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My invention relates to refrigerating machines 
and particularly to refrigerating machines of the 
type having a valve, or flow controlling device, 
for admitting refrigerant to the low pressure side 
of the system from the high pressure side thereof. 

In connection with refrigerating Systems 
adapted to cool a compartment, such as a 
domestic refrigerator, the usual procedure is to 
place within the compartment an evaporator 
which is supplied with liquid refrigerant from 
some external source, and to control the flow of 
the refrigerant to the evaporator by a suitable 
flow controlling device which maintains the 
necessary difference in pressure between the 
evaporator and the Source of supply. When the 
refrigerant passes from the high pressure side 
of this flow controlling device to the low pressure 
side thereof, a portion of the refrigerant vaporizes 
due to the sudden reduction in pressure. The 
flow controlling device, therefore, absorbs heat 
from the adjacent parts of the System, and from 
the surrounding media which results in loss in 
capacity and efficiency of the system. Since the 
liquid refrigerant passing to the flow controlling 
device is normally at a temperature much higher 
than that of the compartment to be cooled, a 
large portion of the heat absorbing capacity of 
the refrigerant expanding at the flow controlling 
device is used in cooling the liquid refrigerant. 
If the liquid is cooled before passing to the valve 
there results a marked increase in the efficiency 
of the System. 

It is an object of my invention to provide an 
arrangement for cooling the liquid refrigerant 
before it paSSes to the flow controlling device of 
a refrigerating System in order to maintain the 
heat absorbing capacity of the refrigerant for 
doing useful Work in the compartment to be 
cooled. 
Another object of my invention is to provide an 

improved refrigerating System utilizing the heat 
absorptive capacity of the vaporized refrigerant 
which is removed from the evaporating unit for 
the purpose of absorbing the heat which 
tends to flow to the flow controlling device from 
parts of the refrigerating System operating at a 
higher temperature. 
A further object of my invention is to provide 

an improved float operated valve for controlling 
the flow of refrigerant in a refrigerating system 
in which the refrigerant Supplied to the valve 
from the float chamber is pre-cooled and the 
operating connection between the float and the 
valve is of low heat conductivity. 

Further objects and advantages of my inven 

REISSUED 
tion will appear as the following description pro 
ceeds and the features of novelty which char 
acterize my invention Will be pointed Out With 
particularity in the claims annexed to and form 
ing a part of this specification. 
In the single figure of the accompanying draw 

ing, I have shown a fragmentary cross Sectional 
View of a refrigerating apparatus embodying my 
invention. 
In the drawing I have shown a mechanical re- 65 

frigerating System embodying my invention 
mounted on an insulated Wall 10 such as the top 
Wall of a refrigerator compartment. The refriger 
atting System comprises a coiled tubular condenser 
11 mounted on cooling fins 12 Which are Secured to 70 
a casing (not shown) which contains a motor and 
compressor and is mounted on the base 13. The 
base 13 is secured to the top of the Wall 10 and 
below this Wall is Suspended an evaporator 14 
for cooling the refrigerator compartment. 5 
Gaseous refrigerant condensed and liquefied in 
the condenser i1 flows into a float chamber 15, 
and the rate of flow of the liquid from the float 
chamber to the evaporator is regulated by a 
needle valve 16 connected by a link mechanism to 80 
be operated by the float 17 in the chamber 15. 
In accordance With my invention I provide a 

heat exchange device between the float chamber 
and the float operated valve and Surround both 
the heat exchange device and the valve by the 85 
insulation in the top Wall of the refrigerator cab 
inet. The heat eXchanger is SO arranged that it 
uses the cold gaseous refrigerant Withdrawn from 
the evaporator by the compressor to cool the 
liquid refrigerant passing from the float chamber 90 
to the valve. This arrangement insures the pas 
sage of low temperature liquid to the evaporator 
and also a minimum absorption of heat from parts 
of the system outside the refrigerator compart 
ment. Referring again to the drawing, the float 95 
chamber 15 comprises an inverted cup-shaped 
member 18 secured by a fluid-tight joint to a base 
19 which in turn is mounted on an upper plate 

60 

20 of the top 10. The top 10 is built up of the 
upper plate 20 and a lower plate 21 between which 100 
is arranged heat insulation 22. At one side of 
the base 19 is an outlet 23 in which is Secured 
one end of a U-shaped conduit 24 leading from 
the float chamber 15 to a valve assembly embed 
ded in insulation 22. This valve assembly is car- 105 
ried by the lower end of a tube 25 Secured in 
an opening in the base 19 and extending down 
Wardly into the insulation 22. In the preferred 
form of my invention the tube 25 and also the 
valve 16 are made of a material having a low ll0 



2 
thermal conductivity. I prefer to employ a cop 

O 

5 

20 

25 

30 

35 

40 

45. 

