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 UNITED STATES

. 1,718,683
PATENT OFFICE.

WILLIS H. CARRIER, OF ESSEX FELLS, NEW JERSEY, ASSIGNOR TO CARRIER ENGI-
o  NEEBING CORPORATION, OF NEWARK, NEW JERSEY. o

METHOD OF AND APPARATUS FOR REFRIGERATION.

Application fled August 21, 1924, Serial No. 733,29,

This invention relates to an improved meth-
od of refrigeration and ore particularly

to a method. of refrigeration in which the

fiquid refrigerant is automatically rectified
during the refrigeration operation, and the

heat in the warm fluid from the condenser is
usedd for the rectification of the liquid re-

{rigerant,

“The invention further relates to a refrig-

_eration apparatus adapted to carry out the

improved refrigeration method. .

~In the refrigeration system disclosed in
my copending application. Serial No. 656,-
152, filed Aug. 7, 1923, an uncondensed mix-

“ture of gaseous impurities-and some vapor of

the vefrigerant from the main condenser is
passed throngh a supplementary water cooled
condenser to further condense the refriger-
ant vapor before the final separation of the
gaseous impurities from the condensate. Al-

s, in said system, in order to rectify the
Jiquid refrigerant to separate 1t 1n vapor form

- from impurities such as oil, water, dirt, etc.,

30

I subjected the liquid vefrigerant during the

5 operation of thesystem to the indirect heating

action of warm liquid refrigerant return-
ing fromn the condenser. o

1 have fourid that the cold liquid refriger-
ant delivered to the rectifier may be use§ to

advantage as a cooling medium for condens--

" ing the refrigerant:vapor from the gaseous

. paratus, _
vapor mixture from the condenser acts to.

.40

impurities by utilizing the warm vapor and
gaseous impurities as tie heating medium for
the rectifier, thus eliminating the -supple-
mentary condenser and simplifying the ap-
The heat from the warm gas and

rectify the liquid refri%eran_t which'in turn
acts as the cooling medium for condensing

the refrigerant vapor from non-condensible
- impurilies, and one piece of apparatus serves.

. the double purgose of supplementarv con-

60

55

denser and rectifier. - By using the warm, un-
condensed gases and vapors from the. con-

the latent heat of vaporization, as well as
the heat of the liquid refrigerant condensed is
available for heating purposes in rectifica-
tion, thus insuring a sufficient amount of

rectification with a comparatively small

volume of heating medium. The condensa-
tion of the refrigerant vapor in the gas mix-
ture is also effected with a smaller and simpler

Heat exchange surface than is necessary in a

water cooled condenser-as the liquid refrig-

erant from the evaporator has a lower tem-
perature than the cooling water. '

One object of the invention, therefore, is’

to improve methods of refri
respects above indicated. Other objects are

ation in the

to provide a'method of refrigeration in which .

the condensation of refrigerant vapors in a
mixture of gas and vapor withdrawn from
the condenser, accomplishes the rectification

of the liquid refrigerant to separate it as a

vapor from non-vaporizable impurities; al-
so to provide a refrigeration apparatus for
carrying out the above method 1n

provide a method of refrigeration in which a
mixture of gas and vapor is withdrawn from
an ascending current of the mixture in the

ity separation of the condensible and non-
condensible fluids before -the ‘subsequent
separation’ thereqf by condensation in the
rectifier; also to provide a practical method
of, and reliable and sensitive apparatus for
automatically inaintaining a substantially
uniform rate of rectification regardless of the
purity of the liquid in the rectifier; and also

to improve refrigeration methods and ap&j

ratus in other respects hereinafter descr1
and set forth in the claims. o
In the accompanying drawings: .
" Fig. 1 is a diagrammatic plan view of a re-
frigeration apparatus embodying my inven-
tion. ' : :
Fi
the condenser of the refrigeration apparatus.
Fig. 3 is a fragmentary sectional elevation
showinig the' evaporator and the improved
rectifier-condenser. —_— .
Fig. 4 is a view showing the rectifier in

main condenser to effect a sreliminary grav-

g. 2'is a vertical sectional view through

65

which a -
single piece of apparatus serves the double -
purpose. of condenser and rectifier; also to

70.

5
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elevation and a fragmentary sectional eleva--

tion of the evaporator.

