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My invention relates to flow contrelling devices
for controlling the flow of refrigerant between
the high and low pressure sides of a refrigerating
system.

In refrigeraiing systems, it is necessary to pro-
vide a pressure reducing device between ths con-
denser, which is on the high pressure side of the
system, and the evaporator or cooling unit, which
is on the low pressure side of the system, for
regulating the flow of liquid refrigerant from the
condenser to the evaporator. This pressurs ¥e-
ducing device in most systems comprises an auto-
matic valve and in systems usiug a fiooded evagpo-
rator a float valve is usually empioyad. In com-
pression refrigerating systems having a coom-
pressor which is driven at constant speed, the
compressor has z constant capacily and, in a
system of this type, it is desirable that the dow
controlling device provide for the fow of refrig-
erant therethrough at about the same rate thai
the liquid refrigerant is condensed in the con-
denser. .

An essential requirement of o satisfactory flow
controlling device is that it should prevent the
flow of gaseous refrigerant afier the liquid re-
frigerant has passed therethrough or should
limit such flow to a very small amount. This is
due to the fact that such a flow of gaseous re-
frigerant from the high pressure side to the low
pressure side of the system results in a loss in
capacity and efficiency of the refrigerating sys-
tem. At the same time, the flow controlling de-
vice must permit a sufficient quantity of liquid
refrigerant to flow therethrough to meet the ca-
pacity requirements of the system at the lowest
pressure difference prevailing between the high
and low pressure sides of the system during the
normal operation thereof,

A float valve fully meets all of these require-
ments of control of the flow of refrigerant, but
is relatively expensive due to the fact that it re-
quires a number of quite accurately manufac-
tured moving parts. . It has been sought to avoid
the use of float valves by the substitution there-
for of long capillary tubes having a comparatively
small inside diameter and constructed to obtain
sufficient 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 refrigerat-
ing system. Such capillary tubes are, however,
very bulky and susceptible to damage since such
g tube may be easily crushed thus cutting off the

“cally sealed casing 10 mounted on the upper side

(CL 138—42)

flow of refrigerant therethrough and rendering
the refrigerating machine inoperative.

It is-an object of my invention to provide a
flow controlling device for controlling the flow of
refrigerant between the high and low pressure 5
sides of a refrigerating system, which includes an
extended sinuous refrigerant passage of relative-
1y small cross sectional area, which is compact,
, and economical to manufacture, and
which &fficiently restricts or substantially pre-
vents the flow of vaporized refrigerant there-
through, while st the same time maintaining the
vequived pressure difference between the high
press and the low pressure sides of the re-
frigerating system and permitting a sufficient
quantizty of lguld refrigevant to dow there-
through to mset the capacity requirements of
the sysiera ab the lowsest pressure difference pre-
valling beween the hzgh and low pressure sides
c-f {ne system.

Further objects and advantages of my inven-
tlon will become apparent as the following de-
scription proceeds and the features of novelty
which charscterize my invention will be pointed
out with particularity in the claims annexed to
and forming a part of this specification.

For a better understanding of my invention, -
reference may be had to the accompanying draw-
ing, in which Pig. 1 is a side elevation partly in
section of a refrigerating machine provided with
a flow controlling device embodying my inven-
tion; Fig. 2 is a perspective view partly in section
of the flow controlling device of the refrigerating
machine shown in Fig. 1; Fig. 3 is an exploded .
perspective view of the plug and caps of the flow 30
controlling device shown in Figs. 1 and 2; Fig. 4
is a perspective view, with the central portion
thereof cut away, of a modified form of plug and
caps which may be used in a flow controlling de-
vice such as that shown in PFigs. 1 and 2; and 40
Fig. 5 is an exploded perspective view of a further
modified form of plug and caps which may be
used in & flow controlling ‘device such as that
shown in Figs. 1 and 2.

