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This invention relates to improvements in heat
exchange systems such as refrigerating appara-
tus, for example of the absorption type, although
certain aspects thereof are adapted to other ap-

5 plications, as for example to boiler feed apparatus.

The present invention permits the provision of
a refrigerating system which may be free from
moving parts and which is not liable to the occur-
rence of excessive pressures even under abnormal
conditions, although permitting the boiler pres-
sure to be high relative to the low pressures in the
other portions of the apparatus, while. avoiding
mechanical feed pumps, valves or the like. Pref-

 erably a refrigerant having low vapor pressure at
15 the temperature of the cooler is employed; for ex-
* ample, this pressure may be a small fraction of

atmospheric pressure. Means are provided to per-
mit the continued maintenance of such a low pres-
sure within the system and to compensate for any
20 slight leakage of non-condensable gases into the
same which may occur and which might otherwise
cause an undue rise in the pressures of the con-
tained fluids. Accordingly a thermally operated
pumping means is combined with the refrigerat-
ing system and comprises an auxiliary fluid cir-
cuit in portions of which an suxiliary liquid, such
for example as mercury, may be utilized to pump
the absorbent-refrigerant mixture back to- the
boiler or generator against a comparatively high
pressure in the latter. Furthermore, this pumping
means may be advantageously arranged to ensure
the exhaustion of non-condensable gases from
the system so that the occurrence of minute leaks
- in the same will not be cbjectionable and will not
affect the operating efficiency thereof. Further-
more, the invention affords pressure balancing
means between variolUs parts of the refrigerant
circuit which are at different pressures, such for
example as the condenser and the evaporator or
the boiler and absorber, such pressure balancing
means preferably comprising columns of the com-
paratively heavy liquid, (e. g. mercury) which is
utilized in the auxiliary or pumping circuit,
. through which the lighter refrigerant and/or ab-
sorbent may rise and with which they are substan-
tially immiscible.

‘While for purposes of exemplification the vari-
ous features herein shown are particularly illus-
trated as applied to a continuously operable re-
frigerating system of the absorption type, it is to
be understood that certain aspects of the inven-
tion are broadly applicable to other uses such, for
example, as to other forms of refrigerating sys-
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In the accompanying drawing, the figure is a
diagrammatic illustration of one system embody-
ing the principles of this invention.

Referring to the drawing, the numeral 1 desig-
nates a heating factor, such as a gas burner, which
is supplied with a flue 2 about which the boiler
coil 3 is arranged, the upper portion of this coil

) bemg connected with an annular separating
chamber 4 disposed about the coil. Refrigerant
vapor and a weéak, solution of refrigerant in the
absorbent liquid paSs into chamber 4, the vapor
rising from the same 1ntQ the upwardly extending
rectifier duct 10 which is centinued in a down-
wardly inclined portion 11 prov1ded ‘with cooling
means such as fins 12 to form a refrigerart.con- 70
denser. The lower portion of this condenser"lfl\
is connected to an outlet 15 which forms one leg ™.
of a trap 16, the opposite leg 17 of which is higher
than the leg 15, having its upper end connected to
the cooler 20, for example, to the upper portion 5
of the latter. The cooler, as shown, may be of
the tank type having a vapor duct 24 connected
to its upper portion and extending to an absorber
25. The latter may be provided with cooling fins
26 or the equivalent. Preferably pipes 17 and 24.
are placed in juxtaposition to form a heat inter-
changer so that the temperature of the liquid
rising through the former is lowered by the cold
vapor from the cooler.

A trap 30 connects the lower portion of the
cooler with the vapor pipe 24. Preferably this
trap as well as the pipe 17 contains a compara-
tively heavy liquid, such as mercury, it being
evident that the weight of the liquid column in
pipe 17 balances the difference between the pres-
sure in condenser 12 and in cooler 20 and that
liquid refrigerant collecting at the mouth of
pipe 15 tends to pass over into the other leg of
the trap and to rise up to the cooler. Trap 30
is so arranged that the occurrence of an excess
of liquid such as mercury in cooler 20 will cause
the overflow of some liquid into vapor duct 24
and thence to the absorber.