Fig. L is a central sectional view .of the

-vapor check valve for the rectifier-condenser.
5. denser as the heating medium in the rectifier,

Fig. 6 is a vertical sectional view of the reg-
ulating valve for the rectifier-condenser.

100

Fig. 7 is a sectional view through the re- .

striction device on line 7—T, Fig. 4.
Referring to the drawings, A is the evap-
orator, B the condenser andga the compressor
of a refrigeration apparatus such, for in-
stance, as described in my above mentioned
copending application. " This type of refrig-
eration apparatus is especially designed for

operating with refrigerants such as dichloro-

108
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. pressures may be used, such, for example, as:
- below atmospheric pressure in the evaporator

. ethylene eté., under vactum in Bo,th the evap-

orator A and in the condenser B but other

A and above atmospheric pressure in the con-
denser B and other refrigerants may also be

used. The vapors of the refrigerant are-
_withdrawn from the evaporator A by a com-.

. ‘pressor Cof any. suitable construction, but

-10

preferably centrifugal in type. o
=z From tie: compressor C tﬁz vapors of the
refrigerant, including any air or other-non-

+ condensible gases which occur in the refrig-
- érant as impurities, are. delivered. into the

15

condenser B through an inlet pipe 10 at a

_pressure preferably, but not necessarily, be- -

low one, atmosphere. The condensible re-

:. frigerant vapors are condensed by means of

20
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water at normal temperatures or other suit-
able condensin% medium- which is circulated
through suitable tubes 11 arranged in the
condensef casing -12. Preferably the con-
densing water enters thirough an inlet pipe

.13 at the top of the condenser, flows back and

forth through successive groups of tubes 11,
and leaves through an outlet pipe, not shown,

.- at the bottom of the condenser,. so that the
- flow of water through said tubes is in a coun-

ter-current direction to the'flow of the dens-

est vapor in the condenser as will be further .

explainied , presently. . Shitable baffles or
walls 14 and 15 arranged in-the.condenser
casing, cause the refrigerant vapor entering
the condenser to first pass downwardly over a
gortion of the cooling tubes, then under the

affle 15, and upwardly over the remaining
tubes in the ascending passage formed by

said baffle 15, so- that the densest vapor, to- "

gether with any air or other gaseous Impuri-
ties which may be present, must rise in said
passage to reach arn outlet at the top thereof

through which the vapor and gases are with--

drawn from the condenser. The-mixture of

~ air and'vapor in the proportion of about 95%

.45

vapor to 5% air, is lighter than the vapor
alone so that during the ascent of the vapor
and gases gravity tends to separate the dense

- refrigerant vapor from the air with the re-

66

sult that.a smaller proportion of the vapor-
will be withdrawn with the air from the top

of said passage. No air will accumulate in
the first or descending passage of the con-
denser between _tl&

the greater velocity of therefrigeranbvapors
through this portion of the condenser sweeps
all air ‘with it under the bafle 15.. -

" The condenser B shown is provided with

a saturator or device 16, disclosed in my.

 aforesaid & plication for the purpose of sat-

urating and.cooling the vapor entering the

condenser and partially relieving the work of

. the condenser. . The h(}tlloﬁed. refrigerant is

- ‘caused to -discharge :
‘through the saturator: or-device 16 through .
: whxcp the refr_igerant vapor is delivered from

m the ' condenser

1,718,688

‘plained in -y said application: -+,
_In my above mefitioned application, a sup-.

‘chamber.. The pipe
baffles 14 and 15 because .

th‘e»comf)re'séo‘r,_into the conéeriis"ér.j * This sat-

urator is. constructed and operates as de- .

scribed in said application. The -cooled :lig=.:.:::
uid from the condenser meeting'the warm va- -
por from the compressor flowing through the.
‘saturator passage 16, cools.and saturates the

10

vapor so that when the vapor reaches theé con-

densing tubes of the condenser it is already

cooled-and condensed to some extent, and _'_to_w-

that extent relieves the work of the condenser.
The liquefied refrigerant

asses from_the

trapped back to-the evaporator: A, as ex-

main condenser through Qut})et pipe 12*andis -

80

lementary water cooled condenser islocated -

in the upper portion of the ascending passage

in’ the condenser casing,12 for condensing -

and separating the densest portion of the re-
frigerant vapor from the air or other gaseous
impurities. ~I’have found, however, that this

condensation effect can be obtained to advan-
tage and said supplementary-condenser dis-
pensed with by employing the rectifier of the

_present invention which utilizes the cool re-.
frigerant liquid -from the evaporator as the
‘cooling medium. _This liquid refrigerant has

90

a lower temperature than water at normal

temperatures and, therefore, a smaller heat
exchange surface and one of simpler con-

“struction is possible for the same condensa-

tion effect, and at the same time the heat’in
the gases from the condenser is used for-rec-
tification of the refrigerant liquid and the
separation of said refrigerant asa vapor from

‘non-volatile liquid impurities such as. oil,

water, etc., contained tlerein.

