an inch of water while 
passing gas at a rate of 1500 liters per hour. 
While non-essential to the operation of the 

check valve a rigid perforated tube 44 is prefer 
ably provided between the ends of the inlet pipe 
33 and drain pipe 4 to limit the extent of con 
traction of the flexible tube 36. As illustrated 
in Fig. 4, the perforated tube A4 has an outside 
diameter substantially the same as the inside 
diameter of the inlet and drain pipes 38 and St. 
The ends of perforated tube extend into the 
ends of the pipes 38 and 4t and are fixedly at 
tached thereto as by welding or the like. The 
perforations in the tube 44 are in the form of a 
Series of spiral slots 45 to permit, the flow of gas 
therethrough. Thus, the pipes 38 and 41 and 
tube 44 constitute a continuous conduit with a 
perforated portion intermediate its ends which 
may be constructed as a single conduit if desired. 
The lower end of the drain conduit 41 extends 
into the absorber pot 24 below the liquid level 
therein. One form of the invention having now 
been described in detail the mode of operation 
is explained as follows. 

For purposes of description let it be assumed 
that the refrigeration System is about to be 
started initially or after an off cycle phase. To 
initiate a refrigeration cycle fuel is supplied to 
the gas burner 5 which heats the generator to 
and expels refrigerant vapor from absorption 
Solution therein. The refrigerant vapor flows 
from the generator f) through the conduit 7 to 
the condenser i where it is condensed to a liquid 
by the transfer of heat to the surrounding 
ambient. Liquid refrigerant flows from con 
denser through the conduit f8 into the upper 
part of evaporator 2. As the liquid refrigerant 
flows by gravity through the evaporator 12 it 
evaporates in the presence of pressure equalizing 
gas. The initial direction of flow in the gas cir 
cuit is determined by a number of factors which in turn depend upon the particular operating 
conditions. It may be stated categorically, how 
ever, that the relatively heavy mixture of re 
frigerant vapor and inert gas normally flows 
from the evaporator 2 to the absorber 13 through 
the inner passage 20 of the heat exchanger 2 
as well understood by those skilled in the art. 
After the flow has been initiated in the gas cir 
cuit the fiow will continue from the upper part 
2a of the evaporator into the inner. passage of 
conduit 26 of the gas heat exchanger 2 and will 
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be displaced by inert gas flowing into the lower 
end of the evaporator section (2b from the outer 
passage 22 of the gas heat exchanger 2. Due to 
the slight difference in pressure between the mix 
ture of refrigerant vapor and gas in conduit 20 
and the inert gas in casing 37 of the check valve 
23, the flexible tube 36 of the check valve Will ex 
pand to open the slits 42 therein to permit the 
flow of the mixture outWardly to the casing. 
The mixture then flows into the lower end of 
absorber 3 and upwardly therethrough. 
Simultaneously, absorption liquid weak in re 

frigerant flows from the generator O through the 
conduit 32, outer passage 33 of the liquid heat 
exchanger 29, and conduit 34 to the upper end of 
the absorber 3 and flows downwardly through 
the latter by gravity in a direction countercur 
rent to the direction of flow of refrigerant vapor 
and pressure equalizing gas therein. The abs 
Sorption liquid Weak in refrigerant abSOrbS the 
refrigerant vapor therein which liberates the 
pressure equalizing gas. The pressure equalizing 
gas being lighter than the refrigerant vapor tends 
to flow upwardly and enters the lower end of the 
outer passage 22 of the gas heat eXchanger 2, 
flows upwardly therethrough and enters the 
lower end of the evaporator 2 to complete its 
cycle. The absorption solution enriched with re 
frigerant flows outwardly from the lower end of 
the absorber 3 into the casing 37 of the check 
valve 23 and flows through the Spider 40 into the 
absorber pot 24. The enriched absorption solu 
tion in the absorber pot 24 flows through the con 
duit 28 comprising the inner passage of the liquid 
heat, exchanger 29 and coil 30 surrounding the 
fue at the base of the generator 0 Which 
vaporizes part of the refrigerant therein to raise 
the absorption Solution in the vapor lift conduit 
3 into the generator 0. 
From the above it will be apparent that the re 