.In order to prevent sudden pressure changes
within the system from causing the outflow of
mercury from the pipe 17 a second pipe 40 of
comparatively large diameter is joined to the
upper and lower portions of the same by inclined
connections 44 and 45. The latter are so ar-
ranged that globules of the lighter refrigerant
will rise through the small pipe 17 to the cooler,
while the large volume of the heavy liquid such
as mercury in the large pipe 40 permits a slight
change in the level of the contained liquid to
compensate for radical changes in the condition
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of the liquid column within the small pipe, as the
same is affected by the amount of refrigerant
rising therethrough, by sudden changes in pres-
sure etc. It is further evident that the fric-
tional resistance of the large pipe to changes in
the position of the heavy liquid is comparatively
low, thus aiding this function.

A drain 50 preferably is connected to the lower
portion of separating chamber 4, this drain form-
ing one leg of a trap 55, the opposite leg 56 of
which contains mercury, it being evident that
an increase in pressure above the pipe 50 will
cause some of the weak solution from chamber
4 to pass over into the other leg of the trap
and to rise to the top of the liquid column in
pipe 56. A second pipe 57 of larger diameter is
connected to the upper and lower portions of
the pipe 56 to ensure the maintenance of a col-
umn of heavy liquid therein even under abnor-
mal conditions. Pipe 56 is continued upwardly
to join a downwardly inclined duct 60 through
which the weak solution flows to the upper por-
tion of absorber 25. The latter may be provided
with a plurality of deflector plates or baffles 27
which cause the weak solution to follow a tor-
tuous path and aid the absorption of vapor from

- the cooler 20 in the weak solution received from

the pipe 60. The lower portion of the absorber

is connected by a tube 63 to an entraining cham-

ber 65. Preferably tube 63 has a restricted di-
ameter to permit globules of stray mercury to be
entrained in the same.

A shunt tube 70 preferably is connected to the
duct 15 adjoining the condenser. This tube is pro-
vided with an elongate helical portion 73 of re-
stricted diameter which affords considerable re-
sistance to the flow of vapor therethrough. Ac-
cordingly only a relatively small portion of the re-
frigerant that remains in the vapor phase when
reaching the upper part of tube 15 is shunted
through tube 70. The lower end of the helical coil
73 is connected to a lifter tube 74 that forms part
of the auxiliary heavy liquid or pumping circuit.
Preferably this tube is of comparatively small
diameter, i. e. of capillary dimensions, so that
vapor vented into the same is effective in lifting
successive slugs of mercury upwardly in tube 74
to a separating chamber 77. The upper portion
of the latter is connected by a vapor return duct
79 to the pipe 60. Accordingly refrigerant is sup-
plied at comparatively high pressure, i. e. at the
pressure of the condenser, to tube 70—73 and
thence to the lifter tube 74 while the vapor passes
from this tube at the low pressure of the ab-
sorber. Consequently the refrigerant vapor tends
to move up the lifter tube rapidly and to entrain
mercury slugs, carrying the same to the chamber
77. As mercury collects in the latter it flows
downwardly through one leg of a trap 80, the
opposite leg of which is connected to the inter-
mediate portion of entraining chamber 65.

A tube 85-0of capillary size is'adapted to receive
successive slugs of mercury from . this chamber
and to entrain bodies of strong solution from
tube 63 therebetween. Non-condensable gases
also tend to be carried with the strong solution
to the chamber 65 and to be entrained between
the mercury slugs or globules in pipe 85. The
lower end of the latter is connected to -an up-
wardly projecting extension 86 which is adapted
to vent liquid at the lower end of a standpipe
87. The latter contains a column of liquid, i. e.
strong solution or such a solution and mercury,
and its upper end preferably is open to the at-
mosphere so that non-condensable gases may

1,024,804

rise to the surface of the liquid column and be
vented from the system. .

The lower portion of the standpipe is connected
by a trap 74b to lifter pipe 74 which extends up-
wardly to its connection with pipe 71 and sup-
plies mercury to be lifted by vapor from the
latter. The lower end of standpipe 87 is con-
nected to a horizontal pipe 90 which is provided
with an upwardly extending branch 92 connected
to pipe 93 and with a downwardly inclined con-
tinuation which joins the lower portions of pipes
50 and 93 containing mercury; the upper end
of pipe 93 is connected to the boiler coil 3. Thus
as the height of the column in pipe 87 increases,
some of the solution will tend to pass over into
duct 92 and rise through the same to pipe 93,
the upper end of which is connected to the boiler
coil 3. The large bodies of mercury contained
in the lower portions of pipes 50 and 93 will tend
to prevent any exhaustion of mercury from this
portion of the system even under abnormal
changes in pressure.

