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1 Claim.

This inventxon relates to refngeration and more
particularly to an improved method of and ap-
paratus for refrigeration.

One of the objects of my invention is to pro-

3 vide an improved arrangement for conducting
liquid refrigerant to a refrigerant evaporating
zone located above the condensing zone and to
provide an improved arrangement for controlling
the flow of liguid refngerant to the evaporating

0 -Zome.

Another object of my invention is to provide an
improved method of refrigeration which consists
in elevating liquid refrigerant to an evaporating
zone which is located at a point above the con-

5 densing zone by utmzmg the application of heat

for conducting the liguid refrigerant and control-

ling the flow of liquid refrigerant to the point of

hedt application in accordance with changes in

pressures existing in the evaporating zone.
Another object of my invention is to maintain

a substantially constant temperature differential

between primary' and secondary  refrigerating

systems by controlling the pumping of liquid
refrigerant o the evaporating zone of the sec-

35 ondary system in accordance with the changes
in the environment air temperatures adjacenf
the refrigerant pumping device and by controlling
the flow of liquid refrigerant to the refrigerant
pumping device in accordence with changes in

=3

30 bressures within the secondary refrigerating sys--

tem.

Other objects and advantages of the present
invention will become apparent upon perusal of
the following description, reference being had to

35 the accompanying drawings in which are illus-
trated preferred forms of my invention.

In the drawings:—

Fig. 1 is a2 diagrammatic view of a refrigerat-
" ing system including primary and secondary re-

yo Irigerating sysiems embodying features of my
invention;

Fig. 2 is a diagrammatic viewof a modgﬁed form

- of secondary system;
Fig. 3 is a view in cross—sectlon of a pressure
15 responsive valve embodying features of my in-
vention;

Fig. 4 is a diagrammatic view of another modi-
fied form of secondary refrigerating systems; and

Fig. 5 is a diagrammatic view of a still further

50 modified form of secondary system. .
In some instances in the use of pnmary and
" secondary refrigerating systems it has been found
desirabie to position the refrigerant evaporator
of the secondary refrigerating system entirely
55 above the condensing element of the secondary

(Cl. 62—-125)
'system One example of this use is found in the

refrigeration of. motor vehicles, such as trucks,
wherein® the refrigerant evaporating element ‘is
positioned’ adjacent the uppermost part of the
compartment wherein foods are stored for deliv-
ery and the condenser is located in the lower
portion of the vehicle body and cooled by ice or
blocks of COz. By this arrangement the ice or
blocks of COz constitute the primary refrigerat-
ing system and may be readily placed in contact 19
with the condenser of the secondary system with-
out.- elevating such -prifnary system to undue
height to which the secondary refrigerant evap-
orator is located. In some installations it is found
desirable to associate with the secondary con- 15
denser a refrigerating system which is automatic
and is of the so-called compression type. In
either case wherein-the secondary condenser is
located below the secondary evaporator some pro- -
visions must be made for pumping or otherwise 29 -
conducting liquid refrigerant from the secondary
condenser to the secondary evaporator. In many
instances it has been found desirable to maintain
the temperature of the secondary system evapora-
tor considerably above the lowest temperatures gj
prevailing in the primary system.

In accordance with my invention I provide an
improved arrangement for conducting liquid re~-
{rigerant to a reirigerant evaporaiing element of

‘& secondary -refrigerating system, which element 3¢ -
‘is located above the condensing element of the

system, and also provide an improved arrangement,

_for positively controlling the temperatures emst—

ing in the secondary system.

‘Referring to the drawings and particularly Fig. g5
1, the numeral 20 designates in general & com-
partment which is provided for the storage of
foods and the like and may be the compariment,
of any suitable refrigerating apparatus such as
meat . boxes, household refrigerators, or cooling 4
compartments of motor vehicles and the like.
The compartment 20 is maintained at a substan-=
tially constant temperature by means of a sec-
ondary refrigerating system 22 which includes
a heat absorber -or refrigerant evaporating ele- 45
ment 24 disposed within the enclosure 20 and a -
heat dissipator or condenser 26 for dlssmating
the heat absorbed in the element 24; Liquid re~
frigerant is. delivered from the condenser 2§ to

_ the evaporator 24 by a liquid supply conduit 28. 5o -

The conduit 28 has an outlet 30 associated with

a vessel 31 which is connected in open communi-
cation with inlet 32 and outlet 33 of the evapora-
‘tor 24. Gaseous refrigerant is conducted from
the evaporator 24 to the condenser 26 through & g




