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My invention relates to improvements in ab-
sorption refrigerating machines and more par-
ticularly to an absorption machine in which the
refrigerant or the working medium ecvaporates
into an inert auxiliary gas. The evaporation
may take place from the condensate of the work-
ing medium or from a concentrated absorption
solution thereof depending upon whether a con-
denser or a resorber is used to change the gaseous
refrigerant to its liquid phase before it is brought
into the presence of the inert gas in the evapo-
rator. An example of the condenser type of ma-
chine is disclosed in my Patent No. 1,615,353
granted January 25, 1927 while the resorber type
machine is disclosed in my copending applica-
tion, Serial Nos. 99,890 and 101,745, filed April 5,
1926 and April 13, 1926, respectively.

In such machines it may happen under certain
conditions that the pressure in the condenser or
resorber drops below that in the remainder of
the machine, temporarily. This occurs for ex-
ample, in the case where a fan is used to circulate
air over an air cooled condenser if the fan is
started suddenly and lowers the temperature of
the condenser quickly. The gaseous refrigerant
therein then changes to the liquid phase
more rapidly than refrigerant gas is supplied to
it. Such a drop in pressure may also occur when
the machine is shut down, since condensation

0 may take place after the supply of gaseous re-

frigerant to the condenser, has ceased.

In apparatuses heretofore constructed, the oc~
currence of a slight reduction in the pressure
in the condenser or the resorber disturbed the
liquid levels in the boiler part of the system and
often caused the weak solution to flow over into
the condenser or resorber: When this occurs
weak solution is delivered to the evaporator and
refrigeration ceases, Or if the machine is just
being started after this action has occurred, a
long starting period is required.

An object of the present invention is to over-
come these defects by preventing the passage of
solution from the boiler-absorber side of such a
system into the condenser or resorber.

A further object of the invention is to provide
convenient means for removing gases from the
condenser or resorber in the event that the total
pressure therein is higher than that in the ab-
sorber.

Another object is to provide simple means
for regulating the pressure between parts of the
apparatus which also functions to drain excess
liquids from the evaporator.

Tn order to accomplish these and other ob-
jects, a pipe is connected to the gas space of the
condenser or resorber and to that part of the
apparatus which contains the inert gas. Gases
may then pass into the condenser or resorber in~

‘with the accompanying

(€. 62—119.5)

stead of the solution to bring about an equaliza-
tion of the pressure, substantially, upon rapid
liquefication of refrigerant gas therein. Upon the
resumption of stable pressure conditions, the
gases SO transferred are returned to the part of
the apparatus in which they normally belong.
Means may also be employed to reduce excess
pressure in the liquefier or to vent inert gas
from the liquefier back to the evaporator or ab-
sorber. (Note: The term “liquefier” is used to
denote either a condenser or a resorber.) The
surplus or excess of gas may, for instance, have
been produced by an excessively strong develop-
ment of gas in the generator or may be caused
by the entraining of a portion of the jnert auxil-
iary gas, admixed with the working medium in
the evaporator and the absorber, into the lique-
fier or by its passing into it after the machine had
peen stopped. Wherever possible the same de-
vices should be used to vent gases from the lique-
fier when excess pressure occurs therein, as are
used to supply gas to it when a reduction in pres-
sure occurs. The pressure regulating device
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should be so designed that gas is able to pass:

into the liquefier if a reduced pressure prevails
in it but in case the total pressure therein is nor-
mal (that is equal—within certain limits—to the

85

total pressure in the evaporator or the absorber), -

then no inert gas can pass to the liquefier. This
may be accomplished by providing a liquid seal
in the conduit which regulates the flow of gases
to and from the liquefier.

1f the conduits for conveying gases to and from
the liquefier include a vessel for providing the
liquid seal, this means may also serve to convey
surplus quantities of liquid from the evaporator
into the absorber system, thus overcoming a dis-
advantage common to both the condenser and re-
sorber type of machine wherein excess solution
find its way into the evaporator.

The manner of accomplishing these and other
objects will be more apparent in view of the fol-
lowing description when considered in connection
drawings in which,

Fig. lis a diagrammadtic illustration of an em-

bodiment of the invention as applied to an ab- .

sorption machine of the resorber type in which
a, device for compensating for pressure differences
petween the liquefier and the remainder of the
system is provided. - : .

Pig. 2 is a diagrammatic embodiment of a re-
sorber system illustrating another form of the
invention and,

Fig. 3 diagrammatically illustrates the inven-
tion as applied to an absorption system in which
a condenser is employed.

For the purpose of describing the invention, it
will be assumed that a binary mixture consisting
of water and ammonia is used although the in-
vention is not limited to the use of these fluids.