Obviously a system of this character may use
a variety of absorbent and refrigerant fluids.
The types of absorbents and refrigerants sug-
gested in my copending application Serial No.
339,053, filed February 11, 1929, may be advan-
tageously utilized, for example, in a system of
this character. Among the refrigerants dis-
closed in that application are, for example, di-

-ethylamine as well as other amines such as pro-

pylamine, allylamine, and triethylamine, while
the methanolamines and perhaps the more vola-
tile ethanolamines are also suitable for this pur-
pose, while for absorbents propionic or butyric
acids as well as oleic, valerianic, caprylic, or ca-
proic acids may ke used. Due to the provision of
columns of heavy liquid, such as mercury, for
balancing pressure differences, a system of this
character may be quite compact.

In the operation of this system it is evident
that strong solution rising through pipe 93 is
heated by the warm solution in pipe 50 and passes
to vaporizer coil 3. A portion of the refrigerant
is vaporized in the latter and passes with some
of the solution to separating chamber 4 where
the heat from the vaporizer causes the separation
of additional refrigerant vapor from the solution.
The vapor rises through pipe 10, and the major
portion thereof passes into the condenser 11
where the refrigerant is liquefied. Due to the
relatively high pressure in the condenser the
weight of the column of heavy liquid such as
mercury in pipe 17 is balanced and.as the liquid
collects at the lower part of the condenser the
mercury at the bottom of trap 16 is sufficiently
depressed to permit globules of the refrigerant to
pass over into the longer leg of the frap and to
rise through the same to cooler 20. As previ-
ously explained, the larger volume of mercury
in the pipe 40 which is parallel to pipe 17 and is
connected thereto prevents sudden changes in
fluid or pressure conditions in the latter from
materially affecting the amount of mercury con-
tained therein. )

The normal level of the liquid contained in
cooler 20 may be substantially at the top of the
vapor pipe 17 so that collection of excess liquid,
which, for example, may result from the stray-
ing of absorbent to the cooler, will result in the
spilling over of liquid from the latter into duct
24 and thence to absorber 25. While the upper
portions of the mercury columns in pipes 17 and
40 are normally below the connection between
the upper end of the former and the cooler so
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thet mercury is not likely to stray to the latter,
the removal of mercury from the cooler is pro-
vided for by the trap 30, since stray mercury will
tend to fall to the bottom of the cooler and col-
lect in the trap causing a portion of the mer-
cury in the opposite leg of the same to spill over
into the vapor duct 24 whence it passes to the
absorber 25 and to the tube 63 at the bottom of
the same.
drawn from the surface of the liquid contained
in cooler 20 through duct 24 to the strong solu-
tion which flows downwardly over the deflector
plates 27 in the absorber, thus the temperature
of the cooler is reduced and refrigeration is
provided.

A portion of the vapor rising to pipe 10 is
shunted into the pipe 70, and the latter is con-
nected to the mercury lifter tube 74, it being
understood that when the system is in normal
operation the mercury in the lifter tube will tend
to stand above the end of pipe 71.  Since the
upper portion of tuke 74 is connected through
duct 79 to a low pressure portion of the system,
i. e. the absorber, refrigerant vapor tends to flow
through the tube 70 in response to the different
bressure conditions at the opposite ends thereof
and to flow upwardly through tube 74, entraining
successive slugs of mercury and lifting the same
to separating chamber 77. Even should refrig-
erant flowing through pipe 70 become condensed,
it will be vaporized due to the low pressure in the
lower end of pipe 73." As mercury piles up in the
lower portion of chamber 717, successive slugs of
mercury will pass out of the opposite leg of trap
80 into the entraining chamber 65. The strong
solution from absorber 25 is drawn through that
tube to the chamber 65 by the suction of succes-
sive slugs of mercury falling through tube 85.
Stray mercury, for example from the cooler 20,
which collects at the bottom of absorber 25 will
form into occasional mercury slugs which will
similarly be drawn through tube 63 to the en-
training chamber 65.

