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12 Claims. 
The present invention relates to multiple re 

frigerating systems and particularly to systems 
of the type employing a plurality of evaporators 
which are connected to a common condensing 

5 mechanism. 
One of the objects of the present invention is 

to provide an improved refrigerating system em 
ploying a plurality of evaporators in which one 
of the evaporators receives the liquid refrigerant 
from the other and in which the ?ow of refrig 
erant to the evaporators is controlled in accord 
ance with the condition of the refrigerant in one 
of the evaporators. 

_ A further object of the present invention is 
15 to provide a system of the above type in which 

the condition of the refrigerant in the evaporator 
last to receive liquid refrigerant is utilized for 
controlling the ?ow of liquid refrigerant to the 
evaporators. 
Another object of the present invention is to 

provide an improved refrigerating system em 
ploying a plurality of evaporators of the type in 
which one evaporator is connected in series cir 
cuit relation with the other and in which each 
evaporator is provided with its individual suction 
line and to provide mechanism for preventing 
liquid refrigerant from ventering the condensing 
mechanism through one of the suction lines and 
to control the quantity of liquid refrigerant de 
livered to the evaporators in accordance with the 
condition of the refrigerant in the outlet of the 
other evaporator. 
A still further object of the present invention 

is to provide a refrigerating system employing 
35 two evaporators, a valve between these evap 

orators, for causing a di?'erential in temperatures 
and in order to prevent an excessive quantity of 
liquid refrigerant in the evaporator ?rst to re 
ceive liquid refrigerant, to provide a by-passing 
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'40 means around the interposed valve which is oper 
ated in response to an excessive quantity of 
refrigerant in the evaporator ?rst to receive liq 
uid refrigerant. 
The invention itself, however, both as to its 

45 organization and its method of operation, to 
gether with additional objects and advantages 
thereof, will best be understood from the follow 
ing description of speci?c embodiments, when 
read in conjunction with the accompanying 

50 drawings, in which: _ 

Fig. l is a schematic view diagrammatically 
representing a two temperature refrigerating 
system arranged in accordance with my inven 
tion; and . 

Fig. 2 is a similar view showing a second em 
bodiment of my invention. ~ 
Referring more particularly to Fig. 1 of the 

drawings, the apparatus ‘comprises a high tem 
perature refrigerating coil I and a low tempera 

60 ture coil 2 which are so connected into a refrig 
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crating system that they are maintained at dif 
ferent temperatures by a liquid refrigerant which 
is supplied from condensing means comprising a 
double suction pressure compressor 3 and a con 
denser 4. The refrigerant passing from the com 
pressor through the condenser 4 gives up its la 
tent heat of vaporization and passes as a liquid 
througha feed line 5 to a liquid receiver 6 and 
thence to a needle valve 1 which controls its ad 
mission to the system, in a manner to'be subse 
quently set forth. - 

The refrigerantpasses from the needle valve 1 
through a conduit 8 to the high temperature coil 
l and thence into a ?oat valve chamber II. The 
liquid refrigerant passes through the ?oat valve 
chamber II and thence by conduit means l2 to 
a weighted pressure reducing valve l3, from the 
outlet of which the refrigerant passes through a 
conduit M to the low temperature coils 2. __ The 
refrigerant while passing through the high tem 
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perature coils I is maintained at a higher pres- - 
sure than in the lower temperature coils by the 
weighted pressure reducing valve I 3 interposed 
therebetween. Consequently the refrigerant in 
the low temperature coils 2 vaporizes at a lower 
pressure to maintain a‘ lower-degree of tempera 
ture than in the high temperature coils I. It 
will be understood that both of the cooling coils 
may be provided with heat conductive ?ns 9 to 
increase their heat absorbing capacity and‘they 
may be enclosed in suitable heat insulating com 
partments III as indicated by dotted lines. 
From the low temperature coils 2 the refriger 

ant vapor passes through a conduit l6 into a 
housing I‘! which encloses a cup shaped ?oat 
member l8 for actuating the needle valve 1 to 
control the admission of liquid refrigerant to 
the system through the high temperature coil I. 
The needle valve ?oat housing I‘! is connected 
to the low pressure side of the high suction cyl 
inder 2| of the compressor by means of a conduit 
22 connected through the needle valve cover 23 
to a pipe 24 the lower open end of which extends 
downwardly from the cover 23 into the cup l8 
adjacent the bottom thereof. ‘ 
From the top of the ?oat valve chamber II a 

