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My invention relates to flow controlling de 
vices for controlling the flow of refrigerant be 
tween the high and low pressure sides of re 
frigerating systems. 
A vaporizable liquid refrigerant, such as sul 

phur dioxide, is ordinarily circulated through a 
closed refrigerating system in such manner that 
it is supplied in liquid form to an evaporator or 
other cooling unit in which the liquid is vapor- , 
ized by the absorption of heat from articles to be 
cooled. The refrigerant thus vaporized then 
flows to a compressor-condenser unit or the like 
in which the vaporized refrigerant is ?rst com 
pressed by a suitable compressor and then lique 
fied by the transfer of heat therefrom to- a cool 
ing medium which flows in heat exchange rela 
tionship with the condenser. The refrigerant 
thus liquefied in the condenser is again supplied 
to the cooling unit and the cycle is repeated and 
continued until the desired cooling has been ef 
fected by the cooling unit. In such a system it 
is necessary to provide a pressure reducing de 
vice between the condenser, which is on thehigh 
pressure side of the system and the evaporator ' 
or other cooling unit which is on the low pres 
sure side of the system, for regulating the flow 
of liquid refrigerant from the condenser to the 
evaporator. _ 

An essential requirement of a satisfactory ?ow 
controlling ‘device for the purpose described 
above is that it should prevent the ?ow of gas 
eous refrigerant after the liquid refrigerant has 
passed therethrough or should limit such flow 
to a very small amount. This requirement arises . 
from the fact that a flow of gaseous refrigerant 
from the high pressure-side to the low pressure 
side of the refrigerating system results in. a loss , 
in capacity and efficiency of the system. At the 
same time the ?ow controlling device must per 
mit a sufficient quantity of liquid refrigerant to 

, flow therethrough to meet the capacity require 
ments of the system at the lowest pressure differ 
ent prevailing between the high and low pressure 
sides of the system during the normal operation 
thereof. _ - 

It has heretofore been proposed to utilize long 
capillary tubes having a comparatively small 
inside diameter and constructed to obtain suffi 
cient pressure drop to maintain the required 
difference in pressure between the condenser and 
evaporator and also. to afford adequate flow of 
liquid refrigerant from the condenser to the 
evaporator during the operation of the refrig 
erating system. Although such capillary tubes 
are simpler and more economical to construct 

than ?oat valves or other devices having mov 
ing parts, which have heretofore been used as 
flow controlling devices between the high and 
'low pressure sides of the refrigerating system, 
such capillary tubes are nevertheless bulky and 5 
susceptible to damage since such a tube may be 
easily crushed thus cutting off the flow of re 
frigerant therethrough and rendering the re 
frigerating system inoperative. 

' It is an object of my invention to provide a 10 
?ow controlling device for controlling the How of 
refrigerant between‘the high and low‘ pressure 
sides of. a refrigerating system which has an 
elongated refrigerant passage of improved form 
arranged therein, which substantially prevents 15 
the ?owof vaporized refrigerant therethrough 
while at the same time permitting a sufficient 
quantity of liquid refrigerant to flow there 
through to meet the capacity requirements of 
the system at the lowest pressure different pre 
vailing between the high and low pressure sides 
of the system. . 

It is a further object of my invention to pro 
vide a flow controlling device for controlling the 
flow of refrigerant between the high and low 25 
pressure sides of a refrigerating system which is 
compact, rugged, and economical to manufac 
ture; being preferably made of portions of sheet 
metal hermetically secured together and having 
an elongated refrigerant ?ow controlling pas 
sage arranged therebetween. - 
Further objects and advantages of my inven 

tion will become apparent as the following de 
scription proceeds and the features of novelty 
which characterize my'invention will be pointed 
out with particularity in the claims annexed to 
and forming a part of this speci?cation. ‘ 
Fora better understanding- of my invention, 

reference may be had to the accompanying 'draw- \ 
ing in which ‘Fig. 1 is a side elevation partly in 40 
section of a refrigerating machine provided with 
a flow controlling device embodying'my inven 
tion; Fig. 2 is a perspective view of the flow 

30 

. controlling device of the refrigerating machine 
. shown in Fig. 1; Fig. 3 is a developed view of 45 
the flow controlling device shown in Figs. 1 and 
2, portions of the flow controlling device being 
broken away in order to better illustrate the 
internal construction thereof, and Fig. 4 is a 
sectional view‘ along the line 4-4 of the aflow_50 
controlling device shown in Fig. 3. 
Referring to the drawing,‘ I have shown in 

