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Fig. 2 is a vertical section through the heat

This invention relates to improvements in re

exchange control unit.

frigerating apparatus, and more particularly to a
unit adapted to be interposed in the refrigerating
cycle for automatically controlling the feed for
the refrigerant.
An object of the invention is to provide an
efficient unit in combination with a refrigerating

cycle, which may be connected into a refrigerant
flow system and whereby the refrigerating effect
of the evaporator of such system may be auto
matically controlled by controlling the feed to
the evaporator in response to the viscosity of the
refrigerant mixture in the liquid phase, the tem
perature of which is controlled by the cooling
effect of the evaporator.
In my copending application, Serial No.
618,045, filed September 22, 1945, I have disclosed
a method employing this principle of refrigerant
flow control, and an apparatus for practicing the
method in which the flow conduits for the re

The System is fed from a refrigerant receiver
l, and may be charged with any of the known
standard refrigerating agents, such, for example,
as Freon or methyl chloride or other agents
having similar refrigerating characteristics.
There is also mixed with the refrigerant an oil
component, as fully disclosed in the above men

s
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tioned Copending application, such as a light oil
having an SAE viscosity No. 150, which is speci
fled only by way of example. A mixture of this
character, as I have already disclosed in the
copending application, has a viscosity range of
approximately from 250 at 0° F. to 75 at ap

proximately 140 F. (Saybolt viscosity numbers).

Since petroleum oil of this type is missible with
the refrigerant, but due to its viscosity changes

is responsive to temperature, it has a varying

flow characteristic, which may be utilized in con
nection with the apparatus herein disclosed as
a control for the evaporator feed, as will be more
fully hereinafter explained.
The refrigerant oil mixture is withdrawn from
25 the refrigerant oil receiver through a line 2 by
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frigerant are built into the evaporator structure.
The present invention contemplates the provision
of an alternate construction of apparatus for

performing the method of said Copending appli
cation which includes a separate unit that may be
connected into the standard system without
alteration of the evaporator, and by which the
control of the flow of the refrigerant is effected
in response to the temperature of the expanded
gas withdrawn from the evaporator.
Another object of the invention is to provide
a unit of the type mentioned, which functions as
a heat exchanger between the refrigerant in the

which it is carried to the flow conduits of the

heat exchanger, under pressure.
The heat exchanger, as disclosed in the draw
ing, includes a vessel having a cylindrical wall 3,
bottom head 4 and a top head 5 fitted over the
cylindrical wall 3 of the vessel.
The line 2 discharges into a branch conduit 6,
the arms of which are extended into a pair of

gas phase and in the liquid phase, and which also
acts as a gas liquid separator whereby the gas in
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A more specific object of the present invention
is to provide a heat exchanger adapted to be
connected into the liquid refrigerant feed supply,
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the suction line of the compressor will be freed
from a liquid component.

and the gas discharger whereby the temperature
of the gas withdrawn from the evaporator will
cause a temperature change of the inflowing
stream of refrigerant mixture, and thereby con
trol the flow through the viscosity change in a
component in the stream flow to the evaporator.
Additional advantages of the invention will
appear from the following detailed description
thereof, taken in connection with the accompany
ing drawing, in which:
Fig. 1 is a diagrammatic illustration of a con
ventional refrigerating system of the direct ex

pansion type, and with which the control unit
of the present invention is cooperatively as

sociated.
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restricted capillary tube coils 7, which coils are
formed in an interfitting relationship and with a

coil diameter Sufficiently less than an inside
diameter of the cylindrical wall 3 of the vessel
So that they may be mounted therein in the
manner clearly illustrated in Fig. 2.
The coils 7 have extensions 8 and 9 that consti
tute supply lines for the liquid refrigerant to the
evaporator. The casing for the heat exchanges
comprises the cylindrical walls 3 and the top and
bottom walls 4 and 5, and is constructed to
provide a gastight vessel with the inlet line 6
entering through the bottom header 4 and outlet

lines 8 and 9 extending through the upper header
5, having a sealed relationship therewith.
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The vessel is internally provided in its lower
portion with a reticulated member O in the form
of a truncated cone which forms a screen when
mounted, as illustrated in Fig. 2. On the bottom

wall 4 of the vessel is a retaining flange

for

the member fo, attached to the inner face of
55 Said wall 4. The screen member flares at the
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3
top and bears against the inner periphery of the
walls 3 at a substantial elevation above the bot
tom thereof, in the manner illustrated in Fig.2.

4.