medium pressure suction line 21 is connected to 
the low pressure side of the second cylinder 28 
of the compressor. The outlet of the ?oat valve 
is' connected through a by-passing conduit 3! 
‘to the line H between the pressure reducing 
valve and the low temperature coil. This serves 
to discharge the liquid refrigerant from the ?oat 
valve chamber ll around the pressure reducing 
device l3 whenever it exceedsa predetermined 
level in the ?oat valve chamber thus preventing 
the passage of liquid refrigerant into the medium 
suction line 21. ' ‘ 
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The needle valve 1 is enclosed in a valve ‘ 
chamber 31 which is supported from the valve 60 



2 
cover 23 and it is actuated to regulate the ad 
mission of liquid refrigerant by a valve lever 

_ 36 which is pivotally joined at one end to the 
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valve needle ‘I and has its other end projecting 
from the needle valve chamber 31 through a 
lateral extension 33 thereon, 
The valve lever 36 is pivoted on a pivot pin 

36 which extends through the valve chamber 
extension 38. The extended portion of the lever 
36 passes through the head 42 of a tilting 
?exible metal bellows 43 to which it is her 
metically sealed. The edges of the ?exible 
bellows 42 are secured to the outer edges of the 
valve chamber extension 36 in hermetically 
sealed relation whereby the valve lever 36 may 
be tilted to actuate the valve ‘I within the cham 
ber 31 while maintaining hermetically sealed 
relation. ~ 

The cupshaped ?oat member 18 within the 
valve housing is preferably of light gauge sheet 
metal and it functions as a ?oat as it is buoyed 
up by the liquid refrigerant entering the hous 
ing II. In order to actuate the valve lever 36, in 
accordance with the movements of the cup ?oat 
l6, a ?oat lever 45 is pivotedly connected thereto 
by a pivot pin 46 which extends across the open 
end of the cup I 6. The other end of the ?oat 
lever 46 is connected through a link 41 to the 
free end of the valve lever 36. In order that 
the vertical movements of ‘the cup I8 may ac 
tuate the ?oat lever 45 the'latter is pivoted in 
an intermediatepoint upon a pivot pin 46 which 
is rigidly mounted in a bracket 49 depending 
downwardly from the valve cover 23 which 
covers the valve housing l1. . 

It will be apparent that liquid refrigerant en; 
tering' the needle valve housing i1 will cause 
the'cup shaped ?oat l6 to rise thereby rotating 
both the ?oat lever 46 and the valve lever 36 
clockwise, thus lifting the valve needle ‘I to 
engage its seat and restrict the admission of 
liquid refrigerant to the system. Lubricating 
oil in the system being lighter than the refrig 
erant bubbles over the edge of the cup ?oat 
l3 without actuating it to close the needle valve. 
As the oil enters the cup 18 it is drawn up the 
suction pipe 24 and returns to the compressor 
which may be provided with an oil drain 50 in 
the intake manifold for draining the oil into 
the crank case. During the operation of the 
system if the liquid refrigerant in the system 
becomes excessive, the needle valve 1 will be 
immediately closed to restrict the admission of 
refrigerant to the system until the liquid re 
frigerant therein has time to vaporize. 
The cylinders of the double suction pressure 

compressor are relatively so designed that a 
suitable suction pressure is maintained in the 
high suction line and the medium suction line. 
The temperature differential maintained be 
tween the high temperature and the low tem 
perature coils by the weighted pressure reduc 
ing valve I3, is preferably selected or adjusted 
in accordance with the desired operating char 
acteristics, and the compound compressor is 
preferably driven by an electric motor 54 which 
may be controlled automatically by means of a 
switch 56 actuated by a thermostatic device 56 
associated with one of the coils. It will be un 
derstood that the motor switch may be actuated 
by a pressure responsive device associated with 
a suitable portion of the system or the‘ motor 
may run continuously if desired. ' 
In Fig. 21 have shown a second embodiment 

of my multiple-temperature airtime-suction re 

2,082,545 
frigerating system which is simplified some 
what by eliminating the ?oat valve and cham 
ber from the system. The various elements of 
the system which are similar to the correspond 
ing elements discussed with reference to Fig. 1 
are designated by similar reference characters. 
In the simplified embodiment of my system 