A vapor outlet pipe 23 connects with the

95

100

upper end of the. ascending passage of the -

condenser B for the purpose of withdrawing
the unicondensed refrigerant vapors and gase-
ous impurities therefrom by means-of suitable

- evacuation mechanism, such, for example, as

disclosed in my above mentioned application,
sajd mechanism comprising an air and vapor
separating chamber 24 positioned on the side

of the evaporator casing and a motor 25 lo-

cated on the top of said chamber which.actu-
ates a pump .to circulate refrigerant liquid
through an ejector and separator in said
: ‘23 connects with siid
ejector, which acts to withdraw the vapor and
gaseous impurities from the condenser

105

110

15

through the pipe 23. The uncondensed air -

and other gaseous impurities are discharged
into the atmosphere from the separating
chamber 24 through a discharge pipe 26 and
the liquid refrigerant, which is condensed

‘and separated in said chamber 24 is returned
to the evaporator by a suitable mechanism,

all as more fully described in said application.

120

Any other &uitable air evacuating and sepa- -

rating means could be displayed. * -
" Between the condenser casing 12 and the
s_epgrating chamber 24 the pipe 23 is formed

"130
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“into or suitably connected with a condensing

coil or device 27 which is contained in or
otherwise suitably arranged to heat a recti-
fier chamber 28 preferably, but not necessar-
ily, cylindrical in form and having a cover 29.

- A check valve D is located in the line 23, pref-

erably between the condenser casing 12 and -
the rectifier chamber 28 so that said line is

" closed when the apparatus is shut down but

10

is opened automatically when the evacuator

- motor 25 is started. This check valve may be:

15

“valve D, a bellows diaphragm 34 contracts
~and a rod 85 between the diaphragm head

20-

25

30

of any suitable construction. “As shown it
has a valve member 30 which is yieldingly
pressed by a spring actuated plunger 31
against a valve seat 32. When a vacuum is
created in the-suction port 33 of the check’

and valve member 30 pushes the valve mem-
ber 80 open so that vapors can be withdrawn
from the condenser B through the pipe 23
and check valve. 3 o

,The liquid refrigerant is delivered to the
rectifier for rectification during the operation
of the refrigeration apparatus, preferably
as follows. The evaporator A shown (see
Fig. 4) is provided with a casing 38 and a
number of heat exchange tubes 39 through
which water or other medium to be cooled
passes, said medium being admitted to said
coils through an inlet pipe 40 and being dis-

. charged therefrom through an outlet pipe .

40%. - A chamber 41 is formed in the evapora-
tor casing 38, above the tubes 39, and the re-
frigerant liquid -is returned from the con-

- denser .to ‘this chamber to be evaporated.

40

The chamber 41 is provided with a perforated
bottom 42 which distributes the liquid re-
frigerant, onto the tubes 39 in numerous small’
streams. An overflow chamber 44 is formed
in the receiving chamber 41 by a wall 45, and
an overflow pipe 46 has its upper end located
above the bottom of said overflow chamber
so that when the refrigeration apparatus. is
operating, a portion of the liquid refrigerant
will ¢ontinuously overflow from the chamber

_ .44 into the pipe 46.. The pipe 46 delivers the

50.