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-
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of the removable heat insulated top wall {1 of a 0

refrigerator cabinet with which the refrigerat-
ing machine is used. Compressed vaporized re-
frigerant, such as sulphur dioxide, is supplied

from the compressor contained in the casing 10 gp
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' through a conduit 12 to a cylindrical sheet metal
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condenser 13, which surrounds the casing 10 and
is mounted thereon. The compressed gasecus re-
frigerant thus supplied to the condenser 13 cir-
culates through a helical refrigerant circulatory
passage 14 formed by eomplementary indenta-

‘tions in the inner and outer sheets 15 and 16,

respectively, of the condenser 13 and is liquefied
by the transfer of heat therefrom to the cooling
air which circulates over the surfaces of the con-
denser {3. The cooling air circulates upwardly
over the surfaces of the condenser and between
the condenser and the casing 18 by natural draft.
The refrigerant thus liquefied in the condenser
13 flows through a conduit 17 to a cylindrical re-
ceiver 18 which is mounted on the wall {1, Lig-
uefied refrigerant accumulated in the receiver
i8 flows therefrom through a conduit 19 to a flow
controlling device 20 embodying my invention and
is supplied therefrom through a liquid line 21 to
a flooded type sheet metal evaporator 22. The
evaporator 22 is supported on the lower side of
the wall {{ in a refrigerator cabinet food storage
compartment, the contents of which is to be
cooled. The evaporator is provided with a pair

" of longitudinal cylindrical headers 28 and a plu-
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rality of U-shaped refrigerant circulator pas-
sages 24 which communicate with the headers
23 below the normal liquid level therein. The
headers 23 are maintained about half full of lig-
uid refrigerant and the refrigerant circulatory
passages 24 are thus flooded with liquid refriger-
ant. ‘The liquid refrigerant contained in -the
evaporator 22 is vaporized by the absorption of
heaf from the compartment in which the evap-
orator is located and the refrigerant thus vapor-
ized is collected in the headers 23 above the level
of the liquid refrigerant therein, The vaporized
refrigerant thus collected in the headers 23 is
returned to the compressor in the casing {0
through a suction conduit 24q which communi-
cates with one of the headers 23 above the normal
liquid level therein. This cycle is repeated and
continued until the temperature of the compart-
ment in which the evaporator 22 is located is
reduced to the desired value.

The flow controlling device 20 includes a tubu-
lar casing 25 and a plug 26 tightly fitted in the cas-
ing. The plug is provided with an extended rela-
tively narrow groove formed in the surface there-
of having a plurality of sharp reentrant bends.
The groove cooperates with the adjacent portions
of the tubular casing 25 to form an extended
sinuous flow controlling refrigerant passage of
sufficient 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 refriger-
ant to flow therethrough required by the capacity
of the system at the lowest pressure difference
existing between the high and low pressure sides
of the system during the normal eperation there-
_ The tubular casing 25 includés upper and
lower cup-shaped sheet metal portions 27 and
28, respectively, having complementary edges ar-
ranged in abutting relation and secured together
by welding as indicated at 29. The upper por-
tion 21 of the casing is provided with an inlet
opening 30 in the reduced upper end portion
thereof to which the conduit 19 is silver soldered,

brazed, -or otherwise hermetically sealed. -The-

lower portion 28 of the casing is provided with an
outlet opening 31 in the reduced lower end portion
thereof to which the end of the conduit 21 is
silver soldered, brazed, or otherwise hermetically
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sealed. The plug 26 is preferably cylindrical
in shape and may be made from a rod of steel
or the like. As shown in Figs. 2 and 3, a series
of longitudinal grooves 382 separated by longi-
tudinal lands 33 are broached or otherwise formed
in the surface of the plug 26. The grooves 32
are preferably distributed over only a portion of
the surface of the plug 26, an ungrooved portion
34 being left in the surface thereof which sepa-
rates the inlet and outlet of the groove. The lon-
gitudinal grooves 32 are connected in series re-
lation at the alternate ends thereof. As shown
in Figs. 2 and 3, the ends of the lands 33 are-al-
ternately spaced from the ends of the plug 26.
This may conveniently be done by milling away
the alternate ends of the lands 33 for a short dis-
tance. Thus, a series of cross channels or pas-

10

sages 35 and 36 are formed at the opposite ends
of the plug 26, which connect-the alternate ends

of the longitudinal grooves. 32 in.series relation

20.