Non-condensable gases will tend to collect
either in the absorber or in the condenser. Gases
occurring in the former will be drawn with the
strong solution through tube 63 and be entrained
between the mercury globules falling through
tube 85. Non-condensable gases in the condenser
will be swept toward the end thereof adjoining
the mouth of the pipe 70 and pass into that tube
with the refrigerant vapor, rising through the
lifter tube 74 to the separating chamber 77 and
thence passing through ducts 79 and 60 to the
absorber from which the non-condensable gases
are drawn to the entraining chamber 65 and tube
85.
pipe 87 and the liquid column therein is exposed
to the atmosphere or any suitable gas receiving
region, the non-condensable gases will rise
through the liquid column in the standpipe and
be exhausted from the system. )

The height of the liquid column in the stand-
pipe varies to compensate for changes in baro-
metric pressure and in the internal pressures of
the system. As the strong solution continues to
collect in pipe 87 the height of the contained col-
umn will rise sufficiently to depress the mercury
at the bottom of the standpipe to permit some
of the solution to pass over into tube 92 through
which it rises to pipe 93, thus completing the
circiit. Mercury, on the other hand, tends to
flow downwardly through the connection 74% gt
the bottom of the standpipe and thence returns
to the lifter pipe 74. 'The liquid column in pipe

Obviously the refrigerant vapor is.

Since the latter is connected to the stand-

3

56 balances the pressure difference between the
absorber and the separating chamber 4 and is
50 arranged that portions of mercury which may
accidentally pass into pipe 79 may collect at the
top of the column and be returned to the main
mercury circuit.

From the foregoing it is evident that the heavy
liquid provided in the auxiliary circuit is lifted
by the refrigerant, shunted through pipe 74 in
order to circulate and entrain bodies of strong
solution and non-condensable gases to return the
strong solution to the boiler against the high pres-
sure therein and to exhaust the gasestothe atmos-
phere. It is further evident that the heavy liquid
employed in the auxiliary pumping circuit may
also form pressure-balancing columns, such for
example as that provided between the cooler and
condenser or between the separating chamber and
the absorber, and it is further evident that an
excess of mercury which passes into the main re-
frigerant circuit will automatically be returned
to the heavy liquid circuit while the major’ por-
tion of the working liguids of the refrigerating
system which flow through the pumping circuit
will be returned to the former. While a small
portion of the working fluids may be lost from
the top of the column in pipe 87 due to evapora-
tion and to incomplete condensation of vapors
out of the non-condensable gases, such a loss is
so small that it may continue over a period of
years without objectionably depleting the fluids
within the system.

- I claim: :

1. Apparatus of the class described compris-
ing ‘a main fluid circuit having a high pressure
portion and a low pressure portion, and means
maintaining a difference of pressure therebe-
tween, and means associated therewith to return
fluid from the low to the high pressure portion
of the system, said means comprising a fluid pas-
sage between said portions of the circuit and an
auxiliary fluid circuit having a tube of capillary
dimensions in common with said passage and
means for supplying successive slugs of auxiliary
liquid to the tube whereby fluid is entrained by
the heavy liquid and pumped to the high pres-
sure portion of the main circuit.

2. Apparatus of the class described compriz-
ing a main fluid circuit having a high pressure
portion and a low pressure portion and mieans
maintaining a difference of pressure therebe-
tween, and means associated therewith to return
fluid from the low to the high pressure portion of
the system, said means comprising a fluid pas-
sage between said portions of the circuit, and
an auxiliary fluid circuit having a tube of capil-
lary dimensions in common with said bassage and
means for supplying successive slugs of auxiliary
liquid to the tube; said passage including a con-
nection between said tube and the high pressure
portion of the circuit and means for separating
the auxiliary liquid from the fluid flowing through
said connection. .

3. Apparatus of the class described comprising
2 main fluid circuit having a high pressure por-
tion and a low pressure portion and means main-
taining a difference of pressure therebetween, and
means associated therewith to return fluid from
the low to the high pressure portion of the system,
said means comprising a fluid passage between
said portions of the circuit and an auxiliary fluid
circuit having a tube of capillary dimensions in
common with said passage and means for circu-
lating the auxiliary fluid through its circuit, said
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low pressure portions of the main circuit where
fluid from the main circuit entrains the auxiliary
liquid thus supplying successive slugs of auxiliary
liquid to the tube whereby fluid is pumped to the
high pressure portion of the main circuit.