-
&t

, liguid'refrig‘erant into a funnel 48 at the top
of

a stand pipe 49, said funnel preferably:

having a wire mesh 50 across its top to prevent -

the splashing of any dirty liquid out of stand
pipe 49 into the evaporator casing 38. The
stand pipe 49 connects at its bottom with a.
pipe 49* which' passes out of the evaporator

5 casing 38 and is connected to the bottom of
‘the rectifier chamber 28, o

Thus the liquid refrigerant rises in the rec-

" tifier chamber 28 around the condenser coils

60

65

in gaid stand pi
- of the vapors above the liquid in said recti-

27 to a'level depending on the head of liquid ,
49 and also on the pressure-

fier chamber since, when the pressiire in the

rectifier chamber 28 reaches a certain point, -

the liquid discharging from the pipe 46 will
overflow the funnel 48 because of the fact that

3

said stand pipe 49 is full of liquid. A vapor |

return pipe 51 connects the upper end of the
rectifier chamber 28 with the evaporator cas-
ing 38 and is provided with a hand cut off
valve 52 of usual construction. - ‘A restriction

70

device 53 (see Fig. 7) is provided in the vapor

pipe 51 being preferably located between the
valve 52 and rectifier chamber 28 and congist-

ing of a removable transverse plate 54 in the

pipe having an opening 55 therethrough for
the passage of the vapor. The pressure of
vapor in the rectifier chamber 28 depends
upon the size of this restriction opening and
any desired pressure can be secured by using
a plate ‘with an opening of appropriate size.

In the pipe 49 leading from the stand pipe

a sensitive regulating or check valve 56 igs lo-
cated. “This valve is preferably of the fol-
lowing construction. “A flexible diaphragm
57 dividing the valve casing into upper and
lower chambers, carries a valve seat member
58 through which is a central fluid passage
582, The valve member 59 is provided with
a grooved guide stem 60 passing through the

assage 58* and is normally held stationary

75

80

49 to the bottom of the rectifier chamber 28, .

90

etween a stop screw 61 engaging the upper

valve member. The valve casing has an inlet
port 63 below the diaphragm 57 and & dis-
charge port 64 above said diaphragm. The
valve prevents the back flow of any liquid
from the rectifier chamber 28, but whenever
the head of liquid in the stand pipe 49 be-
comes sufficient to overcome the pressure of
the vapor in the rectifier chamber 28, the dia-
phragm 57 is deflected upwardly and lifts
the valve seat off of the valve allowing liquid

to flow from the stand pipe 49 into the recti-

fier chamber 28. 1In the event of an abnorm-

“end of said stem and a spring pressed safety .
stop screw 62 engaging the lower end of the"

9

100

105

ally high pressure in the rectifying chamber -

the safety screw will permit the valve to yield
downwardly with the valve seat so as.to pre-
vent injury to the valve or seat while never-
theless holding the valve closed.

It is desired to cause the liquid refrigerant

to be distilled or rectified at a substantially.

uniform rate, notwithstanding variations in
its: purity, and the mechanism described is
especially suited forthispurpose. The warm
vapors from the condenser B passing through
the condenser coil 27, transfer their heat
through the walls of said coil to the liquid
refiigerant in the rectifier chamber sur-
rounging said coil, causing said refrigerant
to boil and to distill off vapors of the re-
fregerant which pass through the restriction
opening 55 and return pipe 51 into the evapo-
rator casing 38. . When operating for a con-
siderable length of time, the liquid in the rec-

110

115

120 .

125

tifying chamber 28 becomes more and nore -

éontaminated with the impurities, such as
oil, water and the like, contained in the re-
frigerant so that the evaporation in pounds

130
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20
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of refrigerant per unit of condenser coil sur-
face continually ‘decreases.. When the re-
frigerant liquid is fresh in the rectifier cham-
ber 28 the vapors are given off rapidly and the
comparatively high vapor pressure caused in
the rectifying chamber by the restriction
opening 55 overbalances the head of liquid
in the stand pipe 49 and holds the valve 59
closed so'as to maintain the liquid level 65 in
the rectifier chamber 28 comparatively low
with a smaller portion of the condenser coil
27 in contact with said liquid thus causing a
reduction in the rate of evaporation. As the
liquid becomes more polluted, the vaporiza-
tion is less rapid so that the vapor pressure
is reduced and permits the valve 59 to open
and the liquid to rise higher in the rectifier
chamber 28 because of the head of liquid in
the stand pipe 49 and thus automatically in-
crease the rate of evaporation from the pol-
luted liquid. . Therefore the net evaporation
ov pounds of refrigerant vapor per unit of

_tiane passing through the pipe 51 is automati-

25

30

cally .maintained substantially uniform re-
gardless of the purity of the liquid in said
rectifier chamber. The described regulating
means for the rectifier are very sensitive.
The regulating valve will open and close with
small differences in the head of the liquid in
the stand pipe and maintain a substantially
uniform action of the rectifier.