The ends of the grooves 32 and ‘the cross pas+.

caps 37 and 38 which are arranged at the. upper:

and lower ends, respectively, of the plug26.- The
caps 37 and 38 are of substantially the same diam--

eter as the maximum diameter of the plug 26 and
may be welded, or otherwise rigidly secured, in
position thereon, A notch 39 is formed in the
periphery of the plug 37 and registers with one
end of one of the grooves 32. Refrigerant enter-
ing the casing 25 through the inlet opening 30
thereof thus passes through the notch 39 into
the grooves 32 and flows in series through the
grooves 32 and cross passages 35 and 36. A
notch 40 is provided in the periphery of the lower
end cap 38 and registers with the lower end of
one of the grooves 32 at the terminus of the
sinuous passage formed by the grooves 32 and
cross passages 35 and 36. The refrigerant which
has passed through the passage thus formed es-
capes therefrom through the notch 40 from which
it passes to the outlet opening 31 of the casing 25.

It will be seen that in the arrangement de--

scribed above, I have provided a flow controlling
device having a refrigerant passage therein
formed by the grooves 32 and cross passages 35
and 36 which has a plurality of sharp reentrant
bends therein at the opposite ends of the grooves
32. Such an arrangement of sharp reentrant
bends is especially efficient in retarding or pre-
venting the flow of vaporized refrigerant through
the passage, while at the same time it permits a
sufficient quantity of liquid refrigerant to flow
therethrough to meet the requirements of the
system at the lowest pressure difference prevailing
between the high and low pressure thereof. The
ungroove portion 34 of the surface of the plug 26
is preferably arranged to separate the inlet and
outlet ends of the passage formed by the grooves
32 in order to minimize the heat exchange there-
between which would otherwise cause a loss of
efficiency.in the system.

The size of the grooves has been somewhat
exaggerated in the drawing in order to better
jllustrate the shape and construction thereof. I
have found, however, that in a refrigerating
machine using sulphur dioxide as a refrigerant
and a compressor having a displacement of ap-
proximately 1,800 cubic inches per minute that
a proper sinuosity and relation between the length
and cross sectional area of the grooves 32 and
plug 26 is had if the plug is made about 4 inches
in length and the grooves are made about .020
inch deep and .030 inch wide, the total length of

"sages 35 and 36 are closed by disk- shaped metal =
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the passage being approximately one hundred and
sixty inches.

In Fig. 4, I have illustrated a modified form of
plug and cap arrangement which may be sub-
stituted in the fiow controlling device 26, illus-
trated in Figs. 2 and 3, for the plug and cap device
shown therein. In the form of my invention
illustrated in Fig. 4, a cylindrical plug 4{ is uti-
lized which is similar to the plug 26 illustrated
above and which is provided with a series of longi-

tudinal grooves 82, broached or otherwise formed -

in the surface thereof, and separated by longi-
tudinal lands 43. The opposite adjacent ends of
the lands 43 are cut away to provide cross pas-
sages 44-and 45 at the epposite ends thereof, thus
connecting the grooves 42 in series relation. Disk-
shaped caps 48 and 47 are positioned on the oppo-
'site ends of the plug 8¢ and notches €8 and 49
are formed in the peripheries thereof, respectively,
registering with the opposite ends of the grooves
82 located on opposite sides of a land 58 which
The plug
and end cap consiruction shown in Fig. 4 is thus
identical with that shown in Figs. 2 and 3, except
that the grooves 42 are distributed over the entire
surface of the plug rather than over only a portion
thereof. "

In Fig. 5, T have 1llustrated another modified
form of plug and end cap construction which may
be used in the flow controlling device 20 illus-
trated in PFigs. 1 and 2, and described above. In
the form of my invention illustrated in Fig. 5, a
metal plug 51, made of steel or the like, and pref-
erably cylindrical in shape is provided with a
series of longitudinal grooves 52, broached or
otherwise formed in the surface thereof, and sepa-
rated by longitudinal lands 53. The lands and
grooves 52 extend throughout the entire length
of the plug 8! and, consequently, the machining
operations in forming the same are somewhat
simplified as compared to the construction shown
in Figs. 2, 3, and 4 since the alternate ends of the
‘adjacent lands need not be cut away. Instead,
the grooves 52 are connected in series relation at
the adjacent ends thereof by recesses formed in
disk-shaped end caps 54 and 5% which are posi-

‘tioned at the upper and lower ends, respectively,

of the plug §{. In the form of my invention
illustrated in Fig. 5, the recesses in the end caps
54 and 5% are notches 36 and 57, respectively,

‘which may be conveniently milled or otherwise

formed in the peripheral edges of the end caps.
Notches 58 and $9 are formed in the peripheries
of the end caps 54 and 55, respectively, and register
with the opposite ends of an adjacent pair of
grooves 92. Refrigerant thus enters the passage
formed by the grooves 52 and notches 56 and 87
through the notch %8 and after passing there-
through is discharged through the notch 58.