4, Apparatus of the class described compris-
ing a main fluid circuit having a high pressure
portion and a low pressure portion, and means
for returning liquid from the high pressure por-
tion to the low pressure portion, said means com-
prising an auxiliary liquid circuit containing a
heavy, relatively non-volatile liquid, a shunt con-
nection adapted to direct fluid from the high to
the low pressurc portion of the main circuit, said
shunt and auxiliary circuit having a capillary
tube portion in common where shunted vapor en-
trains the heavy auxiliary liquid, and a liquid con-
nection between the high and low pressure por-
tions of the main circuit, said connection also
having a second capillary tube portion in com-
mon with the auxiliary circuit where liquid is en-
trained by said auxiliary liquid, and thus returned
to the high pressure portion of the main cir-
cuit. )

5. Apparatus of the class described comprising
a main fluid circuit having a high pressure por-
tion and a low pressure portion and means for
returning liquid from the high pressure portion
to the low pressure portion, said means compris-
ing an auxiliary liquid circuit containing a heavy,

‘relatively non-volatile liquid, a shunt connec-

tion adapted to direct fiuid from the high to.the

low pressure portion of the main circuit, said

shunt and auxiliary circuit having an upward-
ly extending capillary tube portion where shunt-
ed vapor lifts slugs of the heavy’liquid, and a
liquid connection between the high and low pres-
sure portions of the main circuit including a
downwardly extending capillary tube portion in
commeon with the auxiliary circuit where liquid
is entrained between falling slugs of said auxil-
jary liquid, and thus returned to the high pres-
sure portion of the main circuit.

6. Apparatus of the class described compris-
ing a main fluid circuit having a high pressure
portion and a low pressure portion and means for
returning liquid from the high pressure portion
to the low pressure portion, said means compris-
ing an auxiliary liquid circuit containing a heavy,
relatively non-volatile liquid, a shunt connec-
tion adapted to direct fluid from the high to the
low pressure portion of the main circuit, said
shunt and auxiliary circuit having an upwardly
extending capillary tube portion where shunted

vapor lifts slugs of the heavy liquid, and a liquid

connection between the high and low pressure
portions of the main circuit comprising a down-
wardly extending capillary tube portion in com-
mon with the auxiliary circuit where liquid is en-
trained between falling slugs of said auxiliary
liquid and thus returned to the high pressure
portion of the main circuit, and means to supply
non-condensable gases from said main- circuit
to said capillary tube portion, and means for

. venting said gases from the same to the air while

permitting the continued circulation of the lia-
uids.

7. Apparatus of the class described comprising
a main fluid circuit having a high pressure por-
tion and a low pressure portion and means for
returning liquid from the high pressure por-
tion to the low pressure portion, said means com-

_.prising an auxiliary liquid circuit containing a

heavy, relatively non-volatile liquid, a shunt con-
nection adapted to direct fluid from the high to

1,924,894

the low pressure portion of the main circuit, said
shunt and auxiliary circuit having an upwardly

extending capillary tube portion where shunted -

vapor lifts slugs of the heavy liquid and a liquid
connection between the high and low pressure
portions of the main circuit comprising a down-
wardly extending capillary tube portion in com-
mon with the auxiliary circuit where liquid is
entrained between falling slugs of said auxiliary
liquid, and thus returned to the high pressure
portion of the main circuit, and means to supply
non-condensable gases from said main.circuit to
said capillary tube portion, and means for vent-
ing said gases from the same -to the air while
permitting the continued circulation of the lig-
uids, said means including a liquid column with
its lower end connected to said second tube and
its upper end exposed to a region of gas exhaus-
tion. )

8. Apparatus of the class described comprising
a main fluid circuit having a high pressure por-
tion and a low pressure portion .and means for
returning liquid from the high pressure portion
to the low pressure portion, said means compris-
ing an auxiliary liquid circuit containing a heavy,
relatively non-volatile liquid, a shunt connection
adapted to direct fluid from the high to the low
pressure portion of the main circuit, said shunt
and auxiliary circuit having a capillary tube por-
tion in common where shunted vapor entrains
the heavy auxiliary liquid, and a liquid connec-
tion between the high and low pressure portions
of the main circuit, said connection also having
a second capillary tube portion in common with
the auxiliary circuit where liguid is entrained by
said auxiliary liquid and thus returned to the
high pressure portion of the main circuit, and
pressure balancing means within the main circuit
comprising a column of the heavy auxiliary liquid
through which the circulating liquid may rise.