‘When the oil, water or other impurities have

. accumulated in sufficient quantity in the recti-

40

fying chamber, said liquid is drained from the
rectifier chamber 28. For this .purpose a
drain pipe 66, controlled by a hand valve 67
is provided at the bottom of said rectifier and

an air vent pipe 68 having valve 69 is pro-

vided at the top of the rectifier chamber 28.
In withdrawing the polluted liguid from the
rectifier chamber 28, the vapor outlet valve
52 is first closed, and the vent valve 69 opened
which breaks the partial vacuum in the recti-
fier chamber 28 and increases the pressure in

-said chamber so that the regulating valve 56

~ closes. The drain valve 67 is then opened and

50

55

- 60

85

the liquid drained out, after which the valves
67 and 69 are closed and the valve 52 opened,
which again puts the device in operation as a
combination rectifier and condenser. A gage
glass 70 of the usual construction may be con-
nected between the pipe 51 and pipe 49* for
indicating the level of the liquid in the recti-
fier chamber 28 and for also indicating the
color or purity of said liquid. » :

By employing the rectifier as a'supplemen-
tary condenser far the vapor withdrawn from

the main condenser and using cold liquid re- -
- frigerant from the evaporator as the cooling

medium in the supplementary condenser, the
amount of condensing coil surface necessary
for the desired amount of condensation is con-
siderably reduced since the temperature of
said liquid refrigerant is considerably less
than the normal temperature of cooling water,

1,718,683

so that the condensation is more effective
and more complete. On the other hand by
using the vapors from the main condenser as a
heating medium for the rectifier instead of
the warm liquid refrigerant from the con-
denser, the latent heat of vaporization of the

70

condensing vapors in the condenser coil 27 is .

available for rectification of the liquid refrig-
erant in the rectifying chamber 28, whereas by
using the liquid refrigerant from the con-
denser, only the heat of the liquid is available
for rectification and a large quantity of the
liquid would have to be circulated to provide
an equal amount of rectification.
Y claim as my invention: ’

-1. The method of refrigeration which in-'
cludes compressing the vapor of a liquid ve-
frigerant, passing the - compressed vapor
through a condenser in indirect contact with

a cooling medium in said condenser, with-.

drawing a mixture of uncondensed gases and
vapors from said condenser, bringing the
withdrawn gaseous mixture and portions of
the cold liquid refrigerant of the system into
indirect heat exchange relation so that the
vapors in the gaseous mixture are further
condensed and the liquid refrigerant is heat-
ed and partially vaporized by the heat in the
gaseous mixture, and separating said vapor-
ized refrigerant from less volatile ingredi-
ents in sald liquid refrigerant and returning
said vaporized refrigerant to be again used in
the refrigeration method. S

2. The method of refrigeration which in-
cludes compressing the vapor of a liquid re-
frigerant, passing the compressed vapor

_through a condenser in a direction opposite

to the direction of flow of a flowing cooling
niedium , in -said condenser, withdrawing a
mixture’ of uncondensed gases and vapors

75

- 80

85

100

105

from the top of an ascending passage in said .

condenser, bringing the withdrawn gaseous
mixture and portions of the cold liquid re-
frigerant of the system into indirect heat ex-
change relation so that the vapors in the gase-

ous mixture are further condensed and the.

liquid refrigerant is heated and partially
vaporized by the heat in the gaseous mixture,

and separating said vaporized refrigerant.

from less volatile ingredients in said liquid re-

110

115

frigerant and returning said.vaporized re-

frigerant to be again used in the refrigeration
method.

3. The method of refrigeration in which

the vapor of a volatile liquid refrigerant is
compressed and condensed, comprising the
following steps, causing the' refrigerant
vapor to ascend in a substantially upright col-
umm of substantial height while being con-
densed by a condensing medium flowing in a
connter current direction whereby non-con-
densible gas mixed with the vapor tends to
separate fromn the vapor in said ascending
column under the influence of gravity and
rise to an overhead outlet, withdrawing the

125
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‘ gas and dense vapor through said ou_tiet,"and
- ‘subjecting the withdrawn gascous mixture to

10

the cooling action of the liquid rofrigerant to

mixture, 4

further condense the vapors from the gaseous .

