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3,232,670
REFRIGERANT SAVER
Jozeph James Sparano, Gelwein, Iowa, assignor to Spor-
mac Sales Company, Sumner, fowa, a partnership
Filed May 17, 1963, Ser. No. 281,219
9 Claims. (Cl. 62—149)

This invention relates to a Refrigerant Saver, and more
particularly to a device for pumping out the refrigerant
fluid from a disabled or inoperative refrigeration system.

Normally, when a refrigeration system breaks down
or becomes inoperative, when the system is repaired, all
the refrigerant or refrigeration fluid therein is normally
lost and wasted. This is because the inoperative refrig-
eration unit or system is unable to pump its own refrig-
erant into its receiver tank with its own power when
repairs have to be made on the unit or system. Obvi-
ously, this results in a costly waste of valuable material,
since conventional refrigerants such as freon, are rela-
tively expensive and often large quantities of the re-
frigerant are lost during repair of a disabled refrigeration
unit. For example, truck-trailer refrigeration units have
up to 40 Ibs. of refrigerant therein that may be lost dur-
ing repair of the units. Accordingly, it is a primary
object of this invention to provide a method and ap-
paratus for saving and storing the refrigerant in a dis-
abled refrigeration unit that normally would ctherwise
be wasted or lost.

.. It is yet another object of the invention to provide a
refrigerant saver that is arranged to form a compact unit
and is easily portable.

. It is yet another object of the invention to provide a
refrigerant saver that is not only useful for withdrawing
refrigerant fluids from refrigeration systems, but is also
useful for evacuating partially filled tanks into one or
more supply tanks. .

It is yet another object of the invention to provide a
device which is not only adapted to pump refrigerants
in a gaseous state from a refrigeration unit or other
source, but is also capable of compressing and condens-
ing the refrigerant into a liquid and discharging this
liquid into a storage tank.

It is another object of the invention to provide a device
not only for pumping and condensing refrigerant fluids
from disabled refrigeration units, but also for drying and
straining foreign materials from the refrigerant before
discharging it into a storage tank. .

It is yet another object of the invention to provide a
refrigerant saver that utilizes conventional parts in its
construction thereby simplifying the manufacture and
reducing the cost thereof.

It is another object of this invention to provide a re-
frigerant saver that is light in weight, simple to operate,
is reliable in use, and requires a minimum of main-
tenance.

It is another object of the invention to provide a re-
frigerant saver that has pressure gauges to indicate the
input and output pressure thereof.

The invention will be best understood from a consid-
eration of the following detailed description taken in
connection with the accompanying drawings, wherein:

FIG. 1 is a diagrammatic view illustrating the refrig-
erant saver connected to a conventional refrigeration sys-
tem so as to withdraw the refrigerant therefrom;

FIG. 2 is a perspective view of one form of the in-
vention;

- FIG. 3 is an enlarged élevational end view of FIG. 2;

FIG. 4 is an enlarged elevational rear view of the
device shown in FIG. 2; :

"'FIG. 5 is"an enlarged plan’view of the device shown
in FIG. 2. - )
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As illustrated diagrammatically in FIG. 1, the refrig-
erant saver 10 comprising this invention is connected
to a disabled conventional refrigeration unit 12 so as
to withdraw its refrigerant therefrom, condense the re-
frigerant, and store it in liquid form in a tank 14 of
the refrigerant saver 10.

The conventional refrigeration unit 12 may include a
compressor 16 having its outlet or high pressure side
connected to a condenser 18 by a conduit 28. The out-
let of the condenser 18 is connected to an evaporator 22
by means of a conduit 24 containing in series therewith,
an expansion valve 26. The outlet of the evaporator 22
is connected to the inlet side of the compressor 16 by
means of a conduit 28. The conventional refrigeration
unit 12 may also include a receiver tank, not shown, for
storing refrigerant.