In assembling’ the various flow controlling de-
vices, described above, the end caps are positioned
on the opposite ends of the plugs and preferably
welded, or otherwise rigidly secured, thereto. The
upper and lower portions 27 and 28 of the tubular
casing 25 are then tightly fitted on the plugs and
the adjacent édges of the portions of the casing
are welded together. The flow controlling device
is then ready for attachment to the conduits {8
and 21 of the refrigerating system.

It will thus be seen that I have provided a flow
controlling device which may be simply and eco-
nomically manufactured from metal parts by a
series of simple and well known manufacturing
operations. The flow controlling device which I
have provided. forms a restricted and extended

refrigerant passage of extreme sinuosity which is
especially adapted to restrict or substantially pre-
vent the flow of vaporized refrigerant there-
through, while at the same time permitting a suffi-
cient quantity of liquid refrigerant to flow there-
through to meet the capacity requirements of the
system.

‘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 ap-
pended claims, to cover all modifications th;hin
the spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A flow controlling device for controlling the
flow of refrigerant between the high and low
pressure sides of a refrigerating system, compris-
ing a tubular casing having an inlet and an out-
let, and means including a plug provided with a
plurality of narrow grooves in the surface there-
of and co-operating with said tubular casing for
providing a sinuous flow controlling refrigerant
passage between said inlet and said outlet and
through said grooves in said series of sufficient
length and sinuosity as compared with its cross-
section area substantially to prevent the flow of.
vaporized refrigerant therethrough while per-
mitting a quantity of liquid refrigerant to flow
therethrough required by the capacity of the sys-
tem at the lowest pressure difference between the
high and low pressure sides of the system.

2. A flow controlling device for controlling. the
flow of refrigerant between the high and low
pressure sides of a refrigerating system compris-
ing a tubular casing having an inlet and an out-
let, a plug tightly fitted in said casing, said plug
being provided with a plurality of longitudinal
grooves formed in the surface thereof, and means
for connectmg alternate adjacent ends of said
grooves in series relation, said grooves and the
adjacent portions of said casing cooperating to
form an extended sinuous flow controiling refrig-
erant passage between said inlet and said outlet
of sufficient length and sinuousity as compared
to its cross sectional area substantially to pre-
vent the flow of vaporized refrigerant there-
through while permitting the quantity of liquid
refrigerant to flow therethrough required by the
capacity of the system at the lowest pressure dif -
ference between the high and low pressure sides
of the system.

3. A flow controlling device for controlling the
flow of refrigerant between the high and low
pressure sides of a refrigerating system compris-
ing a tubular casing having an inlet and an out-
let, a plug tightly fitted in said casing, said plug
being provided with a plurality of longitudinal
grooves formed in the surface thereof and dis-
tributed over only a portion of the surface there-
of, and means for connecting alternate adjacent
ends of said grooves in seri€s relation, said grooves
and the adjacent portions of said casing cooper-
ating to form an extended sinuous flow control-
ling refrigerant passage between said inlet and
said outlet_of sufficient length and sinuosity as
compared to its cross sectional area substan-

tially to prevent the flow of vaporized refrigerant 7

therethrough while permitting the quantity of
liquid refrigerant to flow therethrough required
by the capacity of the system at the lowest pres-
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sure difference between the high and low pres-