4. The method of refrigeration in which .

the vapor of a volatile liquid refrigerant -is.
compressed and condensed, comprising the
following steps, causing the refrigerant vapor

after partial cooling to flow in-an ascending.

direction while being further condensed,

whereby non-condensible gas mixed with va-
por tends to separate from the dense vapor

- in'said ascending column under the influence

15

20

25

30

40

45 -

of gravity and rise to an overhead outlet,
withdrawing the gas aud dense  vapor
through said outlet, and subjecting thie with-
drawn gaseous mixture to the indirect cool-
ing action of a portion of the liquid refriger-

ant so that the remaining vapors in the

gascous mixture are condensed from the un-
condensible gases and the liquid refrigerant
is partially vaporized by the heat in the

gaseous mixture, and separating and recover--
ing said vaporized refrigerant from less-vol-'

atile ingredients in said -liquid refrigerant.

5. In a refrigeration apparatus, the com-
bination with a compressor, condenser and -

evaporator, of a supplementarycondensing
element, means for withdrawing uncon-
densed refrigerant vapor and gases from
said condenser and passing same_through
said condensing element, a chamber asso-
ciated with said condensing. element, means
for-delivering cold refrigerant liquid to said
chamber so that the vapor and’ gas mixture
is indirectly cooled and the vapor condensed

from the uncondensible gases, and the' re-.

frigerant liquid is also partially vaporized,
and & vapor return passage connecting said

chamber with a low pressure portion of the-

refrigeration apparatus whereby said va-
porized refrigerant is separated ‘from less
volatile impurities. ’

6. In-a refrigeration apparatus, the com-

- bination with a compressor, condenser and

50

&5

evaporator, of a supplementary condensing:
element, ‘means for withdrawing uncon-"

densed refrigerant vapors and gases from
said condenser and passing same through
said condensing element, a container asso-
ciated with 'said condensing element, & stand
pipe connected with the bottom of said con-

tainer; and means for supplying relatively

cold liquid refrigerant from the refrigerant
circulating portion of the apparatus to said
stand Pipe so that said container fills. with
the relatively cold refrigerant liquid to.a
level determined by the liquid in the stand
pipe, and the vapors in said condensing ele-

ment are condensed from the uncondensible .

indirect cooling, and the refrigerant
iquid 1s partially vaporized and separated
as @ vapor from its impurities. :

7. In a refrigeration apparatus, the com-

bination with a compressor; condenser.:and

evaporator, of -a condensing ¢lement, means
for withdrawing’ ‘uncondensed  refrigerant
vapors and gases’ from’ said- condenser and -
passing same through 'said condensing ele- 70
ment, a:c¢ontiiner associated with said con-
densing'element, a stand pipe connected with

the bottoni of ‘said -container; and-a valve'be-

tween - szid stand pipe-and ‘said - container
adapted to-prevent:back flow ofdiquid from 75
said containeérto said stand pipe; said-stand
pipe being arranged toreceive ielativelycold
liquid refrigerant from the refiigerant cir-
culating' portion’ of the apparatus and:de--’

ted .
liver the same to’said -contdiner to &'
termined level so that-the refrigerantvipors
are condensed from the uncondensible riges
by indirect cooling and so that tlie refrigerint,
liquid is partially’ vaporized ‘dnd ‘séparated™®
as a vapor from its impurities; PERC g
8. In-a refrigeration apparatus,‘thie com-
bination with a’compressor, condénsér and

“evaporator, of ‘a condensing elenient, méans

for withdiawing uncondensed “vefrigerant
vapors. and gases from said- condenser‘and .90
passing same through siid -condensing ele-
ment, a container associated’ with said con-
densing element, o stand pipe inside said -
evaporator adapted to receive liquid refiiger- -
ant’ from’ said ‘evaporator .and deliver said 95
liquid into said container, a vapor pipé con-
nected between the upper portion of said

~container and a low pressure’ portion of the
refrigeration ‘apparatus, ‘and a' restricted

opening in said vapor pipe adapted to regu- 100
late the vapor pressuve in said container.
9. In.arefrigeration apparatus, the combi-

_nation with a compressor, condenser. and

evaporator, of a condensing element, means
for withdrawing uncondensed' refrigerant 105
vapors and gases from said condenser and
passing same through said condensing ele-
ment, a container associated with said con-