90

95

100

105

110

115

120



10

15

20

30

35

40

45

55

60

2

In the evaporator 1 and the absorber 2 (Fig.
1) an inert gas (such as air) is admixed with
the ammonia. From the evaporator 1 the gas
mixture flows through a pipe 3 to the absorber
2 propelled by the action of a nozzle 5 in the
pbipe 3. From the upper end of the absorber it
returns through a pipe 4 to the evaporator 1.
Below the absorber 2 is arranged a U-shaped
pipe consisting of the two legs 6 and 7 through
which the strong absorption solution passes be-
fore it is delivered through a pipe 8 into the gen-
erator 9, which, is heated by a cartridge 10. The
gas expelled by the application of heat ascends
mixed with absorption solution in a rising pipe
11 into the gas separating chamber 12, where gas
and absorption liquid separate. While the liquid
returns through the pipe 13 into the absorber 2,
the gas flows through a pipe 14 into a pipe
15 in which is contained absorption liquid,
which under the action of the gas thus introduced
is lifted into the resorber 16 located at g higher
level. The absorption solution together with the
gaseous working medium thus pass into the up-
per part of the resorber 16. Within this vessel
the liquid flows downward over a coiled pipe 17
traversed by cooling water and absorbs the gas.
The strong absorption solution flows from the
lower part of the resorber 16 through a pipe 17,
which in conjunction with the pipe 15 forms a
heat exchanger, into the upper part of the evap-
orator 1. After the solution in the evaporator 1
has again given up the gas, it is discharged
through the U-shaped pipe 15, through which it
passes again into the resorber 16 under the action
of the introduced gaseous working medium.
From the pipe 14 branches a gas pipe 19, which
terminates in the nozzle 5 mentioned before.

The gas space of the resorber, i. e. the space
above the strong absorption solution accumulat-
ing in the resorber, is, by a gas pipe 20, 22, in com-
munication with the leg 7 of a U-shaped pipe lo-
cated below the absorber 2. This leg 7 has such
a diameter, that any ascending air or gas bub-
bles cannot eject liquid from this pipe. As a
rule the absorbable gases supplied by the pipe 20
are at once absorbed in the leg 7, because the so-
lution contained in the U-shaped pipe 6, 7 is
substantially weaker than the solution in the re-
sorber 16, inasmuch as its saturation corresponds
with the partial pressure of the ammonia, prevail-
ing in the absorber 2. The quantities of air or
gas penetrating through the liquid in the leg 7
bass into the pipe 3, and thus into the gas mix-
ture circulation system.

Between the two gas pipe portions 20, 22 is
located a vessel 21, in which is contained a store
of ligquid 30 consisting of absorption solution.
Pipe 20 opens into the vessel at the top and is
continued by a pipe 22, which at the level of the
store of liquid forms an overflow for the latter.
Below the surface of the store of sealing liquid
30 opens into the vessel 21 a pipe 23, the other
end of which is connected to the lowest point of
the gas pipe 4 leading from the absorber 2 to
the evaporator 1. The quantity of liquid con-
stantly contained in the vessel 21 is such, that at
a definite excess pressure in the gas space of
the resorber 16 it fills the connecting pipe 23 up
to a predetermined pressure height, and thus pre-
vents any passage of gas into the pipe 4.

The point at which the pipe 22 opens into the
leg 7 of the U-~shaped pipe 6, 7 is located at least
at such a distance below the point where the pipe
8 supplying the absorption liquid into the boiler
9, branches off that the column of liquid (tak-
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ing into account the difference in the specific
weights) standing in the connecting pipe 23 bal-
ances the column of liquid in the leg 7 exposed
to the same pressure.

The apparatus operates in the following man-
ner:

If for any reason a slight reduction in pressure
occurs in the resorber 16, inert gas passes from
the gas pipe 4 through the connecting pipe 23,
store of liquid 30, the pipe 20 and thus into re-
sorber 16,

If, on the other hand, a pressure higher than
normal is developed in the resorber by an ac-
cumulation of surplus gas quantities, this sur-
plus is able to pass through the pipe 20, by dis-
placement of the store of liquid in the pipe 23, into
the pipe 22 and the leg 7 of the U-shaped pipe
6, 7. As far as these quantities of gas are not
absorbed by the absorption liguid in the leg 1,
they pass into the gas pipe 3 and thus into the
absorber 2. The highest point of the connecting
pipe 23, i. e. the point where it branches from
the gas mixture pipe 4, is located so much higher
than the place where the pipe 23 opens into the
store of liguid 30, that even at the highest ex-
Cess pressure occurring in service in the liquefier
16 the column of liquid accumulating in the pipe
23 suffices to prevent the passage of gas into
the chamber containing the inert gas.