sure sides of the system.
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4. A flow controlling device for controlling the
flow of refrigerant between the high and low
pressure sides of a refrigerating system com-
prising a tubular casing having an inlet and an
outlet, a plug tightly fitted in said casing, said
plug being provided with a plurality of longitudi-
nal grooves formed in the surface thereof and sep-
arated by a series of longitudinal lands, the al-
ternating ends of said lands being cut away to
form cross channels between said longitudinal
grooves for connecting the same in series rela-
tion, and means for closing the ends of said
grooves and the exterior sides of said cross chan-
nels, said grooves and said cross channels coop-
erating with the adjacent portions of said casing
to form an extended sinuous flow controlling re-
frigerant passage between said inlet and said out-
let of sufficient length and sinuosity as compared
to its cross sectional area substantially to pre-~
vent the flow of vaporized refrigerant there-
through while permitting the quantity of liquid
refrigerant to flow therethrough required by the
capacity of the system at the lowest pressure
difference between the high and low pressure
sides of the system.

5. A flow controlling device for controlling the
flow of refrigerant between the high and low
pressure sides of a refrigerating system compris-
ing a tubular casing having an inlet and an out-
let, a plug tightly fitted in said casing, said plug
being provided with a plurality of longitudinal
grooves formed in the surface thereof and sepa-
rated by a series of longitudinal lands, the alter-
nating ends of said lands being cut away to form
cross channels between said longitudinal grooves
for connecting the same in series relation, and
means including disk-shaped caps located at the
opposite ends of said plug for closing the ends
of said grooves and the exterior sides of said cross
channels, said grooves and said cross channels
cooperating with the adjacent portion of said
casing to form an extended sinuous flow control-
ling refrigerant passage between said inlet and
said outlet of sufficient length and sinuosity as
compared to its cross scctional 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 lowest pres-
sure difference between the high and low pres-
sure sides of the system.

6. A flow controlling device for controlling the
flow of refrigerant between the high and low
pressure sides of a refrigerating system compris-
ing a tubular casing including complementary
cup-shaped portions arranged with the edges of
the open ends thereof in abutting relation and
having inlet and outlet connections formed at the
opposite ends thereof, means for securing said
abutting edges together, a plug tightly fitted in
said casing, said plug being provided with a
plurality of longitudinal grooves formed in the
surface thereof and separated by a series of longi-
tudinal lands, the alternating ends of said lands
being cut away to form cross channels between
said longitudinal grooves for connecting the same

2,069,630

in series relation, and means including disk-

-shaped caps located at the opposite ends of said

plug for closing the ends of said grooves and the
exterior sides of said cross channels, said grooves
and said cross channels cooperating with the
adjacent portions of said casing to form an ex-
tended sinuous flow controlling refrigerant pas-
sage between said inlet and said outlet of suf-
ficient 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 lowest pressure difference between
the high and low pressure sides of the system.

7. A flow controlling device for controlling the
flow of refrigerant between the high and low
pressure sides of a refrigerating system compris-
ing a tubular casing having an inlet and an outlet,
a plug tightly fitted in said casing, said plug being
provided with a plurality of longitudinal grooves
formed in the surface thereof, and means includ-
ing caps located at the opposite ends of said plug
and having recesses formed in the inner surfaces
thereof extending between the adjacent ends of
said. grooves for connecting alternate adjacent
ends of said grooves in series relation, said grooves
and said recesses in said caps cooperating with
said casing to form an extended sinuous flow con-
trolling refrigerant passage between said inlet and
said outlet of sufficient length and sinuosity as
compared to its cross sectional area substantial-
ly 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 lowest pres-

sure difference between the high and low pressure
sides of the system.

8. A flow controlling device for controlling the
flow of refrigerant between the high and low pres-
sure sides of a refrigerating system comprising a
tubular casing including complementary cup-
shaped portions arranged with the edges of the
open ends thereof in abutting relation and having
inlet and outlet connections formed at the op-
posite ends thereof, means for securing said abut-
ting edges together, a plug tightly fitted in said
casing, said plug being provided with a plurality of
longitudinal grooves formed in the surface there-
of, and means including caps located at the oppo-
site ends of said plug and having recesses formed
in the inner surfaces thereof extending between
the adjacent ends of said grooves for connecting
alternate adjacent ends of said grooves in series
relation, said grooves and said recesses in said caps
cooperating with said casing to form an extended
sinuous flow controlling refrigerant passage be-
tween said inlet and said outlet of sufficient 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 difference between the high and low -

pressure sides of the system. )
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