- dénsing element, 'a stand pipe inside said’

evaporator adapted to receive liquid refrig- 110
erant from said evaporator and deliver said -
liquid into said. container, a screen at the
top of said stand gipe adapted to prevent
splashing of liquid from said stand pipe -
into said evaporator, and a vapor pipe con- 115
necting the upper portion of said container
with said evaporator, the liquid refrigerant

'in said container being adapted to condense

the vapors in the condensing element from the

“uncondensible gases by indirect cooling and 120 -

being also adapted to be partially vaporized
and separated as a vapor from the impurities.
in said liquid refrigerant. S

10. In a refrigeration apparatus, the com-
bination with a (;'om({)ressor, condenser and 125
evaporator, of a condensing element, a con- "~ .
ductor between said condensing element and
said condenser, a check valve in said con-
ductor, means adapted to cause a partisl vac-
uum in said condensing element so as to open 13¢
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b
in

said check valve and witlndraﬁ_ unoondensed '
. refrigerant vapors and ‘ )
.denser and through said condensing element,

gases from said con-

" a container associated with said ¢ondensing

~ are condensed from the
10

. 11. In a refrigeration apparatus,

element, and means for introducing relative-
1y cold refrigerant liquid into said container
So that the vapors in said condensin%element
:  the uncondensible gases
by indirect cooling and so that the refriger-
ant liquid is partially vaporized and separat--
ed as a vapor from its impurities. . =
' ‘the com-

‘bination with a compressor, condenser and

- evaporator, of a condensing element means

15°

- vapors and

for withdrawing uncondensed refrigerant
ases from said condenser and

. passing ‘same through said condensin ele-

~ ment, & céntainer associated with said con-

20

~ of said container,
. evaporator adapted

25

densing element, an open-topped stand ‘pipe
in'said evaporator connected with the bottom
an overflow pipe in said
to discharge liquid re--
frigerant from said evaporator into said
stand pipe so that said container fills with
said liquid to a level ‘determined by the
liquid in said standpipe, said liquid in said

contaiper being adapted to condense the va-

30

pors from the uncondensible gases .in sai
condensing element and said liquid being also
adapted to be partially vaporized and sepa-

" rated as a vapor from its impurities by the

“heat in the vapors
85

~ por to said condenser, a

40

'in said condensing ele-
ment,. o T
19. Tn a refrigeration apparatus, the

dapted .to withdraw.-yapor

from said evaporator and discharge-said va-
cooling toil associ-
ated with said condenser for condensation of
the refrigerant vapor, & -substantially up-
right passage in said condenser adapted to

cause the refrigerant.vapor to ascend in a

4 ~ substantially

45

. Sald £as,
i 'ing element

55

. -gasto

‘the direction of flow
“to. permit non-condensible

the influence  of - gravity,.
“‘ment arran

*18. Inare

_densation of the refrigerant vapor,

bst: upright colimn of -substantial:
‘height past said coilina direction opposite to

of cooling fluid and
gases to tend to
from the refrigerant vapor ‘under
a condensing ele-

separate
to receive
sageand condense the refrigerant yapor from
and means for cooling said condens-
by the liquid refrigerant.- -
fYri_geratiOn apparatus, the com-
bination of a main condenser, an evaporator,
a compressor adapted to withdraw vapor-
from said evaporator and discharge said va-
por to said condenser, & plurality of cooling

‘coils associated with said condenser for con-
means for

and non-condensible

causing the mixéd vapor
' ntially upright col-.

ascend in 8 'su

~-umn of substantial height in said condenser

" and ‘thereby cause

) the refrigerant vapor to
tend to,sgpg,’mtg under:-the ‘gction _of gr'avity'

"condense the re'friﬁerant'vapor from

~during the operation of the apparatus,

com-
bination of a main condenser, an evaporator,

_ " bination - with-a" condenser, compressor ‘an
a COmpressor a

" outlet for said chamber,

, the mixture of gas.
-and vapor from the upper part of said pas--

. 1,718,683

from the noncondensible gases,
element arranged to ‘Teceive- a - mixture. of
gasés and vapor from the upper part of said -
‘condenser to which said column ascends and
said gas, 70
and means for cooling said condenser élement -
by the liquid refrigerant. -~ . - . - .
7i4. In a refrigeration apparatus, the com-
bination with a condenser, compressor and
evaporator, of a chamber, means for heating 75
refrigerant'liquid;in'saié ‘chamber for par-
‘tially vaporizing the liquid, a restricted va-
Ago’r outlet for said chamber, and means for-
clivering liquid refrigerant to said chamber
'during the operation of the apparatus and
regulating the level of liquid in said chamber’
in accordance with the difference in pressure -
of the entering liquid and the vgpor pressure

a condensing

80

" in the chamber. = . -

15.Ina refrigetation apparatus, the com- 85 -
bination with a condenser, compressor. and
‘evaporator, of a chamber, means for heat-