frigerant flows through a circuit including the 
generator 10, condenser , evaporator 2 and 
absorber 3; the absorption Solution flows 
through a liquid circuit including the generator 
10, liquid heat exchanger 29, absorber 3 and 
absorber pot 24; and the pressure equalizing gaS 
flows through the gas circuit including the evap 
orator 12, inner passage 20 of gas heat exchanger 
21, check valve 23, absorber 3 and outer pas 
Sage 22 of the gas heat exchanger. 

Because of the delicate balance in gas Columns 
in gas heat exchanger 2 is sometimes happens 
that circulation in the gas circuit will be initiated 
in the wrong direction. The exact reason for 
Such reversal of flow is not fully understood but 
occasionally occurs in certain installations and 
may be due to the inert gas being carried along 
with the absorption Solution. When the latter is 
first introduced into the absorber 3 which starts 
a flow in the Wrong direction. When such a con 
dition exists gas foWS down Wardly through the 
outer passage 22 of the heat exchanger 2 to the 
absorber 3 and upwardly through the inner 
passage 2 to the evaporator 2. 

If for any reaSOn the mixture of refrigerant 
and inert gas should initially flow downwardly 
through the Outer passage 22 of the gas heat ex 
changer 2 instead of in the passage 20, a greater 
pressure Will exist in the casing 37 of the check 
valve than in the conduit 20. Such difference in 
pressure will contract the flexible tube 36 of the 
check Valve 23 to close the slits 42 therein and 
prevent the fiOW upWardly through the inner 
conduit 2. Such closing of the check valve 23 
will prevent the introduction of inert pressure. 
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6 
equalizing gas into the evaporator 2 so that the 
liquid refrigerant will flow through the evapor 
ator and drain conduit 35 into the inner passage 
20 of the heat exchanger 2. The liquid refrig 
erant Will then diffuse in the inert gas in . the 
conduit 20 to increase its density until the pres 
Sure therein exceeds the pressure in the casing 
37, at which time the flexible tube 36 will ex 

The mixture of re 
frigerant vapor and inert gas will then flow out 
Wardly from the conduit 20 into the casing 37. 
The flow downwardly through the conduit 

20 of the heat exchanger 2 then will cause 
a flow from the outer passage 22 of the heat ex 
changer into the lower end of the evaporator 2 
to displace the mixture flowing therefrom where 
by to cause the flow to be initiated in the proper 
direction. It will now be apparent from the 
above description that the check valve 23 at all 
times insures flow of gas in the proper direction 
in the gas circuit. 
While the check valve 23 controls the flow 

of gas in the gas circuit, it is so constructed and 
arranged as to permit uncontrolled flow of liquid 
from the gas circuit at both sides of the check 
valve. Tiquid may enter the gas circuit when 
handling or tipping the unit during transporta 
tion or may condense in the gas circuit during 
operation of the unit. In either case liquid in the 
gas circuit would interfere with the proper oper 
ation of the System and also prevent the Opera 
tion of the check valve 23 at the low difference 
in preSSures in the gas circuit. With the con 
struction of check valve illustrated in Figs, 1 to 4, 
liquids may freely flow from the conduit 20 and 
the interior of the flexible sleeve 36 of the check 
valve through the drain tube 4f into the absorber 
pot 24 and any liquid in the casing 37 at the ex 
terior of the flexible sleeve drains through the 
Open Spider 40 into the absorber pot. The im 
mersion of the lower end of the drain tube 4 in 
the liquid in the absorber pot 24 provides a liquid 
Seal Which prevents gas from by-passing the 
check valve. 
In Fig. 5 an arrangement is illustrated in 