Fig. 1 a refrigerating machine designed for house 
hold use which includes a motor driven com 
pressor ~unit contained in a cylindrical hermeti- 55 
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2 
cally sealed casing l0 mounted on the upper side 
of a removable heat insulated top wall ii of 
the refrigerator cabinet with which the refriger 
ating machine is used. Compressed vaporized 
refrigerant, such as sulphur dioxide, is supplied 
from the compressor contained in the casing in 
to a cylindrical sheet metal condenser l2, which 
surrounds the casing in and is mounted thereon. 
The compressed gaseous refrigerant thus sup 
plied to the condenser l2 circulates through a 
helical refrigerant circulatory passage l3 formed 
in the-condenser l2 and is lique?ed by the trans 
fer of heat therefrom to the cooling air which 
circulates over the surfaces of the condenser. 
The cooling air circulates upwardly over the sur 
faces of the condenser “and between the con- 
denser and the casing ID by natural draft. The 
refrigerant thus lique?ed in the condenser l2 
flows through a conduit I4 to a cylindrical re 
ceiver l5, which is mounted on the wall ll. 
Liquid refrigerant accumulated in the receiver 
l5 ?ows therefrom through a conduit l6 to a 
flow controlling device [1, embodying my inven 
tion, and is supplied therefrom through a liquid 
line l8 to a ?ooded type sheet metal evapora 
tor IS. 
The evaporator I 9 is supported on the lower‘ 

side of the wall i i in a refrigerator cabinet food 
storage compartment, the contents of which is 
to be cooled. The evaporator i9 is provided with 
a plurality of refrigerant circulatory passages 20 
which communicate with a longitudinal cylin 
drical header 2| below the normal liquid level 
therein. The header 2| is maintained about half 
full of liquid refrigerant and the refrigerant cir 
culatory passages 20 are thus flooded with liquid 
refrigerant. ‘The liquid refrigerant contained in 
the evaporator i9 is vaporized by the absorption 
of heat from the compartment in which the 
evaporator is located and the refrigerant thus 
vaporized is collected in the header 2| above the 
level of the liquid refrigerant therein. The va 
porized refrigerant thus collected in the header 
2| is returned to the compressor in the casing l0 
through a suction conduit 22 which communi- . 
cates with the header 2! above the normal liquid 
level therein. This cycle is repeated and con 
tinued until the temperature of the compartment 
in which the evaporator I9 is located is reduced 
to the desired value. ' 
‘The ?ow controlling device i1 includespcom 
plementary rectangular portions or sheets of 
metal 23 and 24, which are preferably made of 
cold-rolled steel. A plurality of transverse in 
dentations 25, arranged in substantially parallel 
relation, are formed in the sheet 24. These in 
dentations 25 are connected in series relation by 
a plurality of longitudinal indentations 26 ar 
ranged at alternate opposite ends thereof and 
extending between the adjacent end portions of 
the transverse indentations 25. It will be noted 
that the longitudinal indentations 25 communi 
cate with the transverse indentations 25 inter 
mediate the ends thereof so that small recesses 
or pockets 21, arranged in alignment with the 
adjacent portions of the transverse indentations 
25, are formed at the opposite ends of the latter 
Since the recesses 21 are located adjacent the 
reentrant bends formed in the zigzag or sinuous 
fluid passage composed of the indentations 25 
and 26, the recessesrserve to increase the tur: 
bulence of any vaporized refrigerant as it flows 
from the indentations 25 to the indentations 26 
or from the indentations 26 to the indentations 
25. Both the indentations 25 and 26 are of rela~ 

2,056,022 
tively small cross-section in order to restrict or 
substantially prevent the ?ow of vapor there 
through. The indentations 25 and 26 are pref 
erably about .001 square inch in cross-sectional 
area when the flow controlling device is used 
with a machine having‘ a capacity about 550 
B. t. u.’s per hour under an ambient temperature 
of 100° F. and using sulphur dioxide as a re 
frigera'nt. 
The sheet of metal 23 is preferably ?at and 

somewhat wider than the sheet 24. The longi 
tudinal edges 28 and 29 of the sheet 23 are folded 
over the adjacent longitudinal edges of the sheet 
24 and the sheets are brazed or otherwise her 
metically sealed together. Complementary semi 
'cylindrical indentations 30 and 3| are formed in 
the sheets of metal 23 and 24, respectively. The 
indentations 30 and 3| are tightly ?tted around 
the upper end of the liquid line i8 and are 
brazed or otherwise hermetically sealed thereto. 
One of the indentations 25 located at an end of 
the series of such indentations communicates 
with the complementary indentations 30 and 3|. 
A similar pair of complementary semi-cylindri 
cal indentations are formed in the sheets'of metal 
23 and 24 communicating with the one of the 
indentations 25 located at the opposite end of 
the series of such indentations. One of these 
latter complementary indentations is shown at 
32. These indentations are ?tted on the lower 
end of the conduit l6, being brazed or otherwise 
hermetically sealed thereto, and thus forming an 
inlet for the flow controlling device H. 
In making the ?ow controlling device I‘! de 