- ing refrigerant liquid in said chamber  for
- partially- vaporizing

‘the liquid, & restricted

vapor outlét for said chamber, means - for 90

delivering liquid refrigerant to said charﬁber .

av-
ing provision for predetermining the pres-
sure};i‘ead of the entering liquid, and a valve

which controls the delivery. of the liquid to 95 ’

said chamber and operates under the control

of said liquid head:and the vapor pressure In".

said chamber, . - -

16. In a refrigeration appa'.ratﬁ:s,’ the com-

evaporator; of a chamber, means for heating
refrigerant liquid in said chamber for par- .
tially vaporizing the liquid, a restricted vapor -
) _ a stand pipe open at:
its uppex;iportion through
erant is delivered from the refrigerant to cir--
culating portion of the apparatus to said
chamber,anda valve which controls theliquid
Emge between the stand pipe and said cham-
er and operatesiI 1Ce W e diffe
ence in pressure of the liquid in the stand pipe
and the vapor pr in said chamber. -~ - -
" 17. In a refrigeration apparatus, the com-
bination with a compressor, condenser and an
evaporator, of & chamber, means

tially vaporizing the liquid; & stand pipe con-

nected wll’:h, the E»ottom of said chamber, and

means for supplying liquid refrigerant from

the refrigerant circulating portion of the ap- 120
ipe so that said cham- -

E::aﬁus_ to said stand pipe so that
fills with the'r_ef'ngemnt liquid to a level
determined by the liquid in the sténd pipe, and
. vapor return passage from ss d-chamber to a
low pressure portion of the refrigeration ap- 125
paratus, whereby the refrigerant liquid is par--
tially vaponzeg' nd separated as a vapor -
from its imputities, . - . .
'18.:In a refrigeration ‘apparatus, the com- -
bination - with a compressor; condenser -and 130

a 10

which liquid refrig- 105 .

in accordance with the differ- 110

for heating 115
‘refrigerant liquid in ¢aid chamber for par-
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-evaporator, of a chamber, means for heating

refrigerant liquid in said chamber for par-
tially vaporizing the liquid, a stand pipe con-
nected with the bottom of said chamber, and
a valve between said stand pipe and said

- chamber adapted to prevent backflow of liquid

from said chamber to said stand.pipe, said

.stand pipe being adapted to receive liquid re-

- frigerant from the refrigerant circulating

10

15

20

portion of the apparatus and deliver the same
to said chamber to a predetermined level, and
a vapor return passage from said chamber to

_a low pressure portion of the refrigeration ap--

paratus whereby the refrigerant liquid is par-
tially vaporized and separated as a vapor from
its impurities. )

19. In a refrigeration appzll'aflls, the com-

bination with a compressor, condenser and
evaporator, of a chamber, means for heating
refrigerant liquid in said chamber for par-
tially vaporizing the liquid, an open ended
stand pipe inside of the evaporator adapted

to receive liquid refrigerant from the evapo- .

. rator and deliver said liquid into said cham-

ber, a vapor return pipe connecting the upper

portion of said chamber with a low pressure

,portion of the refrigeration apparatus, and a

restricted opening in said vapor return pas-
sage. S
20. In a refrigeration apparatus, the coni-

‘bination with a compressor, condenser and

evaporator, of a rectifying chamber, means
for heating refrigerant liquid in said cham-
ber for rectifying the liguid, a stand pipe in-
side of the evaporator connected with the low-
el portion of said chamber and adapted to re-
ceive liquid refrigerant from the evaporator
and deliver the liquid into said chamber, a
valve which controls the delivery of liquid
from said stand pipe to said chamber and is
controlled by the differential pressures of the
head of liquid in the stand pipe and the
vapor pressure in said rectifying chamber,
and a vapor return passage connecting the up-

per portion of said chamber with said evapo-

rator.
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