2.

vapor return line 87 which has an inlet end 38
connected to the upper part of vessel 3. Gaseous
refrigerant passing through conduit 37 into the
condenser 26 is liquefied in the condenser whence
it passes to'the evaporator 24 by means of a va-

“por lift pump or trap 40 which is connected in

the liquid supply line between the condenser 26
and the evaporator 24. This vapor liff pump or

© trap is formed in the general shape of a U hav-

10 .
‘conduit 28. By this arrangement liquid refrig-

16

20

ing both ends 41 and 42 connected to the supply

erant leaving the condenser 26 will first pass into

the leg 42 of trap 40 and by the application of.

heat to the trap 40 vaporization will take pla(:e‘[

to such an extent that it will lift liquid refrig-
erant upwardly through .the conduit 28 into the
vessel 31 whence it passes into the inlet 32 of the
evaporator 24, The trap 40 may be placed in
any suitable position desired where it will be sub-
ject to changes in the temperatures of the en-
vironment air or, if desired, any generated heat.

- However, it has been found that in systems of

26

30

=35

40

this type the condenser and evaporator may be

completely insulated within certain compart-

ments of a refrigerator and the trap 40 exposed
to the environment air surrounding the refrigera-
tor where it will receive sufficient heat to cause
}:iquid refrigerant to be elevated to the evapora-
or 24.

In order to control the flow of liquid refriger-
ant to the evaporator 24 I have provided an auto-
mati¢c pressure responsive valve 50 which, as
Shown in Fig. 1, is connected between the con-
denser 26 and the trap 40. This valve is set so
as to be responsive to changes of pressures with-
in the system so as to allow the flow of liquid

x‘refngerant from the condenser 26 to the trap
40 when the pressure within the evaporator 24

reaches a predetermined high value. When this
occurs the temperature of the evaporator 28 is
such that there is a need for refrigeration by that
evaporator and accordingly the valve permits

- the flow of liquid refrigerant to the trap 40 to

45

50

thus cause the flow of liquid refrigerant to the
evaporator 24 in response to that refrigeratlon
requirement.

Any suitable means may be provided for cool-
ing the condenser 26 and as herein disclosed,
I have provided an automatic refrigerating sys-
tem of the compression type- for automatically
maintaining substantially constant temperatures

"~ within the condenser 26 so as to provide for main-

55

60

‘65

70

taining a substantially constant temperature dif-

ferential between the primary refrigerating sys- .

tem and the evaporator of the secondary refrig-
erating system. This is accomplished by auto-
matically controlling the temperature of the
evaporator of the primary system and by the use
of the automatic pressure responsive valve 50 in
the secondary system. The. primary system 52
comprises in general a compressor 54, motor 55,
evaporator b1, condenser 58 and float valve
mechanism 60. Compressor 54 withdraws gase-
ous refrigerant from the evaporator 51 through
vapor return conduit 62, compresses the gaseous
refrigerant and delivers same to condénser 58

wherein it is liquefied and from which it is de-

livered to the float valve mechanism 60. The
liquid refrigerant to evaporator 57 through con-
duit 64, The compressor 54 is operatively con-
nected with motor 55 for actuating motor 54.

2,188,812

to evaporator 57, so as o be responsive to changes '

in temperature within that evaporator for open-~

ing and closing the motor circuit upon predeter-

mined increase or decrease in temperatures with~
in the evaporator 57 as is well understood. Other
primary systems may be used if desired such, for
example, as a block of CO2 or the like.

While the primary system 52 may be operated .

at any desired temperature either above or be-
low freezing, the secondary system may be ad-
justed readily for operating at any desired tem-
perature above the temperature of the evapo-
rator 57 of the primary system. This is accom-
plished by use of the adjustable valve 50.

In accordance with my invention I provide the

valve 50 for controlling the flow of liquid refrig-.

erant in the secondary system and in so doing
provide for maintaining a predetermined tem-
perature differential between the primary and
secondary refrigerating systems. The refriger-
ants used in the primary and secondary sys-
tems may be the same or. different refrigerants
as desired and may be any of the refngerants
now well known in the art.