scribed above, the indentations 25 and 26 are 
stamped or otherwise formed in the sheet of metal 
24. The complementary indentations 3i and 32 
are also preferably formed by the same stamping 
operation. Complementary indentations are also 
stamped or otherwise formed in the sheet of 
metal 23 to cooperate with the indentations 3| 
and 32 to form an inlet and an outlet for the 
flow controlling device. The sheets of metal 23 
and 24 are then arranged in face contact in which 
position they conform with each other throughout 
substantially their entire lengths. The edges 23 
andK29 of the sheet of metal 23» are then folded 
over the adjacent edges of the sheet of metal 24. 
The sheets of metal 23 and 24 are then brazed 
together throughout the area of the contacting 
surfaces thereof or otherwise hermetically se 
cured together. After having been thus secured 
together the sheets of metal 23 and 24 are wound 
into a helical form, their ?nished shape being 
illustrated in Fig. 2. Thermal insulation 33 is 
arranged between adjacent layers of the helically 
wound sheets of metal 23 and 24 in order to pre 
vent the transfer of heat between bodies of re 
frigerant passing through the ?uid passage made 
up of the indentations 25 and 26 in the adjacent 
portions of the flow controlling deyice. The ?ow 
controlling device I‘! thus formed is preferably 
mounted in the heat insulation Ha of the re 
frigerator cabinet wall I I. 
The indentations 25, 26 and 21 formed in the 

sheet 24 cooperate with the adjacent portions of 
the sheet 23 to form an elongated sinuous iiow 
controlling refrigerant passage of su?icient length 
and sinuosity, as compared to its cross-sectional 
area, substantially to prevent the flow of vaporized 
refrigerant therethrough while permitting the 
quantity of liquid refrigerant to flow therethrough 
required by the capacity of the system at the low 
est pressure diiference existing between the high 
and low pressure sides of the system during the 

10 

15 

20 

30 

40 

60 

65 



.thus enters the recesses 21. 

2,058,092 _ 

normal operation thereof; The pockets or re 
cesses 21 are particularly useful in preventing the 
flow of vaporized refrigerant through the sinuous 
?uid passage formed by the indentations 25 and 
26 in that the turbulence of the vapor which 
changes direction of ?ow at the junctions between 
the indentations 25 and 26 is increased by the re 
cesses 21 into which a portion of the vapor ?ows. 
When the vapor ?ows along the indentations 25, it 
tends to continue in the samedirection of flow and 

Upon striking the 
closed ends of the recesses 21, the vapor rebounds 
and turbulence thereof results. This turbulence 
is, of course, increased as the speed of move 
ment of the ?uid isvincreased. When liquid re 
frigerant is ?owing through the sinuous ?uid 
passage formed by the indentations 25 and 26, 
however, much less turbulence is set up therein 
by the recesses 21 in view of the fact that the 
liquid ordinarily ?ows at a slower speed than 
the vapor ?owing through the ?uid passage and, 
consequently, the turbulence set up in the liquid 
upon a change in direction of its ?ow is less than 
in the case of the vapor. The ?ow controlling 

‘ device, which I have illustrated, is compact and‘ 
, rugged and may be readily manufactured from 
sheet metal by well-known and economical manu 
facturing operations. 
While I have shown a particular embodiment 

of my invention in connection with a compres 
sion type refrigerating machine, especially de 
signed for household use, I do not desire my in 
vention to be limited to the particular construc 
tion 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 

Letters Patent of the United States is: v 
1. A ?ow controlling device for controlling the 

?ow of refrigerant between the high and low 
pressure sides of a refrigerating system compris 
ing a member having an elongated ?uid passage 
formed therein of relatively small cross section, 
said ?uid passage having a plurality of reentrant 
bends formed therein, and said member having 
a plurality of recesses formed therein communi 
cating with said ?uid passage adjacent said re 
entrant bends thereof, the outer ends of said re 
cesses being closed. 

2. A ?ow controlling device for controlling the 
flow of refrigerant between the high and low 
pressure sides of a refrigerating system compris 
ing a member having an elongated ?uid passage 
formed therein of relatively small cross section, v 

i said ?uid passage having a plurality of reentrant 
bends formed therein, and said member having a 
plurality of recesses formed therein arranged in 
alignment with adjacent portions of said ?uid 
passages and communicating therewith, the outer 
ends of said recesses being closed. 

3. A flow controlling device for controlling the 
?ow of refrigerant between the high and low 
pressure sides of a refrigerating system compris 
ing a member having a plurality of ?uid passages 
formed therein and arranged in substantially 
parallel relation, and means including a plurality 
of connecting passages formed in said member for 
connecting said ?uid passages in series relation, 
said connecting passages being arranged at 8.1-: 
ternate opposite ends of said ?uid passages and 
communicating with adjacent end portions there 
of intermediate the ends of said ?uid passages. 