9. Apparatus of the class described comprising

a main fluid circuit having a high pressure por-.

tion and a low pressure portion and means for
returning liquid from the high pressure portion
to the low pressure portion, said means compris-
ing an auxiliary liquid circuit containing a heavy,
relatively non-volatile liquid, a shunt connection
adapted to direct fluid from the high to the low
pressure portion of the main circuit, said shunt
and auxiliary circuit having a capillary tube por-
tion in common where shunted vapor entrains
the heavy auxiliary liquid, and a liquid connec-
tion between the high and low pressure portions
of the main circuit, said connection also having a
second capillary tube portion in common with
the auxiliary circuit where liquid is entrained by
said auxiliary liquid, and thus returned to the
high pressure portion of the main circuit, and
means for automatically returning to the auxil-
iary circuit auxiliary liquid that strays to the
main circuit. )

10. Apparatus of the class described compris-
ing a main fluid circuit having a high pressure
portion and a low pressure portion and means for
returning liquid from the high pressure portion to
the low pressure portion, said means comprising
an auxiliary liquid circuit containing:a heavy,
relatively non-volatile liquid, a shunt connection
adapted to direct fluid from the high to the low
pressure portion of the main circuit, said shunt
and auxiliary circuit having a capillary tube por-
tion in common where shunted vapor entrains
the heavy auxiliary liquid, and a liquid connec-

tion between the high and low pressure portions

of the main circuit, said connection also having
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& second capillary tube portion in common with
the auxiliary circuit where liquid is entrained by
said auxiliary liquid and thus returned te the
high pressure portion of the main circuit, and
pressure balancing means within the main cir
cuit comprising a column of the heavy auxiliary
liguid through which the circulating liquid may
rise, and means for returning to the auxiliary
circuit an excess of the auxiliary liquid that strays
to the main ecircuit.

11. Absorption refrigerating apparatus com-
prising an absorber-generator-condenser-evapo-
rator circuit, and suitable absorbent and refrig-
erant fluids in said apparatus, and pressure bal-
ancing means in the circuit comprising columns
of a heavy liquid immiscible with the absorbent
and refrigerant and through which the absorbent
and refrigerant may pass.

12. Absorption refrigerating apparatus com-
prising an absorber-generator-condenser-evapo-
rator circuit, and suitable absorbent and refrig-
erant fluids in said apparatus, pressure balancing
means in the circuit including a column of liquid
heavier than the refrigerant and immiscible
therewith between the condenser and evaporator
through which the refrigerant may rise to the
latter. '

13. Absorption refrigerating apparatus com-
prising an absorber-generator-condenser-evapo-
rator circuit, and suitable absorbent and refrig-
erant fluids in said apparatus, pressure balancing
means in the circuit, including a column of lig-
uid heavier than the absorbent and immiscible
with the refrigerant and absorbent, through
which the weak solution may rise to the sbsorber.

14, Absorption refrigerating apparatus com-
prising an absorber-generator-condenser-evapo-
rator circuit, and suitable absorbent and refriger-
ant fluids in said apparatus, pressure balancing
means in the circuit including a column of liquid
heavier than the refrigerant between the con-
denser and evaporator through which the refrig-
erant may rise to the latter, said column being
connected to the cooler adjoining the normal
surface of the liguid contained therein, and a
vapor pipe extending downwardly from the upper
portion of the cooler in heat transfer relation to
said column. :

15. Absorption refrigerating apparatus com-
prising an absorber-generator-condenser-evapo-
rator circuit, and suitable absorbent and refriger-
ant fluids in said apparatus, pressure balancing
means in the circuit inciuding a column of ligquid

" heavier than the refrigerant between the con-
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denser and evaperator through which the refrig-
erant may rise to the latter, said column being
connected to the cooler adjoining the normal sur-
face of the liquid contained therein, and a vapor
pipe extending downwardly from the Uupper por-
tion of the coocler in heat transfer relation to said
column,; and a trap containing heavy liguid and
connecting the lower portion of the ceoler o o
vapor duct between the latter and the absorber.