55 

60 

65 

70 

per-nickel alloy sold under the trade name of 
Monel metal for this purpose. The valve assem 
bly arranged at the lower end of tube 25 consists 
of a plug 26 inserted in the lower end of the tube 
and having a bore extending centrally there 
through and a valve seat formed on its upper 
face which is arranged to cooperate with needle 
valve 16. Arranged above plug 26 and preferably 
formed integrally thereWith I have shown a sleeve 
2 which serves as a guide for the needle, valve 
16. A tube 24’ is connected to the bore in plug 
26 and leads to the evaporator 14 in the chamber 
to be cooled. The float 17 is arranged to Slide 
vertically On a rod 28 Within the chamber 15. 
The linkage arranged to operate the valve 16 in 
response to movement of the float comprises a 
lever 29 slidably pivoted at 30 on a support 31 
and engaging the sides of a spool-shaped member 
32 Secured to the bottom of the float. The needle 
valve 16 is pivoted to the lever 29 at 33, and hence 
an upward movement of the float will lift the 
valve 16 from its seat in the plug 26. In order to 
prevent refrigerant from flowing through tube 
25 to the valve assembly carried at its lower end, 
I have inserted in the tube, around the needle 
valve 16, tWO guides, 34 and 35 respectively. 
These guides form a sufficiently tight fit with the 
walls of the tube 25 and the needle valve 16 so 
that very little refrigerant can leak past the 
needle valve 16. This Will be better understood 
When it is considered that there is very little pres 
Sure difference btWen the float chamber and the 
high pressure side of the valve. The heat ex 
change device which I provide to cool the liquid 
refrigerant prior to its passage through the valve 
16 comprises a U-shaped conduit 36 concentrically 
surrounding the U-shaped conduit 24. The U 
shape is employed in my preferred embodiment 
to permit the assembly of conduits 24 and 36 
within the insulation 21 and still to maintain the 
necessary length of conduit to allow adequate 
heat exchange surface. The ends of conduit 36 
are closed by caps 37 and 38 respectively, which 
are joined to the conduit 24 where it passes 
therethrough by any suitable means, such as 
brazing, so as to form fluid-tight joints. The 
evaporator is connected to one end of the con 
duit 36 by a conduit 39 entering the cap 38, and 
the intake of the compressor is connected with 
the other end by a suction conduit 40 entering 
the cap 37. 
During the operation of the refrigerating sys 

tem shown in the drawing, relatively warm liquid 
refrigerant supplied by the condenser 11 accumu- , 
lates in the conduit 24 and in the float chamber 
15. If the float and valve mechanism are in the 
position shown, the liquid will accumulate until 
there is sufficient to raise the float 17, whereupon 
needle valve 16 will be lifted and liquid refriger 
ant will be admitted to the conduit 24' and flow 
therethrough to the evaporator. At the same 
time gaseous refrigerant which is being with 
drawn by the compressor will paSS through the 
conduit 36 around the liquid refrigerant in the 
conduit 24 and in the counter-flow thereto and 
will cool the liquid. Since the heat eXchanger is 
insulated by the surrounding insulation 22, Sub 
stantially all the heat absorbed by the gaseous 
refrigerant must come from the liquid rerfigerant 
in the conduit 24. This insures efficient Opera 
tion of the heat exchanger. 
erant passing through the valve will be addition 
ally cooled, but this effect is minimized by the 
low temperature of the liquid, and Substantially 
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the entire heat absorptive capacity of the liquid 
refrigerant is made available for the doing of 
useful work within the refrigerator compartment. 
The foregoing described arrangement of a 

flow-controlling valve and a heat exchanger for 
cooling the liquid refrigerant on the supply side 
of the valve, both the heat exchanger and the 
valve being thermally insulated from the ambi 
ent surrounding the compartment to be cooled, 
is described and claimed in a co-pending appli 
cation of Christian Steenstrup, Serial No. 641,- 
395, filed November 5, 1932, and assigned to the 
same assignee as the present application. The 
herein disclosed construction of the float cham 
ber and a valve arranged within a tube of low 
thermal conductivity, and the arrangement of 
a valve guide formed in the plug closing the end 
of a tube is described and claimed in a co-pend 
ing application of Christian Steenstrup, Serial 
No. 641,396, filed November 5, 1932, and assigned 
to the same assignee as the present invention. 
I, therefore, do not herein claim anything shown 
or described in said Steenstrup applications which 
are to be regarded as prior art with respect to 
my present application. 
Although I have shown and described my in 

vention in connection with a refrigerating Sys 
tem of the mechanical type, it will be under 
stood that it is equally applicable to other types 
of systems. I do not, therefore, desire my in 
vention to be limited to the particular arrange 
ment shown and described, and I intend in the 
appended claims to cover all modifications within 
the spirit and scope. Of my invention. 
What I claim as new and desire to Secure by 