4. A ‘?ow controlling device for controlling the 
?ow of refrigerant between the high and low 
pressure sides of a refrigerating system compris 

3 
ing complementary portions of sheet metal con 
forming with each other substantially through 
out their length, and means for hermetically se 
curing said portions of sheet metal together, said 
portions of said metal having an elongated ?uid 
passage extending therebetween, said ?uid pas 
sage having a plurality of reentrant bends formed 
therein, said portions of said metal having a plu 
rality of recesses arranged therebetween and com 
municating with said ?uid passage adjacent said 
reentrant bends therein, the outer ends of said 
recesses being closed. 

5. A flow controlling device for controlling the 
?ow of refrigerant between the high and low 
pressure sides of. a refrigerating system compris 
ing complementary helical portions of sheet 
metal conforming with each other substantially 

.throughout the helical portions thereof, and 
means for hermetically securing said portions‘ of 
said sheet metal together, said helical portions 
of sheet metal having an elongated ?uid passage 
‘of relatively small cross-section extending there 
between. ' l 

6. A ?ow controlling device for controlling the 
flow of refrigerant between the high and low 
pressure sides of a refrigerating system compris 
ing complementary helical portions of sheet 
metal conforming with each other substantially 
throughout the helical portions thereof, means 
for hermetically securing said portions of sheet 
metal together, said helical portions of sheet 
metal having an elongated ?uid passage of. rela 
tively small cross section extending therebetween, 
and means including thermal insulation arranged 
between adjacent layers of said helical portions 
of sheet metal for preventing the transfer of heat 
between bodies of ?uid contained in adjacent por 
tions of said ?uid passage. 

'7. A ?ow controlling device for controlling the 
?ow of refrigerant between the high and low 
pressure sides of a refrigerating system compris 
ing complementary helical portions of sheet 
metal conforming with each other substantially 
throughout the helical portions thereof. and ar 
ranged in face contact, at least one of said heli 
cal portions of. sheet metal having an elongated 
sinuous indentation formed therein of relatively 
small cross section, and means for hermetically 
securing said helical portions of sheet metal to 
gether. I , r 

8. A ?ow controlling" device for controlling the 
?ow of refrigerant between the high and low 
pressure sides of a refrigerating system compris 
ing complementary portions of sheet metal con 
forming with each other substantially through 
out their length and arranged in face contact, 
at least-one of said portions of sheet metal hav 
ing an elongated indentation of relatively small 
cross section formed therein. said indentation 

' having a plurality of reentrant bends, at least 
one of said portions of sheet metal having a plu 
rality of recesses ‘therein communicating with said 
indentation adjacent said reentrant bends, the 
outer ends of said recesses being closed, and 
means for hermetically securing said portions 
of sheet metal together. 

9. A ?ow controlling device for controlling the 
?ow of refrigerant between the high and low pres 
sure sides of a refrigerating system comprising 
complementary portions of sheet metal conform 
ing with each other substantially throughout 
their length and arranged in face contact, at least 
one of said helical portions of sheet metal having 
a plurality of indentations therein arranged in 
substantially parallel relation, means including a 
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plurality of indentations formed in at least one 
of. said portions of sheet metal to provide con 
necting passages for connecting said ?rst named 
indentations in series relation, said connecting 
passages being arranged at alternate opposite 
ends of said ?rst named indentations and ex 
tending between adjacent end portions thereof, 
said connecting passages communicating with 
said ?rst named indentations intermediate the 
ends thereof, and means for hermetically secur 
ing said portions of sheet metal together. 

10. A ?ow controlling device for controlling the 
?ow of refrigerant between the high and low pres 
sure sides of a refrigerating system comprising 
complementary elongated helical portions of sheet 
metal conforming with each other substantially 
throughout the helical portions thereof and ar 
ranged in face contact, at least one of said heli 
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cal portions of sheet metal having a plurality of 
transverse indentations formed therein and ar 
ranged in substantially parallel relation, at least 
one of said helical portions of sheet metal hav 
ing a plurality of longitudinal indentations there 
in arranged at alternate opposite ends of said 
transverse indentations and extending between 
adjacent end portions thereof, said longitudinal 
indentations communicating with said transverse 
indentations intermediate the ends thereof, 
means for hermetically securing said helical por 
tions of sheet metal together, and means includ 
ing thermal insulation arranged between adja 
cent layers of said helical portions of sheet metal , 
for preventing the transfer of heat between 
bodies of ?uid contained in adjacent portions of 
said indentations. 

CHRISTIAN STEENS'I‘RUP. 
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