Which the check valve 23 is connected between the 
upper end of absorber 3 and the outer passage 
22 of the gas heat exchanger 21. The lower end 
of the conduit 20 of the gas heat exchanger 2 is 
connected to the top of the absorber pot 24 and 
the side of the absorber pot is connected to 
the lower or inlet end of absorber 3. Absorption 
Solution Weak in refrigerant is supplied to the 
upper i end of the absorber i 3 through the con 
duit 84 in the Same manner as explained with 
respect to the construction illustrated in Fig. 1. 
The upper end of absorber 3 constitutes the 

inlet to the check valve 23 to adapt the latter to 
its new location. The rigid perforated tube 44 
has its lower end extending into the upper end of 
of the pipe from absorber 3 and its opposite 
end is Sealed by a cap 47. The flexible tube 36 
Surrounds the perforated tube. 44 with its ends 
Overlying the upper end of the absorber pipe 
and the cap 47. Flexible tube 36 has longi 
tudinal slits 42 in its periphery as previously 
described and Surrounding the flexible tube is 
a casing 48 mounted on the upper end of the: 
absorber 3. An outlet conduit 49 connects cas 
ing 48 to the outer passage 22 of the gas heat 
exchanger 2? and a drain conduit 50 at the 
lower end of the casing is connected to the con 
duit 34 for draining any liquid from the casing. 
The check valve 23 in the arrangement illus 

trated in Fig. 5 operates in substantially the same 
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: way as previously explained to permit flow in 
-the gas circuit in one direction and prevent flow 
in: the opposite direction. The pressure equal 
izing gas liberated in the absorber 3 flows up 
wardly into the interior of the flexible tube 36 
and expands the latter to open the slits 42 there 
in through which the gas flows outwardly into 
the casing 48. The gas then flows from the cas 
-ing 48 through the conduit 49 to the gas heat 
-exchange 2. However, if the pressure in the 
casing 48 is greater than the pressure at the in 
terior of the flexible tube 36, the latter Will con 
tract to close the slits 42 and prevent the flow of 
-gas inwardly thereto. The flow of liquid re 
frigerant into conduit. 20 then will reverse the 
-direction of flow as previously explained. Any 
liquid at the interior of the check valve 23 will 
flow by gravity into the upper end of the ab 
sorber 3 and any liquid in the casing 48 will 
:flow by gravity through the drain conduit 50 
which, together with the conduit 34, provides a 
liquid trap between the two sides of the check 
'valve. Thus, the check valve operates to insure 
Ithe flow of gas in the proper direction in the gas 
circuit while permitting iiquid to flow from the 
icircuit. . . . 

Fig.6 illustrates an arrangement in which the 
absorber pot 24 constitutes the outer casing of 
the check valve. The inlet conduit 20 of the 
gas heat exchanger 2í extends downwardly into 
-the top of the absorber pot 24 to provide an inlet 
38, The rigid perforated tube 44 is connected be 
tween the end 38 of the conduit 20 and drain pipe 
4 arranged in the manner illustrated in Fig. 2. 
The flexible slitted tube 36 surrounds the per- : 
forated tube 44 and the ends of the inlet pipe 38 
and drain pipe 41. The side of the absorber pot 
24 is connected to the lower end of the absorber 
3 above the liquid level in the pot as in Fig. 1. 
the check waive illustrated in Fig. 6 operates in 

exactly the same way as the check valve iuS 
trated in Fig. 1. The construction in Fig. 6, 
however, requires a comparatively larger absorb 
er pot 24, while the construction illustrated in 
Fig. 1 permits the use of an absorber pot of 
ordinary size but requires the fabrication of the 
special casing 31 and its attachment thereto. 