The store of liquid in the vessel 21 thus op-
erates like a valve, which in the case of reduced
as well as excess pressure in the resorber 16, acts
to bring about the necessary pressure equaliza-
tion or compensation in the system formed by
the evaporator and the absorber.
circumstances, it will be apparent that upon the
resumption of normal pressure conditions in the
liquefier after inert gas has been supplied there-
to, the inert gas will be gradually vented from
the liquefier back to the evaporator-absorber
system as refrigerant gas is supplied to the
liquefier from the boiler and separator, and re-
places the inert gas therein. By means of this
device the operation of the absorption machine
attains a high degree of safety.

Any .steam generated by the evaporation of
solvent in the evaporator and taken up by
the gas mixture, may also pass into the absorber
2 through the gas pipe 19 and the nozzle 5 as
well as the pipe 3. In the pipe 4 leading to the
lower end of the evaporator 1 a portion of the
steam condensers and the condensate accumulates
at the lowest point of pipe 4. Since the connect-
ing pipe 23 branches from this point the water
of condensation is promptly discharged into the
vessel 21, where it serves for maintaining the store
of liquid.

The surplus quantities of liquid in the evap-
orator also find & possibility to drain off into the
absorber system through the pipe 23. This is
a further advantage of the arrangement of the
connecting pipe 23, inasmuch as it renders the
otherwise necessary special pipe for the return
of surplus quantities of liquid from the resorber
into the absorption system superfluous.

The second embodiment, Fig. 2, differs from the
one described mainly by the feature, that a liquid
seal is not provided by a special vessel (as illus-
trated at 21 in Fig. 1}, but by a store of liquid in
the lower part of the resorber 26, and that the
connecting pipe equalizing the pressure is formed
by a pipe 27 issuing from the top of the gas space
of the evaporator 24 and opening into the re-
sorber 26 below the level of the store of liquid
29. The discharge of surplus quantities of liquid

Under these !i
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from the resorber system, which in the first de-
seribed embodiment of the invention was also
dealt with by the connecting pipe 23, takes place
here through a pipe 28 designed as liquid seal,
which issues from the gas mixture return pipe
at the bottom of the evaporator 24 and opens into
the lower part of the absorber 25.

The apparatus functions in a similar manner
as the one described before, so that it requires no
further description.

Fig. 3 illustrates the application of the inven-
tion to an absorption machine, likewise operating
with an admixture of gas, which instead of a
resorber contains a condenser. The gaseous
working medium driven from the absorption solu-
tion in the generator 31 rises, mixed with the
absorption liquid, into a separator 32, where it
separates from the liquid and is supplied to the
condenser 34 through a pipe 33, while the weak
absorption solution flows into the absorber 40
through a pipe 48. From the absorber a pipe 49
returns the strong solution into the generator 31.

Trom the condenser 34 the liquefied working
medium passes through an accumulator vessel 35,
to which is joined a return pipe 26, into the top
of the evaporator 37, into which enters from be-
low, through a gas pipe 39, the inert auxiliary gas
freed in absorper 40 from most of its gaseous
working medium. The gas mixture forming dur-
ing the evaporation flows through a pipe 38 to
the lower end of the absorber 40. Into the pipe
33 opens a gas pipe 41 branching from the pipe
33. This gas pipe terminates in a nozzle 42,
which maintains in well known manner the cir-
culation of the gas mixture in the direction of
the arrows shown. From the lower end of the
evaporator 37 a U-shaped conduit system includ-
ing pipe 45, conduit 47 and pipe 46 leads to the
lower part of the absorber 40. This pipe system
serves to return to the absorber any quantities of
liguid accumulating in the evaporator. In the
run of the aforementioned U-shaped system 45,
46 is provided a vessel 44, the upper part of which
is in communication with the gas pipe 33 by a
pipe 43, and which contains a store of liquid 50,
which is replenished by the surplus quantities of
liquid in the evaporator. The quantity of this
store is limited by an overflow pipe 47 forming
part of the conduit system aforementioned. The
overflow pipe 47 is so amply dimensioned, that in
the event a reduction in pressure occurs in con-
denser 34 and in bipe 43, it is able to accommo-
date the contents of the pipe 46. Simultaneously
gas passes into the pipe 43 through the pipe 45
and the store of liquid 50, so that the pressure is
equalized.” In case of an excess pressure in the
condenser 34, on the other hand merely a dis-
placement of the store of liquid 50 into the pipe
45 takes place, but no passage of gas, since the
U-shaped pipe 46 forming a liquid seal prevents
the passage of gas into the absorber 40.