Suction gas withdrawn from the evaporator in
accordance with the quantitative data referred to
in said copending application.

The evaporator element of the system includes

as illustrated, coils 2 and 3 arranged in vertical
parallel planes, which coils extend through a

5

It is known in the art that if the suction line

of the compressor carries over liquid that the
efficiency of the compressor is reduced, and,
series of plates 4 of the conventional airflow therefore, I make provision, by the structure of
evaporator.
the present invention, to trap any liquid com
The conduits 8 and 9 are connected into said
ponent of gas in the bottom of the heat exchange
coils 2 and 3, respectively, and in which coils 0 WeSSel by elevating the Outlet pipe in the manner
the liquid refrigerant is expanded, producing the disclosed. I have also provided to screen out any
normal cooling effect, the degree of which is de
Solid particles from the gas stream by providing:
pendent upon the volume of the liquid refrigerant the
screen 0 in the bottom of the heat exchange
supply, as will be readily understood, and the de vessel,
screen extends above the gas outlet.
gree of cooling effect will be in accordance with 5 Sincewhich
the oil specified is completely missible
the examples given in my copending application with
the refrigerant, it will not be trapped from
above referred to.
the
gas
stream but only that portion of the re
Each of the coils 2 and 3 is connected at its
frigerating agent that is liquid when it reaches
lower end with an arm 5 and 6, respectively, of
lower portion of the heat exchange vessel will
a branch fitting which merges into a conduit 20 the
be accumulated in the bottom thereof.
entering the heat exchange vessel near the top
A valved withdrawal pipe 23 may be provided
thereof.
in the bottom wall 4 of the heat exchange vessel
It will be understood that the gas is withdrawn for
withdrawing any accumulation of liquid from
from the heat exchange vessel through a line 8
the vessel, if desired,
extending through the wall 3 and elevated some 25 From the foregoing description, it will be under

what above the bottom of the vessel. The line 8

stood that I have provided a construction that

extends to the suction inlet of a compressor 9,

conventionally illustrated in Fig. 1, and after
compression is discharged from the compressor
through a line 20 to a condensel 2 where the
compressed gas is condensed, and then flows:
through a line 22 to the refrigerant receiver, com
pieting the refrigerating cycle.
Since the tenperature of the gas passing

fully accomplishes its purposes. It will, likewise,
be understood that certain changes in form and
dimension of the parts may be made without de
parting from the spirit and Scope of the invention.
What I claim and desire to secure by Letters
Patent is:
A refrigerant flow control attachment for re

frigeration apparatus adapted to automatically
through the heat exchange vessel is determined 35 control the flow of a refrigei'ant and a missible oil
by the volume of the liquid refrigerant supply, mixture comprising a sealed casing, a plurality of
the cooling of the evaporator will be determined
capillary coils disposed in Said casing having in
by the control of that volume.
lets at one end and outlets at the other end there
The admixture of the oil with the refrigerant so of,
said inlets being adapted to be connected to a
causes the streams flowing through the coils to
refrigerant receiver, said outlets geing adapted to
vary in viscosity, due to the regulation of the be
connected to separate evaporator coils, an inlet
temperature of the stream as reflected by the
in
the
casing adjacent said coil outlets adapted to
temperature of the gas leaving the evaporator and
be
connected
to an evaporator outlet, an outlet in
entering the heat exchanger. If the flow of
the casing adjacent said coil inlets adapted to be
liquid refrigerant is insufficent to produce the
connected to the suction side of a compressor,
optimum temperature of the gas in the heat ex Said
refrigerant gas outlet being disposed above a
changer to maintain the predetermined cool.ng
bottom
level of said casing to provide a liquid
capacity of the evaporator, the suppy stream of
trap, and means for withdrawing any accumu
the liquid relrigerant and oil reduces in viscosity
lated liquid from the casing, whereby a heat ex
and the rate of flow is thereby increased. Simi 50 change relationship obtains between a refrigerant
larly, if the supply of liquid refrigerant exceeds and oil liquid mixture in said coils and refrigerant
the predetermined amount for refrigerating Out
gas in Said casing when said attachment is in
put of the evaporator, the viscosity of the refrig
Stalled.

erant oil stream will increase and the flow will

be reduced.

It will, of course, be understood as explained
in the above mentioned copending application,
that the length of the coils must be properly
coordinated with the other factors in Order to
accurately automatically control the desired re

frigerating effect of the evaporator.
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ture therewith in which the oil is from 5 to 20%

inch will provide an effective control within the
normal range of temperature variation of the
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