Im Fig. 7 an arrangementis illustrated in which 
the check valve 23 is mounted in a substantially 
horizontal position on an absorber pot 24 in the 
form of a horizontal cylinder. The casing 5 of 
the check valve 23 is supported by a conduit 52 
extending upwardly from the absorber pot 24 and 

- the casing is inclined slightly from the horizontal 
to insure proper drainage therefrom. The inlet 
conduit 20 extends into one end of the casing 5 
and a drain conduit 53 extends from the opposite 
end of the casing with its lower end connected 
to the absorber-pot 24 below the liquid level 
therein. A perforated tube 44 is provided between 
the inlet and drain conduits 20 and 53 and a 
flexible slitted tube 36 surrounds the perforated 
tube and ends of the inlet and drain conduits in 
the same way as explained with respect to the 
check valve in Fig. 1. Although not shown in 
detail only the upper half of the tube 44 is per 
forated so that liquid will drain by gravity along 

isthe lower imperforated half of the tube and 
through conduit 53 into the absorber, pot 24. Any 
fliquid in the casing:5 of the check valve 23 will 
drain through the conduit 52 into the absorber 
-pot. The-construction illustrated in Fig. 7 Opel'- 
lates in the same manner as previously described 
"but because of its mounting in a generally hori 
sizontal position it may be used where there is 
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8 
insufficient height for the vertical type check valve 
illustrated in the other views. . 

In Fig. 8 a check Valve 60 of modified construc 
tion is shown and in the embodiment illustrated 
is located between the upper end of the absorber 
3 and the outer paSSage 22 of the gas heat ex 

changer 2. The check valve 69 comprises a hous 
ing 6, a valve Seat 62 in the housing and a mov 
able valve element 63 adapted to engage the valve 
Seat. The valve seat 62 is formed at the end of 
a pipe Section 64 extending upwardly from the 
-absorber 3 which projects horizontally into the 
housing 6l. The valve element 63 is formed by 
a Slightly cupped sheet metal disk pivotally 
mounted upon the horizontal end portion 64 of 
the absorber pipe adjacent the valve seat 62. 
The arrangement is such that when the refriger 
ation System is level the weight of the valve ele 
ment 63 just closes the valve. In other words, 
the valve element 63 is pivoted in a manner so 
that the slight pressure of the inert gas flowing 
upwardly from the absorber 3 toward the heat 
exchanger 2 will hold the valve open whereas 
a Slight pressure in the Opposite direction im 
mediately closes the valve. 
As illustrated, the valve housing 6 is con 

nected to the outer paSSage 22 of the gas heat 
exchanger 2 by means of a conduit 65. A liquid 
drain conduit 66 provided with a trap 6 is con 
nected between the bottom of the waive housing 
6 and the pipe section 64 from the absorber 3. 
The check valve 60 permits the flow of gas from 
the upper end of the absorber 3 to the evapora 
tor 2 by swinging the pivoted valve element 63 
away from the valve seat 62 and prevents the flow 
of gas in the opposite direction by engaging the 
valve-element with the valve seat. Liquid drains 
from the gas circuit through conduits 64 and 66 
at opposite sides of the movable valve element 63 
and liquid in trap. 67 prevents the gas from by 
passing the check valve. 
In Fig. 9 a check valve 6 of still further modi 

fied construction is illustrated. The check valve 
To illustrated in Fig. 9 comprises a valve housing 
if in which is located what may be termed a float 
ing-valve. This floating valve includes a movable 
Valve element 2 adapted to engage a Valve seat 
73 formed at the upper end of a vertical conduit 
4 connected to the upper end of the absorber 3. 
A conduit 75 connects the lower end of the hous 
ing 7 to the upright conduit 4 below the hous 
ing and is provided with a depending liquid trap 
76 therein. A conduit 77 connects housing fi 
with the outer passage 22 of the gas heat ex 

" changer' 24. As shown, a plurality of guide mem 
bei's 18 are provided at the upper or outlet end 
of conduit 74 for guiding and limiting upward 
movement of the floating valve element 2. 
Walve element 2 is made of a light material 