The refrigeration unit 12 operates in a conventional
manner. The compressor 16 compresses the refrigerant
vapors in the unit and forces them through conduit 20
into the condenser 18 whereupon the compressed re-
frigerant vapors are cooled and condensed into a liquid.
The compressed vapor of liquid refrigerant is allowed
to escape through an expansion valve 26 and conduit 24
whereupon the refrigerant rapidly expands and vaporizes
within the evaporator 22 which is cooled by the expand-
ing refrigerant. The refrigerant absorbs heat from the
interior of a refrigerator, a room, etc. The vaporized
and expanded refrigerant is then returned to the com-
pressor 16 by conduit 18 whereupon it repeats the above
cycle.

The compressor 16 of the refrigeration unit 12 includes
a high pressure gauge 30 comnected to the conduit 20
by means of a conduit 32 and high pressure cut-off
service valve 34. A low pressure gauge 36 is connected
to the conduit 28 by means of a conduit 38 and a low
pressure cut-off service valve 40. The conduits 32 and
38 may be connected together by a conduit 42 of a
T-fitting 44. The T-fitting 44 also includes a stem 46
having a conventional pipe coupling 48 on one end
thereof,

As illustrated -in FIG. 1, the basic component parts
of the refrigerant saver 10 include a conventional com-
pressor or pump 50 having an inlet 52 and outlet 54.
Outlet 54 is connected to the inlet of a condenser 56
by a conduit 58. Inlet 52 is connected to the pipe cou-
pling 48 of the T-fitting 44 by a conduit 60. Conduits
58 and 60 are connected to high and low pressure gauges
62 and 64 respectively.

The storage tank 14 has a conventional cut-off valve
66. The cut-off valve 66 may be connected to the outlet
of the condenser 56 by means of a conduit 68 which may
include in series therewith a one-way or check valve 70,
a shut-off angle valve 72 and a drier strainer 74.

The compressor 50 includes a drive shaft mounting a
pulley 76 having a belt 78 therearound. The belt 78 also
extends around a pulley 80 mounted on the drive shaft
of a conventional electric motor 82. The electric motor
is controlled by a conventional switch mounted within a
switch box 84. The motor 82 also drives a propeller or
fan 86 which forces air over the condenser 56 for cooling
same,

FIGS. 2 through 5 indicate a practical embodiment of
the refrigerant saver 190 illustrated in FIG. 1. As illus-
trated in FIGS. 3 through 5, the refrigerant saver is mount-
ed within a box-shaped frame or housing 88 which in-
cludes an open lower rectangular frame 90 composed of
four angle member 92 and 94 welded together. A vertical
post 96, preferably of cylindrical or tubular cross section
is secured to each corner of the lower frame 90 and
extends upwardly therefrom. The upper ends of the front
posts 96 are secured together by means of a horizontally
extending tube 108 parallel to the tube 98 as illustrated in



3,282,070

3

FIG. 5. The tubes 98 and 188 project beyond the posts on
one end of the frame so as to form spaced parallel handles
102 and 184. The upper ends of posts 96 are also secured
together by angle members 95 and tubular member 97.

A pair of angle members 166 and 108 extend between
the angle members 92 of frame 98 and are welded to
the upper surfaces thereof as illastrated in FIGS. 3 and 4.
The angle members 186 and 108 form a support for the
compressor 56 which is sécured on the angle members by
means. of bolts and .nuts 119. As shown in FIG. 3, a
smalier angle member 12 ‘may be welded. to the angle
member 168 for receiving some of the nut and bolt assem-
blies 1%6.

As shown in FIG. 5, the compressor 58 is mounted on
one of the ends of the angle members 108 and 106, and

a fan support 114 of generally inverted U-shape is mount--

ed on the other ends of the angle members. The electric
motor 82is bolted on the support 114 by means of bolts
116,

A vertically extending condenser or radiator 56 is
mounted on the front of the frame 88 and comprises a
continuous tube 118 deformed into a plurality of parallel

horizontally extending sections as shown in FIGS. 4 and.

5, which" extend through’ vertically exténding, .thin and
metallic spaced cooling platés 120. The inlet to the con-
denser 56 is connected to the outlet or high pressure side

of the compressor 50' by means of conduit 58. The fan.

86 mounted on the drive shaft of the motor 82 is adjacent
the condenser 56 so as to forcé cooling air therethrough.