Tetters Patent of the United States, is: 
1. A refrigerating System including a COm 

partment surrounded by thermally insulated 
walls, an evaporator within said compartment, 
a condenser, a chamber outside said compart 
ment for receiving liquid refrigerant from said 
condenser, a float in said chamber, a conduit 
connecting said chamber with said evaporator, 
a valve in said conduit controlled by Said float, 
and means including a heat exchanger arranged 
within a wall of said compartment for cooling 
.liquid refrigerant in said conduit between said 
chamber and said valve. 

2. A refrigerating System including a compart 
ment surrounded by thermally insulated walls, 
an evaporator within said compartment, a Con 
denser, a chamber outside said compartment for 
receiving liquid refrigerant from said condenser, 
a float in said chamber, a conduit connecting 
said chamber with said evaporator, a valve in said 
conduit, means including a linkage of low thermal 
conductivity actuated by said float for controlling 
said valve, and means including a heat exchanger 
embedded in a Wall of said compartment for 
cooling liquid refrigerant in said conduit be 
tween said chamber and said valve. 

3. A refrigerating. System including a compart 
ment surrounded by thermally insulated walls, 
an evaporator within said compartment, a con 
denser, a chamber outside said compartment for 
receiving liquid refrigerant from said condenser, 
a float in Said chamber, a conduit connecting said 
chamber with said evaporator, a valve in said 
conduit, means for controlling said valve in re- 45 
Sponse to movement of Said float, and means 
including a conduit embedded in a wall of said 
compartment in heat-exchanging relation with 
Said first named conduit for passing cold gaseous 
refrigerant from said evaporator around said 150 
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1,930,296 3 
first named conduit to cool the liquid refrigerant chamber having a float therein for supplying 
therein between said chamber and said valve, 

4. A refrigerating system including a compart 
ment to be cooled, an evaporator, a valve ther 
inally insulated from the ambient surrounding 
said compartment, means for supplying refrig 
erant to said evaporator through said valve and 
for maintaining a body of liquid refrigerant on 
the Supply side of said valve, means for reducing 
the temperature of said body of liquid to approxi 
mately the temperature of the refrigerant in 
Said evaporator, means exposed to the ambient 
temperature for controlling said valve, and 
means of low heat conductivity for connecting 
Said valve to said last named means. 

5. A refrigerating system including a com 
partment to be cooled, an evaporator, a valve 
thernally insulated from the ambient surround 
ing Said compartment, means for supplying re 
frigerant to Said evaporator through said valve 
and for maintaining a body of liquid refrigerant 
on the Supply side of said valve, means for re 
ducing the temperature of said body of liquid 
to approximately the temperature of the refrig 
erant in Said evaporator, means operating at 
a higher temperature than said valve for con 
trolling the Sane, and means of low heat con 
ductivity for connecting said valve to said last 
Earned means. 

6. A refrigerating system including a com 
partment to be cooled, an evaporator, a valve 
thermally insulated from the ambient surround 
ing Said compartment, means for supplying re 
frigerant to Said evaporator through said valve 
and for maintaining a body of liquid refrigerant 
On the Supply side of said valve, means for with 
drawing vaporized refrigerant from said evapo 
irator, means utilizing the vaporized refrigerant 
for cooling Said body of liquid, means operating 
at a higher temperature than said valve for con 
trolling the Same, and means of low heat con 
ductivity for connecting said valve to said last 
Xarned means. 

. A refrigerating system including a compart 
ment to be cooled, an evaporator, a valve ther 
Knally insulated from the ambient surrounding 
Said compartment, means having a float therein 
for Supplying refrigerant to said evaporator 
through said valve and for maintaining a body 
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of liquid refrigerant on the supply side of said 
valve, means for withdrawing vaporized refrig 
erant from said evaporator, means utilizing the 
vaporized refrigerant for cooling said body of 
liquid, and means including a connection of 
low heat conductivity and utilizing the move 
ment of said float for controlling said valve. 