Such as aluminum alloy and is free to move up 
wardly and downwardly between the guides 78. 
The movable valve element 72 is preferably of 
'inverted dish shape and merely rests upon the 
valve seat 73 so that a slight pressure exerted by 
the inert gas flowing upwardly from the absorber 
-through the conduit 74 lifts the valve element so 
that the inert gas mayflow from the upright con 
duit into the housing and through the conduit 

into the outer passage 22 of the gas heat ex 
changer 21, and from there into the lower end of 
the evaporator coil 2. A greater pressure of gas 
in housing if than in conduit 74 will hold the 
ivalve element 2 against the valve seat 3 at the 
upper end of conduit 4. 
it willinow be observed from the foregoing de 
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scription that the present invention: provides a 
check valve in the gas circuit of an absorption 
refrigeration system which controls the flow of 
gas therein while permitting the uncontrolled foW 
of liquid from the gas circuit. It will also be 
observed that the present invention provides sev 
eral different forms of check valves adapted for 
operation by the slight difference in pressure Oc 
curring in a three-fluid type absorption refrigera 
tion System. 
While several forms of the invention are herein 

illustrated and described, it Will be understood 
by those skilled in the art that further changes 
may be made in the construction and arrange 
ment of elements without departing from the 
spirit or scope of the invention. For example, 
the check valve illustrated in any particular figure 
of the drawings may be used at any of the loca 
tions in the inert gas circuit illustrated in other 
figures of the drawings. Therefore, without 
limitation in this respect, the invention is de 
fined by the following claims. 

claim: 
1. In an absorption refrigeration system hav 

ing a plurality of interconnected elements and 
utilizing a refrigerant, an absorbent and a pres 
sure-equalizing gas, a circuit for the pressure 
equalizing gas having a construction for produc 
ing circulation therein by a differential force of 
gas strong in refrigerant, a gas Weak in refriger 
ant in said circuit, and a check valve in the gas 
circuit so constructed and arranged as to be op 
erated to open and closed positions by the flow 
of gas in Said circuit to permit flow of gas in one 
direction and prevent flow of gas in the opposite 
direction, and depending passages at opposite 
sides of the check valve for draining liquid there 
from. 

2. In an absorption refrigeration system having 
a plurality of interconnected elements and utiliz 
ing a refrigerant, a liquid absorbent and a pres 
Sure-equalizing gas, a circuit for the preSSure 
equalizing gas having separate paths forming a 
column of gas Strong in refrigerant and a column 
of gas weak in refrigerant, the gas circulating in 
said circuit by a differential force of said columns 
of gas strong in refrigerant and gas weak in re 
frigerant, a check Walve in the gas circuit op 
erated to open and closed positions by the flow 
of gas in Said circuit to permit flow of gas in one 
direction and prevent the flow of gas in the op 
posite direction, a circuit for absorbent liquid, 
and means connecting the gas and liquid circuits 
to drain liquid from Opposite sides of the check 
valve and providing a liquid seal to prevent the 
flow of gas therefrom. 

3. In an absorption refrigeration System hav 
ing a plurality of interconnected elements and 
utilizing a refrigerant, an absorbent and a pres 
sure equalizing gas, a circuit for the pressure 
equalizing gas, a check valve in the gas circuit 
having a movable element operated by the flow 
of gas in one direction to open the circuit and 
operated by the flow of gas in the opposite di 
rection to close the circuit, and a construction 
and arrangement of parts in the gas circuit to 
provide passages below the movable element of 
the check valve for draining liquid therefrom. 

4. In an absorption refrigeration system hav- . 
ing a plurality of interconnected elements and 
utilizing a refrigerant, an absorbent and a pres 
Sure equalizing gas, a circuit for the pressure 
equalizing gas including an evaporator and ab 
SOrber arranged at different levels with conduits 
connected therebetween, said gas circulating in 
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10 
said circuit by the differential force of gas strong 
in refrigerant and gas Weak in refrigerant in said 
conduits, a circuit for absorption liquid inter 
Connected with the gas circuit, a check valve in 
the gas circuit having a movable element closing 
the circuit and Operated by the flow of gas in one 
direction to open the circuit for permitting the 
flow of gas in One direction and preventing the 
flow of gas in the opposite direction, and said 
Connections between the gas and liquid circuits 
being so Constructed and arranged as to provide 
paSSages below the movable valve element at 
each side thereof to drain liquid from the gas 
Circuit. 