The switch box 84 for controlling the motor 82 may be-

mounted on an upper rear corner of frame 88. The
switch box 84 is connected to a conventional source of
electricity by means of a cord 122 which may contain a
plurality of conductors, and the switch box is connected to
motor 50 by cord §5. Switch box 84 includes a conven-
ticnal manually operated switch operating lever 124.

One end of frame 88 has secured to the lower portion
thereof, an axle 126 which rotatably supports a pair. of
wheels 128.

The outlet” conduit 68 from the .condenser 56 extends
vertically upward from the bottom of the condenser
thiough the drier strainer 74. The upper end of the
conduit 68 passes through the shut-off angle valve 72 and
check valve 70. Valve 72 may be manually operated by
a handlé means or knob 130,

An operator, by standing between the handles 102 and
184, and by grasping and elevating the handles, may manu-
ally propel the refrigerant saver in the manner of a wheel-
barrow. When the refrigerant saver is at rest, one end
thereof is normally supported by an L-shaped bracket 132
so-that the bracket, in conjunction with the wheels 128,
support the frame in a horizontal position.

The front of the device is preferably covered with a
cover 134 comprising a flat plate having a rectangular
aperture 136 therethrough in alignment with the condenser
56 for permitting air to pass through the condenser. The
top of the frame is normally covered by a top plate 136a
extending between and secured to the members 98 and
100:

High and low pressure gauges 62 and 64 are secured
to the compressor 59 in side-by-side relation for easy view-
ing as illustrated in FIG. 3.

The refrigerant saver 10 may be connected to a disabled
refrigeration unit 12 as illustrated in FIG. 1. When using
the refrigerant saver 19, the shut-off valve 72 is first closed
and the inlet conduit 60 of the saver is connected to the
T-fitting stem 46 by means of a coupling 48 while the
valves 34 and 48 remain closed.. The outlet conduit 68 of
the condenser 56 is connected to the valve 66 of tank 14.
The valves 34 and 48 are opened approximately half-way
and the connection between the conduit or hose 68 to the
tank 14 is slightly loosened. This will cause purging or
escape of. gases at the loosened connection and as the
vapors flow from the unit 12 through the saver- 18, all
air in the saver will. be exhausted therefrom. The high
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and low pressure vaives 34 and £0 are then closed while
the tank valve 66 is opened. The switch 84 is then closed
50 as to energize the motor 82 for operating the compres-
sor 5. The valves 40 and 34 are opened whereupen the
compressor 50 will withdraw refrigerant from the unit 12,
compress the refrigerant and force it into condenser 56
whereupon it-is cooled and condensed into a liquid which
flows through drier strainer 74, shut-off valve 72, check
valve 70, valve 66 and into tank 14: Chetk valve 76 pre-
vents reverse flow of the lignid and the drier strainer 74
removes impurities from the refrigerant.

As the refrigerant is pumped or withdrawn from the
refrigeration unit 12; the pressure indicated by -the low
pressure gauge 48 will gradually decrease. When this
gauge 40 indicates a pressure below atmospheric, the
refrigerant saver is cut off. If; after standing a while,
pressure again gradually builds up as in conduit 28, as
indicated by gatge 40, the refrigerant saver is again cut
on until the pressure drops below atmospheric again in
conduit 28, When the pressure-again drops below atmos-
pheric, the refrigerant saver is again cut off, and this-
process is repeated until the pressure in conduit 28 hoids
at atmospheric or below when the refrigerant saver is
not operating. This-indicates-that all- of-the-refrigerant:
has been removed from the disabled refrigeration unit 12.
Then, the valves 40, 34, 7% and -66 -are all closed and
the regrigerant saver is disconnected from the tank 14 and
the refrigeration unit 12. A small amount of refrigerant
will always remain in the refrigerant saver to Keep out
moisture and -air.-

If the storage tank or drum 14 has been left open to
atmosphere, the air and moisture therein-may be removed
therefrom by connecting its valve 66 to the suction line
66 of ‘the refrigerant  saver, opening the valve 66 and
valve 72, and then operating the saver whereupon the:
compressor 50 will withdraw moisture and air from the
tank.

For maximum efficiéncy, the dried strainer 74-should be
replaced every thirty  to sixty days, depending on how
often the refrigerant saver is used.