18. Apparatus of the class described comprising -

an absorber—generator-condenser-evaporator cir-
cuit through which refrigsrant is circulated, and
means containing mercury and associated thers-
with for pumping strong liquid from the absorber
to the generator while concomitantly exhausting
non-condensable gases from the main circuit,
said means including & tube of capillary dimen-
sions forming a part of the strong lguid duct
between the absorber and generator in which
falling slugs of mercury entrain the strong liquid,

‘and means a_.ssocia.ted with the system automati-

5

cally to return to the pumping means stray mer-
cury that passes into the refrigerant circuit,

17. Apparatus of the class described comprising
an absorber-generator-condenser-evaporator cir-
cuit through which refrigerant is circulated, and
means containing mercury and associated there-
with for pumping strong liquid from the absorber.
to the generator while concomitantly exhausting
non-~-condensable gases from the main circuit,
said means including a tube of capillary dimen-
sions forming a part of the strong liquid duct
between the absorber and generator in which
falling slugs of mercury entrain the strong liquid,
& column of the mercury balancing the difference
between the pressure of the condenser and cooler
and permitting the flow of liquid refrigerant from
the former to the latter, said system being ar-
ranged automatically to maintain the mercury
column and {o return an excess of mercury from
the main circuit to the pumping means.

18. In apparatus of the class described, a fluid
circuit having high and low pressure portions,
mezans to circulatga fluid therethrough, and pres-
sure balancing means between the portions of the
circuit comprising a column of heavy liquid im-
miscible with the circulating fluid, said column
being disposed in one leg of a trap through which
bodies of the circulating fluid may rise, and a
column of the heavy liquid parallel to the first

column and having a larger ¢ross-sectional area, -

said columns having their upper and lower parts
connected, so that variation in the amount of
circulating fluid in the first column does not ma-
terially affect the amount of the heavy liquid in
this portion of the system. .

19. In apparatus of the class described, a fiuid
circuit having high and low pressure portions,
means to circulate fluid therethrough, and pres-
sure balancing means between the portions of the

circuit comprising a column of heavy liquid im- 118

miscible with the circulating fluid, said column
being disposed in one leg of a trap through which
bodies of the circulating fluid may rise, and a
column of the heavy liquid parallel o the first

column and having a larger cross-sectional area, 129

and connections inclined downwardly from said
first to said second column whereby the lighter
circulating Auid rises through the first column,
80 that variation in the amount of circulating
Auid in the first column does not materially affect
the amount of the heavy liquid in this portion
of the system. B

20. In combination a low pressure refrigerating
system including a suitable fluid circuit, a factor

- for imparting enerzy to the system to circulate

fluid therethrough and means comprising a fluid
shunt connected to said circuit so that fiuid flows
Sherethrough in parallel to the fiuid flow in the
circuit as a result of the energy received from
said factor, & heavy liquid circuit having a tube
portion of small diameter in common with, said
shunt, where globules of the heavy liquid are

lifted by the fluid flowing through the shunt,

another portion of said heavy liquid circuit com-
prising a tube of small diameter having its upper
end arranged o receive heavy liquid globules and
zas bodies pocketed therebetween and its lower
end arranged to effect the separation of the gas
and heavy liquid, and means to return to the
refrigerating system circuit condensable fAuid
that strays therefrom to the region of gas
entrainment. ’

21, A refrigerating system comprising a refrig-
erant circuit, a low pressure portion of the cir-
cuit including a cooler, a high pressure portion
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of the circuit including a condenser and pressure-
balancing means between said portions of the
circuit, means for removing non-condensable

- gases from said circuit, said means comprising a

fluid passage connected to the high and low pres-
sure portions of the circuit to shunt a portion of
the refrigerant from the same, a heavy liquid cir-
cuit, said fiuid passage and circuit having a por-
tion in common where the shunted refrigerant
lifts the heavy liquid, another portion of said
circuit comprising a tube of small diameter
having its upper end arranged to receive heavy
liquid globules and gas bodies pocketed there-
between and its lower end arranged to effect the
separation of the gas and heavy liquid, and means

1,024,894

connected to said tube to return stray refrigerant
to the refrigerant circuit. ‘
22. The art of low pressure refrigeration com-

prising circulating a refrigerant of low vapcer-

pressure from a region of high pressure where it
is condensed to a region of low pressure where it
is vaporized to produce a low temperature shunt-
ing a portion of the refrigerant from said circuit
to lift a heavy liquid, entraining non-condensable
gases from the circuit between globules of the
heavy liquid, exhausting the gas to the atmos-
phere while returning the heavy liquid to the
point of entrainment, and returning to the re-
frigerant circuit refrigerant that strays into the
heavy liquid.
EASTMAN A. WEAVER.
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