8. A refrigerating system including a com 
partment to be cooled, an evaporator, a valve 
thermally insulated from the ambient surround 
ing Said compartment, means including a float 
chamber having a float therein for supplying 
refrigerant to said evaporator through said valve 
and for maintaining a body of liquid refrigerant 
on the Supply side of Said valve, means for with 
drawing vaporized refrigerant from said evapo 
rator, means utilizing the vaporized refrigerant 
for cooling said body of liquid, and means utiliz 
ing the movement of said float for operating said 
valve, said last named means including a con 
nection of low heat conductivity between said 
float chamber and Said valve. 

9. A refrigerating System including a com 
partment to be cooled, an evaporator, a valve 
thermally insulated from the ambient surround 
ing said compartment, means including a float 

refrigerant to said evaporator through said valve 
and for maintaining a body of liquid refrigerant 
On the supply side of said valve, means for with 
drawing vaporized refrigerant from Said evapo 
rator, means utilizing the vaporized refrigerant 
for cooling Said body of liquid refrigerant, and 
means utilizing the movement of said float for 
operating said valve, said last named means in 
cluding a fluid-tight connection of low heat con 
ductivity between the interior of Said float cham 
ber and said valve. 

10. A refrigerating system including a Com 
partment to be cooled, an evaporator, a valve 
thermally insulated from the ambient Surround 
ing said compartment, means including a float 
chamber having a float therein for supplying re 
frigerant to said evaporator through said valve 
and for maintaining a body of liquid refrigerant 
on the supply side of said valve, means for with 
drawing vaporized refrigerant from said evapo 
rator, means utilizing the vaporized refrigerant 
for cooling said body of liquid, means utilizing 
the movement of said float for controlling said 
valve, said last named means including a conduit 
of low heat conductivity connecting the interior 
of said float chamber and said valve, and means 
in said conduit for substantially preventing the 
flow of refrigerant therethrough. 

11. A refrigerating system including a com 
partment to be cooled, an evaporator, a valve 
thermally insulated from the ambient surround 
ing said compartment, means including a float 
chamber having a float therein for supplying 
refrigerant to said valve and for maintaining a 
body of liquid refrigerant on the supply side. of 
said valve, means for withdrawing- vaporized 
refrigerant from said evaporator, means utiliz 
ing the vaporized refrigerant for cooling said 
body of liquid, a conduit of low heat conductivity 
connecting the interior of said float chamber and 
said valve, means including a mechanical link 
age extending through said conduit and utilizing 
the movement of said float for controlling said 
valve, - and means for substantially preventing 
the flow of refrigerant through said conduit. 

12. A refrigerating system including a Com 
partment to be cooled having insulated walls, an 
evaporator, a flow controlling device thermally 
insulated from the ambient surrounding Said 
compartment, means for Supplying refrigerant 
to said evaporator through said flow controlling 
device and for maintaining a body of liquid re 
frigerant on the supply side of said flow con 
trolling device, means for withdrawing vapor 
ized refrigerant from said evaporator, and means 
utilizing the vaporized refrigerant for cooling 
said body of liquid, Said body of liquid and said 
cooling means being arranged. Within the .in 
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sulation forming the walls of said compartment. 135 
13. A float operated valve for a refrigerating 

System comprising a float chamber having a 
float therein, a conduit extending from said float 
chamber, a valve in said conduit, said valve being 
surrounded by heat insulation, a second conduit 
in heat exchange relationship with said first 
mentioned conduit, and means including a con 
nection of low heat conductivity between said 
float chamber and said valve and utilizing the 
movement of Said float for controlling said valve. 

14. A float operated valve for a refrigerating 
System comprising a float chamber having a float 
therein, a conduit extending from said float cham 
ber, a valve in said conduit remote from said 
float chamber, a Second conduit in heat ex 
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4 
change relationship with said first mentioned 
COnduit, a tube of low heat Conductivity Con 
necting the interior of said float chamber with 
said valve, means in Said tube for Substantially 
preventing the flow of refrigerant therethrough, 
and means operating through the interior of 
Said tube and utilizing the movement of said float 
for controlling said valve. 

15. A float operated valve for a refrigerating 
system comprising a float chamber having a 

1,980,296 
float therein, a conduit extending from said float 
chamber, a valve in said conduit remote from 
said float chamber, a Second conduit in heat 
exchange relationship with Said first mentioned 
conduit, a tube of low heat conductivity con 
necting the interior of said float chamber and 
said valve, and means operating through said 
tube for controlling said valve, Said valve being 
Surrounded by heat insulation. 
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