the medium suction line 21 from the second cyl 
inder 28 of the compressor is connected through 
a vertical cylinder 6! thence by way of a conduit 
62 to a line 63 which extends directly between 
the high temperature coil l and the weighted 
pressure reducing valve I3. The feed line 6 
for supplying the system with liquid refrigerant 
from the condenser 4 extends through a pipe 64 
which is coiled in close coupled heat exchange 
relation around the vertical cylinder 6| and 
thence extends to the needle valve 1. 
In operation the liquid refrigerant which rises 

into the cylinder 6| in the medium suction line 
is heated by the liquid refrigerant which passes 
from the condenser in intimate heat exchange 
relation therewith. This vaporizes any liquid 
refrigerant rising in the medium pressure suc 
tion line 21 and prevents the liquid entering the 
compressor where it would cause knocking and 
eventually fracture the cylinder walls. Al 
though I have disclosed my invention as spe 
ciflcally applied to a two temperature system it 
will be readily understood that the features of 
my invention are applicable to various systems 
in a manner which will be readily understood 
by those skilled in the art. 
While it is necessary for the purpose of illus 

tration to describe the several disclosed forms 
‘of my invention in detail, it will be apparent 
that the invention is not so limited, and that 
other forms and applications thereof, are em 
braced within the scope of the appended claims. 

I claim as my invention- 
1. A refrigerating system comprising in com 

bination a plurality of evaporators, means for 
withdrawing gaseous refrigerant from the evap 
orators condensing the same and conducting the 
condensed refrigerant to the evaporators, one 
of said evaporators being connected in series 
circuit relation with the other for receiving 
liquid refrigerant from the said other evapora 
tor, each of said evaporators having a suction 
line connected with the ?rst mentioned means, 
pressure responsive means responsive to the dif 
ference in pressures between said evaporators 
for causing refrigerant to be fed from said other 
evaporator to said one evaporator, means re 
sponsive to excess refrigerant from said other 
evaporator for by-passing the excess refrigerant 
around said pressure responsive means. for pre 
venting liquid refrigerant from being conducted 
from the said other evaporator to the first men 
tioned means, a valve for controlling the ?ow 
of refrigerant from the ?rst mentioned means 
to said evaporator. and means responsive to the 
condition at the outlet of said one evaporator 
for controlling said valve. 

2. A refrigerating system comprising in com 
bination a low temperature evaporator and a 
high temperature evaporator said low tempera 
ture evaporator being adapted to receive liquid 
refrigerant from the high temperature evapo 
rator, a valve interposed between said evapora 
tors, a suction line for each of said evaporators, 
means for withdrawing gaseous refrigerant from 
said evaporators and cooperating with said valve 
for maintaining different pressures in said evap 
orators, and a heat exchanger for applying heat 
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from a portion of the system to vaporize the 
excess of liquid refrigerant which is discharged 
from the outlet of said high temperature evapo 
rator for preventing the conduction ofvliquid 
refrigerant from the high temperature evapora 
tor to said withdrawing means. 

3. A refrigerating system comprising in com— 
bination a low temperature evaporator and a 
high temperature evaporator said low tempera 
ture evaporator being adapted to receive liquid 
refrigerant from the high temperature evapo 
rator, a valve interposed between said evapora~ 
tors, a suction line for each of ‘said evaporators, 
means for withdrawing gaseous refrigerant from 
said evaporators, and cooperating with said valve 
for maintaining different pressures in said evapo 
raters, and means responsive to excess refriger 
ant from said high temperature evaporator for 
by-passing the excessrefrigerant around said 
valve, for preventing the conduction of liquid 
refrigerant from the high temperature evapora 
tor to said withdrawing means. 

4i. A refrigerating system comprising in com-, 
bination a low temperature evaporator and a 
high temperature evaporator said low tempera 
ture evaporator being adapted to receive liquid 
refrigerant from the high temperature evapora 
tor, a valve interposed between said evaporators, 
means for withdrawing gaseous refrigerant from 
said evaporators, and cooperating with said valve 
for maintaining different pressures in said evap 
orators, a heat exchanger for applying heat 
from a portion of the system to vaporize the 
excess liquid refrigerant from the outlet of said 
high temperature evaporator, for preventing the 
conduction of liquid refrigerant from the high 
temperature evaporator to said withdrawing 
means, and means responsive to the condition of 
refrigerant at the outlet of the low temperature 
evaporator for controlling the flow of liquid 
refrigerant to the high pressure evaporator. 