5. In an absorption refrigeration system hav 
ing a plurality of interconnected elements and 
utilizing a refrigerant, an absorbent and a pres 
Sure equalizing gas, a circuit for the pressure 
equalizing gas, a circuit for absorption liquid in 
terconnected With the gas circuit, a check valve 
in the gas circuit having a movable element for 
closing the circuit and operated to open posi 
tion by the flow of gas in one direction in said 
circuit for permitting the flow of gas in one di 
rection and preventing the flow of gas in the op 
posite direction, connections between the gas and 
liquid circuits for draining liquid from the gas 
circuit at Opposite sides of the valve, and a liquid 
trap in at least one of the connections to prevent 
gas from by-passing the check valve. 

6. In an absorption refrigeration system hav 
ing a plurality of interconnected elements and 
utilizing a refrigerant, an absorbent and a pres 
Sure equalizing gas, a circuit for the pressure 
equalizing gas, and a check valve in the gas cir 
cuit comprising a tube of an impervious and 
flexible material having longitudinal slits in its 
periphery, a conduit connected to one end of the 
flexible tube to supply gas to the interior there 
of, means for sealing the opposite end of the tube 
While permitting liquid to drain therefrom, a cas 
ing Surrounding the tube, said flexible tube ex 
panding to Open the slits to permit the gas to 
flow OutWardly from the tube into the casing and 
contracting to close the slits to prevent the flow 
of gas from the casing to the interior of the tube, 
an outlet conduit connected to the casing, and 
means for draining liquid from the casing. 

7. In an absorption refrigeration system hav 
ing a plurality of interconnected elements and 
utilizing a refrigerant, an absorbent and a pres 
Sure equalizing gas, a circuit for the pressure 
equalizing gas, and a check valve in the gas cir 
Cuit comprising a tube having perforations in 
termediate its ends, a casing surrounding the 
tube, a tube of an impervious and flexible mate 
rial Surrounding the perforated tube and haWing 
longitudinal slits in its periphery, a conduit for 
Supplying gas to the interior of the perforated 
tube, said flexible tube expanding to Open the 
slits to permit the gas to flow outwardly from 
the conduit to the casing and contracting to close 
the slits to prevent the flow of gas from the cas. 
ing to the conduit, and an outlet conduit con 
nected to the casing. 

8. In an absorption refrigeration SyStem hav 
ing a plurality of interconnected elements and 
utilizing a refrigerant, an absorbent and a pres 
Sure equalizing gas, a circuit for the pressure 
equalizing gas including an evaporator and an 
absorber, a circuit for absorption liquid includ 
ing the absorber and a generator, a conduit 
through which gas flows from the eWaporator to 
the absorber, a check valve in said conduit and 
having a movable element operated by the flow 
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of gas toward the absorber to open the conduit 
and operated by the flow of gas in the opposite di 
rection to close the conduit, and means connect 
ing the gas and liquid circuits to provide pas 
sages at each side of the check valve below the 
movable element to drain liquid therefron. 

9. In an absorption refrigeration system of the 
type utilizing a refrigerant, an absorbent and a 
pressure equalizing gas, a generator, a condenser, 
an evaporator, an absorber, an absorber pot, con 
duits interconnecting the elements to provide cil - 
cuits for the refrigerant and absorbent, a circuit 
for the pressure equalizing gas including the 
evaporator and absorber, a check valve in the 
gas circuit between the outlet from the evapora 
tor and the inlet to the absorber comprising a 
casing mounted on the absorber pot, a tube of an 
impervious and flexible material in the casing 
and having slits in its periphery, a conduit con 
necting the evaporator and the interior of the 
flexible tube, a tube extending from the op 
posite end of the flexible tube into the absorber 
pot below the liquid level therein, a conduit con 
necting the casing to one end of the absorber, 
and a conduit connecting the opposite end of the 
absorber to the evaporator to complete the gas 
circuit, said tube of flexible material expanding 
to open the slits to permit the flow of gas out 
wardly to the casing and contracting to prevent 
the flow of gas from the casing to the interior 
of the flexible tube. 