Referring now to Fig. 3, the valve 50 comprises
in general a casing 10 having ports 72 and 14 to
which conduits 28 and 37 are connected respec-
tively. Within the casing 710 is disposed valve
proper 16 which cooperates with valve seat 18
for controlling the flow of refrigerant between
conduits 37 and 28. 'The valve proper 16 is car-
ried by an annular disc 80 to which is sealed
bellows 82. The opposite end of bellows 82 is
sealed to an annular disc 84 which rests upon
a shoulder 85 formed in the casing 70. Upon

1l

3

3t

an increase of pressure within the casing 70 the .

bellows 82 tends to collapse and in so doing moves
the valve 16 away from its seat 18. At this time
communication is established between conduits
37 and 28. The bellows tends to collapse in op-
position to compression spring 90 which con-
tinuously tends to urge the valve 16 towards seat
18. The effectiveness of the spring 96 may be
controlled by adjustment screw 92. Preferably
the annular disc 84 is sealed to the shoulder 85
so as to prevent leakage of refrigerant out of the
casing and about the screw 92. By this arrange-
ment it will be noted that when the pressure,

within the evaporator 24 reaches. a predeter- .

mined value the pressure within the liquid sup-
ply conduit 28 will be- equivalent to the pres-
sure within evaporator 24 and this pressure will
be the same within the casing 70 to exert itself
upon - the bellows 82 to collapse said bellows.
When this takes place the valve 16 is in open
position and-allows liquid refrigerant to flow

4

4i

5(

from the condenser 26 intc trap 40 where the

refrigerant is-subjected to heat so'as to provide
a vapor lift pump for conducting said liquid re-

_frigerant into the evaporator 24. Any setting of
. the valve 50 for difierent temperatures in the -

-float valve mechanism 60 controls the flow of -

. Preferably the primary system. 52 is infermit- -

75

stat 66 which includes thermo-bulb 68 connected

‘tently operated under the confrol of a thermo-

secondary system may be had as desired.

When my invention is employed, for example,
in household refrigerators, the primary refriger-
ant evaporator 5T may be completely insulated
from environment air surrounding the refriger-
ator and may be of the same construction as is
now generally .employed in household refriger-
ators for the freezing of ice cubes and the like.
These structures are well known and illustration
and further description thereof is deemed un-

6(

7a

necessary. Thus a refrigerator may be provxded

for the freezing of ice cubes by utilizing the pri-
mary evaporator for that purpose. At the same
time the evaporator 24 may be disposed within a

76
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food storage compartment which may be the

. compartment 20 and utilized for proper preser-
_vation of food stuffs and the like. The evapora-
tor 24 may be designed of sufficient size so as to

5 properly cool the food stuffs without the collec-
tion of frost on its external surface, the tempera-

- ture of that evaporator being controlled by the
 valve §0, which, as previously stated, prevents
the flow of liquid refrigerant to the evaporator

10 24 until the evaporator 24 reaches a predeter-
mined high temperature. If, however, it is de-

" sired to design the evaporator 24 of a smaller size
and maintain proper preservation of food stuffs in
the compartment 20, the same may be operated

15 in such a manner that frost colltgcts on its outer
surface! when the primary refrigerating system'

is in.operation and the frost is allowed .to melt-
off during periods when the primary refrigerat-
ing system is inoperative. If, however, it is de-

20 sired to continuously operate evaporator 24 so

that its temperature is constantly below freezing,
the valve 50 may be set to accomplish this result.
In this instance, however, the evaporator need
not be as large-as evaporators which either do not

25 collect frost or collect frost part of the time and

‘allow the same to melt off during other periods
of operation. - :
It will readily be apparent that the refrigerat-
ing system disclosed in Fig. 1 may be suitable for
30 use for other purposes than household refriger-
ators, and as disclosed, it will be readily appar-
ent that adjustment may be readily. accomplished
for obtaining any temperatures desired. »
When the system disclosed in Fig. 1 is used for
35- household -refrigerators, it may be in some in-

‘stances desirable to place the trap 40 in heat ex-

‘change relation to the motor compressor unit of
the primary-system 52 so that when' there is a

. demand for refrigeration by .the thermostat 66
46 the heat given off by the motor compressor unit
55 and 54 will quickly cause the trap 40 to re-

- spond to pass liquid refrigerant to the evaporator
24 as at this time the evaporator 24 will be de-
manding refrigeration because it is primarily that

45 -demand for refrigeration that results in operation
of -the primary system 52.- In some instances
where trap 40 is positioned in heat exchange re-.
lation with the motor 55 and compressor 54 it
may be found desirable fo have the thermostat 66

50 Tesponsive to the temperatures of the evaporator

24, and this may be accomplished by merely plac- .