Inasmuch as various changes may be made in the form,
location and relative arrangement of the several parts
without - departing from - the essential characteristics- of
the invention, it will be understood- that the- invention
isnot to-be-limited except by the scope of the appended
claims. .

I claim:

1. A refrigerant saver for removing refrigerant from
a disabled refrigeration unit comprising a portable unit
embodying a pump means having an inlet and an outlet,
operating means drivingly connected to said pump means,
condenser means having an inlet and an outlet, conduit
means connecting the outlet of said pump means to the
inlet of said condenser means,.conduit means connected
to the outlet of said condenser means and- adapted to-
be connected to a tank, fluid propelling means adjacent
to said condenser, said operating means being connected
to said fluid propelling means so as to cause it to force
fluid against said condenser means for cooling the same,
and means for connecting the inlet of said pump means
with the high and low pressure sides of a disabled refrig-
eration unit whereby to fully exhaust refrigerant there-
from.

2. A refrigerant saver as defined in claim 1, wherein
said operatirig means comprises an electric motor a con-
trol switch operatively connected by conductor means to
said electric motor.

3. A refrigerant saver as defined in claim 2, wherein
the second mentioned conduit means includes in series
therewith, a check valve permitting flow only away
from said condenser means,

4. A refrigerant saver as defined in claim 2, wherein
the second mentioned conduit means includes in series
therewith a drier strainer,
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5. A refrigerant saver as defined in claim 2, wherein
the second mentioned conduit means includes in series
therewith a manually operative cut-off valve.

6. A refrigerant saver as defined in claim 2, wherein
the second mentioned condnit means includes in series
therewith a check valve permitting flow only away from
said condenser means, a drier strainer, and a manually
operative cut-off valve.

7. The combination of a disabled refrigeration unit
and an ambulatory refrigerant saver adapted to be hand
operated, said refrigeration unit including a compressor,
a condenser, and an expansion valve means, an evapora-
tor, passage means connecting said compressor, said con-
denser, said expension valve and said evaporator being
in series so as to form a closed circuit; said refrigerant
saver ambulatory unit comprising pump means having an
inlet and an outlet, connector means connecting the inlet
of said pump means to said passage means of said disabled
refrigeration unit, operating means drivingly connected
to said pump means, condenser means having an inlet
and an outlet, conduit means connecting the outlet of
said pump means to the inlet of said condenser means,
means connected to the outlet of said condenser means
and adapted to be connected to a storage tank whereby the
refrigerant saver pumps the refrigerant from said dis-
abled refrigeration unit, compresses and condenses the
refrigerant and forces it into the storage tank, and said
connector means including first and second conduits, each
connected respectively to the inlet and outlet of said
compressor, both said first and second conduits being
connected to the inlet of said pump means,

8. The combination of claim 7 including a pressure
gauge and a cut-off valve in each of said first and second
conduits.

9. A refrigerant saver for servicing a disabled refrigera-
tion system wherein said system includes a compressor
having a high pressure side connected with a condenser,
a low pressure side connected with an evaporator, an
expansion valve between the condenser and evaporator
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and discharged and suction service valves connected
respectively with said low pressure and high pressure
sides of the compressor, said refrigerant saver comprising
a compact unit cn a supporting means adapted for con-
venient manual transport of the unit and the unit further
embodying a compressor pump having an inlet and an
outlet, a T-conduit fitting, said fitting having the leg of
the T connected with said pump inlet, conduits connecting
the ends of the head of the said T with the discharge
and suction valves of the regrigeration system compressor,
low pressure and high pressure gauges in the said con-
duits connected respectively with said discharge and suc-
tion valves, a low pressure gauge connected with said
pump inlet, a condenser having an inlet and an outlet, a
conduit connecting said pump outlet with said condenser
inlet, a high pressure guage connected with the last stated
conduit, operating means for said compressor pump, a
discharge conduit having an end connected to said outlet
of the last named condenser, means at the other end
of said discharge conduit adapted for connecting the
latter conduit to a refrigerant storage means, a one-way
valve in said latter conduit opening toward said connecting
means, a shut-off valve between said one-way valve and
the last named condenser, and strainer means between
said shut-off valve and the last named condenser.
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