5. A refrigerating system comprising in com 
bination a low temperature evaporator and a 
high temperature evaporator, said low temper 
ture evaporator being adapted to receive liquid 
refrigerant from the high temperature evapo 
rator, a valve interposed between said evapora 
tors, a suction line for each of said evaporators, 
means for withdrawing gaseous refrigerant from 
said evaporators, and cooperating vwith said valve 
for maintaining diiferent pressures in said evap 
orators, means responsive to excess refriger 
ant from said high temperature evaporator for 
by-passing the excess refrigerant around said 
valve, for preventing the conduction of liquid 
refrigerant from the high temperature evapora 
tor to said withdrawing means, and means re 
sponsive to the condition of refrigerant at the 
outlet of the low temperature evaporator for 
controlling the ?ow of liquid refrigerant to the 
high pressure evaporator. 

6. In a multiple temperature refrigerating sys 
tem the'combination of a high temperature coil, 2. 
low temperature coil, refrigerant condensing 
means, a liquid refrigerant feed line extending 
from said condensing means to said high tem 
perature coil, a valve interposed in said feed line, 
pressure reducing means interconnected between 
said coils, a high suction line extending from 
said low temperature coil to said condensing 
means, means responsive to liquid in said suc— 

3 
tion line for closing the valve in said feed line, 
a medium suction line, means interconnecting 
said medium suction line between said high tem 
perature coil and said pressure reducing means 
comprising a heat exchange device, and a second 
portion of said heat exchange device comprising 
conduit means connected in series in said feed 
line. 

‘ 7. A refrigerating system comprising the com 
‘bination of a plurality of refrigerant evaporotors, 
a refrigerant compressor, conduit means opera 
tively connecting said evaporators in series rela 
tion with said compressor, means responsive to 
pressure only for controlling the ?ow of refriger~ 
ant between said evaporators, means responsive 
to liquid refrigerant only, and conduit means 
connecting said pressure responsive and liquid 
means in bypassing relation. 

8. A refrigerating system comprising the com 
bination of a plurality of refrigerant evaporators. - 
a refrigerant compressor, conduit means opera 
tively‘connecting said evaporators in series rela 
tion with said compressor, means responsive to 
pressure only for controlling the ?ow of refriger 
ant between said evaporators, a ?oat valve, con 
duit means connecting said ?oat valve in by 
passing relation around said means, and a suc~_ 
tion conduit connected between the ?oat cham 
ber of said ?oat valve and said compressor. 

9. A refrigerating system comprising the com- ‘ 
bination of a plurality of refrigerant evaporators, 
a refrigerant compressor, conduit means opera 
tively connecting said evaporators in series rela 
tion with said compressor, means responsive to 
pressure only for controlling the ?ow of refriger 
ant between said evaporators, a ?oat valve, con 
duit means connecting said ?oat valve in by 
passing relation around said means, a suction 
conduit connected between the ?oat chamber of 
said ?oat valve and said compressor, and means 
responsive to liquid refrigerant from the outlet 
of the last evaporator for shutting ed the supply 
of refrigerant to the first evaporator. 

10. A refrigerating system comprising, in com 
bination, a plurality of liquid refrigerant evapo 
rators connected in series, pressure di?erential 
means between said evaporators for controlling 
the ?ow of liquid and gaseous refrigerant from 
one evaporator to another, and means for by 
passing refrigerant from one evaporator to the - 
other around said pressure di?erence means. 

11. A refrigerating system, comprising in com 
bination, a plurality of liquid refrigerant evap 
orators, means connecting said evaporators re 
sponsive to the pressure in one of said evapora 
tors to control the ?ow of liquid and gaseous 
refrigerant to another evaporator, and means 
for by-passing refrigerant from one evaporator 
to the other around said means. 

12. A refrigerating system comprising, in com 
bination, a plurality of liquid refrigerant evap 
orators, a pressure difference device intercon 
necting said evaporators for controlling the ?ow 
of liquid and gaseous refrigerant from the ?rst 
to a second evaporator, valve means associated 
with the outlet of the second evaporator for con 
trolling the admission of liquid refrigerant to the 
first evaporator, and means for by-passing re 
frigerant around said pressure difference device. 
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