ing the thermo-bulb 68 In heat exchange relation
with the evaporator 24. As. this modification is
-readily’ understood by the foregoing description,
55 1t is believed that further description and dis-
closure in the drawing is unnecessary for a praper
understanding of such modification. :
From the foregoing it will readily be apparent
that I have provided a new and improved refrig-
- 60 erating system of the type Including primary and
secondary refrigerating systems whetrein desired
temperatures may be maintained in the. secondary
system in a new and improved manner and the
evaporator of the secondary system. may be lo-
65 cated above the condenser of that system without
" in any manner impairing the eficiency or opera-

tion of the secondary system and that the liquid

refrigerant in the secondary system is eleyated by
utilizing environment temperature inside or about
70- the refrigerating apparatus. "It will also be ap-

parent, however, that artificially generated heat -
may be used for applying heat to trap 40 and that '

under either conditions of operation the valve 50

serves to maintain a predetermined temperature -

75 differential between the primary and secondary

systems. As shown in Fig. 1, the condenser 26
and evaporator $7 are positioned in a compart-
ment 95 which may be of suth size and construc-

tion as to.provide a storage space for food articles
for storing same at low temperatures either above .

or below freezing as desired and which tempera-

tures may be controlled by the setting of thermo-

stat 66. Evaporator §1 may be attached to con-

denser 26, ., -

~In Fig. 2 there is shown a modified- form’ of
refrigerating system embodying featyres of my
invention. In this figure in the drawings the
numeral (00 designates a heat absorber or re-

" frigerant evaporating element corresponding to

the refrigerant evaporator 24 in Fig. 1.
The evaporating element 100 is disposed within
a compartment {02 which corresponds to the in-
closure 20 of Fig. 1. Associated with the evapo-
rating.element {00 is a condenser 104 which cor-
responds to condenser 26. A supply conduit 106
like conduit 28 conducts liquid refrigerant from

the condenser and terminates at 108 in a vessel

{10 which: corresponds to vessel 3| of Fig. 1.

10

15

20

Vessel (10, however, is in open communication -

with the inlet end (12 only of the refrigerant
evaporator {00, A return conduit {14 corre-
sponding to the conduit 37 of Fig. 1 connects the

_outlet end {16 of the evaporator directly to-the

25

condenser 104. A pressure responsive valve 118 -

and a single-tube 120, corresponding to valve 50
and trap 40 respectively of Fig. 1, are disposed
in the supply conduit 106 for regulating the flow

30

of refrigerant to the evaporator 100.\ A conduit

122 conducts vapor from vessel 110 to a con-

denser 124 which may be cooled by the same
means utilized to cool condenser 104. Prefer-

ably, a heat absorbing element similar to evapo-

rator 57 of the primary system 52 of Fig. I is

used to maintaih condensers 104 and 124 .at a-

substantially constant temperature. - The re-
frigerant- condensed in condenser (22 is con-
ducted by a conduit 126 {o the supply conduit
106 ‘where it merges with refrigerant from the
condenser 104. The operation of system shown
in Fig. 2 is similar to the operation of system
shown. in Fig. 1, however conduit 122 conducts
vapor directly from vessel (18 to auxiliary con-

35

do—

45

denser 124. The main portion of the evaporated - -

refrigerant in the systemis produced ‘in evapo-
rator 108 and is conducted to™condenser (04

through conduit 114. The two condensers 104

and 124 are housed in compartment 127 which
corresponds to compartment 95. The primary
system may be associated with these two con-

. densers.in a manner described in connection with

Fig. 1, -

tem ‘embodying features of my invention is shown
in Fig. 4. Numeral {30 designates:an inclosure
or compariment corresponding to compartment
20 of Fig. 1. In this compartment is disposed a
refrigerant evaporator 132 which corresponds to
evaporator 24.- Associated with evaporator 132
is a condenser 134 which corresponds to con-

“ denser 26 .of Fig. 1 which may likewise be main-
tained at-a constant. temperature by means of a -
primary system such as that shown in Fig, 1.:

A stpply conduit 136 corresponding to conduit
28 opens into a vessel 138 similar to:vessel 31 at

- 140.™ This vessel 138 is in open communication

50

.f:s\

Another ihddiﬁed form of a refrigerating sys- -

60

65

70

with the entrance 142 to the evaporator 132, It

also communicates with the end of the evaporator-

through conduits 144 and 146. Return conduit .
188 which "corresponds to  conduit 81 conducts.

. refrigerant vapor\ from’ the evaporator and vessel 75