10. In an absorption refrigeration system hav 
ing a plurality of interconnected elements and 
utilizing a refrigerant, an absorbent and a pres 
sure equalizing gas, a circuit for the pressure 
equalizing gas including an evaporator and ab 
sorber, a circuit for absorption liquid including 
the absorber and a generator, said gas circuit 
including a conduit through which gas flows from 
the absorber to the evaporator, a check valve in 
said conduit and having a movable element op 
erated by the flow of gas toward the evapora 
tor to open the conduit and operated by flow in 
the opposite direction to close the conduit, and 
connections between the gas and liquid circuits 
to provide passages below the movable element 
of the check valve at opposite sides thereof to 
drain liquid therefrom. 

11. In an absorption refrigeration System of 
the type utilizing a refrigerant, an absorbent and 
a pressure equalizing gas, a generator, a con 
denser, an evaporator, an absorber, a gas heat 
eXchanger having inner and Guter conduits With 
the inner conduit connecting the outlet from the 
evaporator to the inlet to the absorber, a check 
valve between the outlet from the absorber and 
the outer conduit of the heat exchanger, said 
check valve having a movable element operated 
to open position by the flow of gas in one direc 
tion and operated to closed position by the flow 
of gas in the opposite direction, a conduit Con 
necting the outer conduit of the heat exchanger 
to the inlet of the evaporator, and drain connec 
tions at opposite sides of the check valve below 
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the movable element for draining liquid from 
the check valve. 

12. An absorption refrigeration system of the 
uniform pressure type including a generator, a 
condenser, an evaporator, an absorber, structure 
interconnecting said elements providing circuits 
for flow of a refrigerating medium, an absorp 
tion liquid and an inert pressure-equalizing gas, 
and a flow control in the inert gas circuit, said 
flow control including a housing, a first conduit 
having an outlet end thereof opening into said 
housing and connected at the opposite end 
thereof to said inert gas circuit, a check valve 
in Said housing having a movable valve head 
adapted to Seattupon the outlet end of said first 
conduit, said cheek valve being arranged to be 
opened by inert gas flowing in one dierction only 
through said inert gas circuit and to be closed 
by gravity, and a second conduit connected be 
tween the flow control housing and the first con 
duit for flow of liquid from the former to the lat 
ter in a direction opposite to the flow of inert 
gas through said inert gas circuit, Said second 
conduit having a liquid trap therein. 

13. An absorption refrigerating system as set 
forth in claim 12 wherein the head of said check 
valve eomprises a cupped sheet metal disk that 
Seats upon the outlet end of Said first conduit. 

14. An absorption refrigerating system as set 
forth in claim 12 wherein the head of said check 
valve is mounted for pivotal movement upon the 
outlet end of said first conduit. 

15. An absorption refrigerating system as set 
forth in claim 12 wherein the outlet end of said 
first conduit projects horizontally into Said hous 
ing, and the head of said check valve is pivotally 
mounted upon the top of Said first Conduit at the 
outlet end thereof. 

6. An absorption refrigerating system as set 
forth in claim 12 wherein a plurality of guides is 
formed upon the Outlet end of said first conduit 
for guiding and limiting movement of the head 
of Said check valve. 

17. An absorption refrigerating System as set 
forth in claim 2 wherein the outlet end of Said 
first conduit projects vertically into said hous 
ing, and the head of Said check valve rests freely 
upon the Outlet end of said first conduit. 

WILLIAMI L. BULKLEY. 
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