Since the condenser 34 consists of a coil of small
sized pive, as shown, the inert gas is vented or
purged therefrom in the usual way by the passage
of slugs of liquid refrigerant formed therein
upon the resumption of a normal supply of re-
frigerant gas to the condenser from the sepa-
rator 32. )

various nodifications and changes may be
made without departing from the spirit and the
scope of the invention.

T claim as my invention:

1. In an absorption refrigerating machine com-
prising a generator, a liguefier, an evapo.ator,
and an absorber, said evaporator and said ab-

3

sorber being connected to form a circulation sys-
tem for a gaseous working medium and an inert
gas, said absorber and said generator being con-
nected to form a circulation system for the liquid,
a store of liquid subject to the pressure prevailing
in the gas space of said liquefier, and a pipe lo-
cated external to said circulation system for the
liquid, and opening with one end below the sur-
face of said store of liquid and with the other
end in said first circulation system.

9. In an absorption refrigerating machine com-
prising a generator, a liquefier, an evaporator,
and an absorber, said evaporator and said ab-
sorber being connected to form & circulation sys-
tem for a gaseous working medium and an inert
gas, a store of liquid subject to the pressure pre-
vailing in the gas space of said liquefier, and a
pipe opening with one end below the surface of
said store of liquid and with the other end in
said circulation system, the ends of said pipe
being located at gifferent heights so that a column
of liquid is formed in this pipe.

3. In an absorption refrigerating machine
comprising a generator, a liquefier, an evapora-
tor, and an absorber, said evaporator and said
absorber being connected to form a circulation
system for a gaseous working medium and an
inert gas, a store of liquid subject to the pressure
prevailing in the gas space of said liquefier, and
a pipe opening with one end below the surface
of said store of liquid and with the other end in
said circulation system, said absorber and said
generator being connected to form a liquid cir-
culation system, the vessel containing said store
of liquid being connected by a pipe with the gas
chamber of said liquefier, and by a second pipe
to the said liguid circulation system.

4. In an absorption refrigerating machine com-
prising a generator, & liquefier, an evaporator, and
an absorber, said evaporator and said absorber
being connected to form a circulation system for
3, gaseous working medium and an inert gas, a
store of liquid subject to the pressure prevailing
in the gas space of said liquefier, and a pipe open-
ing with one end below the surface of said store
of liguid and with the other end in said circula-
tion system, said absorber and said generator be-
ing connected by a liquid circulation system, and
a pipe for returning surplus guantities of liquid
from said evaporator into said generator, the
vessel containing said store of liquid being inter-
posed in said pipe.

5. In an absorption refrigerating machine com-
prising a generator, a liquefier, an evaporator,
and an absorber, said evaporator and said ab-
sorber being connected to form a circulation sys-
tem for a gaseous working medium and an inert
gas, a store of liquid subject to the pressure pre-
vailing in the gas space of said liquefier, and a
pipe opening with one end below the surface of
said store of liquid and with the other end in said
circulation system, the place of opening of said
pipe into said gas circulation system being located
low enough to enable the accumulation and dis-
charge of liquid, which forms in the gas pipe
leading from the absorber to the evaporator from
steam contained in the gas mixture circulating in
the said gas pipe, and a pipe for returning sur-
plus quantities of liquid from said evaporator into
said generator, the vessel containing said store
of liquid being interposed in said pipe.

6. In absorption refrigerating apparatus of the
type in which an inert auxiliary gas is employed,
the combination of an evaporator, an absorber,
conduit means connected to the evaporator and
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the absorber to provide a circuit for the flow of
the inert gas between them, a generator for ex-
pelling refrigerant gas from an absorption solu-
tion, a device for changing gaseous refrigerant to
a more dense fluid phase, means for normally
maintaining the total pressure in said device
slightly higher than that in said absorber and
means responsive to a temporary reduction in
pressure in said device for supplying inert gas to
the same from the evaporator absorber circuit.

7. In absorption refrigerating apparatus em-
ploying an inert auxiliary gas, the combination
of an evaporator, an absorber, conduit means
for connecting the evaporator and ahsorber and
for maintaining a quantity of inert gas therein,
a device for changing gasecus refrigerant to a
more dense fluid phase connected to said evap-
orator, means for normally maintaining the total
pbressure in said device slightly higher than that
in said abzorber, and means for causing the flow
of inert gas from the supply maintained in the
evaporator and absorber into said device upon a
predetermined drop of the total pressure in said
device below the total pressure in said evaporator
and ahbsorber. )

. In absorption refrigerating apparatus em-
ploying an inert auxiliary gas, the combination
with an evaporator, and an absorber, having an
inert gas therein, of a device for changing gas-
eous refrigerant to a more dense fluid phase,
means for normally maintaining the total pres-
sure in said device slightly higher than that in
said absorber and means for causing inert gas
to pass from the supply in the evaporator and
absorber into said device upon a predetermined
reduction in the total pressure in said device be-
low that in the absorber.

9. In absorption refrigerating apparatus em-
ploying an inert auxiliary gas, the combination
with an evaporator and an absorber having inert
gas therein, of a device for changing gaseous
refrigerant to a more densge fluid phase, means
for normally maintaining the total pressure in
said device slightly higher than that in said ab-
sorber and means for transferring inert gas from
the supply in the evaporator and the absorber
to said device, or vice versa upon the existence
of a predetermined difference in total pressure
between said device and the absorber.

10. In absorption refrigerating apparatus em-
ploying an inert auxiliary gas, the combination
with an evaporator and an absorber, having an
inert gas therein, of a device for changing gas-
eous refrigerant to a more dense fluid phase,
means for normally maintaining the total pres-
sure in said device slightly higher than that in
said absorber, and means for causing inert gas
to pass from the supply in the evaporator and
absorber into said device upon a predetermined
feduction in the total pressure in said device be-
low that in the absorber while precluding the
passage of incrt gas as aforesaid under normal
operating conditions.

11. In an absorption refrigerating machine
comprising a generator, a device for changing
the refrigerant to a more dense fluid phase, an
evaporator and an absorber, said evaporator and
absorber being connected to form a circulating
system for a mixture of gaseous refrigerant and
a neutral gas, and a storage vessel containing
a store of absorption liquid, and a pipe termi-
nating at one end below the surface of said lig-
uid store and at the other end in said mixture
circulating system; said absorber and generator
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being connected to form a liguid circulating sys-
tem, a second pipe connecting said storage ves-
sel with the gas space of said changing device to
render the liquid store subject to the gas pres-
sure prevailing in said device, and a third pipe
for connecting said vessel with said liquid cireu-
lating system, a U-shaped pipe located in the
course of said latter system, and being disposed
below said absorber and terminating with one
shank at the bottom of said absorber and with
its other shank in said mixture circulating sys-
tem ahead of the absorber, said third pipe con-
necting the surface of said liquid store with said
last-named pipe shank and terminating in the
latter below the surface of the liquid contained
therein.

12. In an absorption refrigerating machine
comprising a generator, a device for changing
gaseous refrigerant to a more dense fluid phase,
an evaporator, and an ahsorber, said evaporator
and said absorber being connected to form z cir-
culation system, for a gaseous working medium
and an inert gas, a store of liguid, said absorber
and sald generator being connected to form a
liquid circulation system, the vessel containing
gaid store of liquid being connected by a pipe
with the gas chamber of said device Lo render
the liguid store suhject to the pressure prevailing
in the gas space of said device, and by a second
pipe to the said liquid circulation system, and a
third pipe terminating below the surface of the
liquid store in said device for returning surplus
quantities of liquid from said evaporator into
said vessel.

13. The method of stabilizing the operation of
8 continuously operable absorption refrigerating
apparatus having a device for changing a re-
frigerant to a more dense fluid phase and an

)
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absorber, which method includes the steps of °

causing gas to flow from the absorber to said
device when the pressure in the latter is lower
than that in the absorber, causing gas to flow
from said device to the absorber when the pres-
sure in said device is higher than that in the
absorber and resisting the flow in one direction
by passing the gas through a liquid.

14. The method of stabilizing the operation of
a continuously operable absorption refrigerating
apparatus having a device for changing a refrig-
erant to a more dense fluid phase, an absorber
and an inert gas in said absorber, which method
includes the steps of causing the inert gas to
flow from the absorber to said device when the
bressure in the said device is lower than that
in the absorber, causing the inert gas to flow
from said device to the absorber when the pres-
sure in said device is higher than that in the
absorber and resisting the flow of gas in both
directions by passing the same through a liquid.

15. In absorption refrigerating apparatus em-
ploying an inert auxiliary gas, the combination
with an evaporator and an absorber, having
inert gas therein, of a device for changing gaseous
refrigerant to a more dense fluid phase, a con-
duit means connecting said device to the evapo-
rator and the absorber and adapted to convey
inert gas from the absorber to said device or
vice versa upon the existence of a difference in
total pressure between said device and said
absorber, and means for interposing a liquid in
said conduit means to resist the flow of inert
gas through said conduit means.
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