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(67) A dual tank refrigerant delivery apparatus in-
cluding a refrigerant tank housing a first storage tank, a
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ed to supply a first refrigerant to the first storage tank and
a second refrigerant to the second storage tank, a tank
recess on the housing for receiving a refrigerant resupply
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necting to a second refrigerant resupply tank, wherein
the first refrigerant is supplied from the first refrigerant
resupply tank through the first refrigerant hose and re-
frigerant delivery system to the first storage tank, and
wherein the second refrigerant is supplied from the sec-
ond refrigerant resupply tank through the second refrig-
erant hose and refrigerant delivery system to the second
storage tank.
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Description
BACKGROUND

[0001] Many vehicles come equipped with systems
that utilize refrigerants, such as air conditioning systems,
for example. The refrigerant (1,1,1,2-tetrafluoroethane -
R-134a, for example) has been widely used in such sys-
tems and may need to be supplemented, recycled, or
removed on occasion. However, the R-134a refrigerant
is being phased out and for newer vehicle models, the
refrigerant 2,3,3,3-tetrafluoroprene - R-1234yf is coming
into more widespread use. In order to add or remove the
refrigerant (whether R-134a or R-1234yf, or some other
refrigerant), refrigerant delivery and recovery units can
be used.

[0002] Refrigerant delivery and recovery units can be
equipped with a storage tank for storing refrigerant. In
order to provide a source of refrigerant for different ve-
hicles requiring different types of refrigerant, it would be
desirable to provide a refrigerant delivery and recovery
unit having two sources (e.g., two tanks) of refrigerant
(e.g., R-134a and R-1234yf) to accommodate vehicles
having different refrigerant requirements. In addition, it
would also be desirable to provide a refrigerant delivery
and recovery unit having the capability of refilling or re-
plenishing either refrigerant tank when the refrigerant
runs low or is depleted in either of the refrigerant tanks.

SUMMARY

[0003] The present disclosure provides a refrigerant
delivery and recovery unit that advantageously includes
two or more separate tanks for storing distinct types of
refrigerant, such as R-134a and R-1234yf refrigerant. In
one embodiment, a refrigerant delivery and recovery unit
is provided having a dual tank configuration with a first
tank for storing a first type of refrigerant (e.g. R-134a)
and a second tank for storing a second type of refrigerant
(e.g. R-1234yf). As a result, the dual tank configuration
provides that the refrigerant delivery and recovery unit
has a supply of two distinct types of refrigerant to deliver
to a vehicle requiring either the first type of refrigerant
(e.g. R-134a) or the second type of refrigerant (e.g. R-
1234yf). In addition, the refrigerant delivery and recovery
unitadvantageously provides for an additional refrigerant
resupply tank that may be used to supply either the first
or second tank with the appropriate refrigerant. Further-
more, the refrigerant delivery and recovery unit further
includes safeguards for insuring that only the proper type
of refrigerant is supplied to the first or second tank during
the process of resupplying the first or second tank with
refrigerant.

[0004] The present disclosure further provides for a
method of resupplying a refrigerant delivery and recovery
unit having a first tank containing a first type of refrigerant
(e.g. R-134a) and a second tank containing a second
type of refrigerant (e.g. R-1234yf) from a refrigerant re-
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supply tank. The method further includes safeguards for
insuring that only the proper type of refrigerant (e.g. R-
134a or R-1234yf) is resupplied to the first or second tank
during the process of resupplying the first or second tank
with refrigerant

[0005] In one aspect, a refrigerant delivery and recov-
ery unit is provided having a refrigerant tank housing, a
first storage tank positioned within the refrigerant tank
housing, a second storage tank positioned within the re-
frigerant tank housing, a refrigerant delivery system po-
sitioned within the refrigerant tank housing, the refriger-
ant delivery system adapted to supply a first refrigerant
to the first storage tank and a second refrigerant to the
second storage tank, a tank recess on the housing for
receiving a refrigerant resupply tank therein, a first refrig-
erant hose having a first fitting adapted for connection to
afirstrefrigerantresupply tank, a second refrigerant hose
having a first fitting adapted for connection to a second
refrigerant resupply tank, wherein the first refrigerant
hose is adapted for connection to the refrigerant delivery
system, wherein the second refrigerant hose is adapted
for connection to the refrigerant delivery system, wherein
the first refrigerant hose is further adapted to supply the
first refrigerant to the refrigerant delivery system from the
first refrigerant resupply thank, and wherein the second
refrigerant hose is further adapted to supply the second
refrigerant to the refrigerant delivery system fromthe sec-
ond refrigerant resupply tank.

[0006] Viewed from another aspect, an example em-
bodiment takes the form of a method. The method in-
cludes steps of (i) providing a refrigerant supply unit hav-
ing a refrigerant tank housing having a first storage tank
positioned within the refrigerant tank housing and a sec-
ond storage tank positioned within the refrigerant tank
housing, a refrigerant delivery system positioned within
the refrigerant tank housing, the refrigerant delivery sys-
tem adapted to supply afirst refrigerant to the first storage
tank and a second refrigerant to the second storage tank,
a tank recess on the housing for receiving a refrigerant
resupply tank therein, a first refrigerant hose having a
first fitting adapted for connection to a first refrigerant
resupply tank, a second refrigerant hose having a first
fitting adapted for connection to a second refrigerant re-
supply tank, wherein the first refrigerant hose is adapted
for connection to the refrigerant delivery system, wherein
the second refrigerant hose is adapted for connection to
the refrigerant delivery system, wherein the first refriger-
ant hose is further adapted to supply the first refrigerant
to the refrigerant delivery system from the first refrigerant
resupply tank, and wherein the second refrigerant hose
is further adapted to supply the second refrigerant to the
refrigerant delivery system from the second refrigerant
resupply tank; (ii) securing a firstrefrigerant resupply tank
containing the first refrigerant within the tank recess; (iii)
attaching the first fitting of the first refrigerant hose to the
first refrigerant resupply tank, and attaching the second
fitting of the first refrigerant hose to a first fitting on the
refrigerant delivery system, wherein the first refrigerant
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hose is connected to the refrigerant delivery system and
the refrigerant delivery system is connected to the first
storage tank; and (iv) supplying the first refrigerant from
the first refrigerant resupply tank through the first refrig-
erant hose and the refrigerant delivery system to the first
storage tank

[0007] The method may further include the steps of (v)
disconnecting the first refrigerant resupply tank from the
first refrigerant hose and removing the first refrigerant
resupply tank from the tank recess; (vi) securing a second
refrigerant resupply tank containing a second refrigerant
within the tank recess; (vii) attaching the first fitting of the
second refrigerant hose to the second refrigerant resup-
ply tank, , wherein the second refrigerant hose is con-
nected to the refrigerant delivery system and the refrig-
erantdelivery system is connected to the second storage
tank; and (viii) supplying the second refrigerant from the
second refrigerant resupply tank through the second re-
frigerant hose and the refrigerant delivery system to the
second storage tank.

[0008] Further, a means for resupplying first and sec-
ond storage tanks containing different types of refrigerant
with the proper refrigerant during a process of resupply-
ing the first or second tank with refrigerant is provided.
[0009] These aswell as other aspects and advantages
will become apparent to those of ordinary skill in the art
by reading the following detailed description, with refer-
ence to the accompanying drawings. Further, it should
be understood that the embodiments described in this
overview and elsewhere are intended to be examples
only and do not necessarily limit the scope of the inven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Example embodiments are described herein
with reference to the following drawings.

Figure 1A is a perspective rear view of refrigerant
delivery and recovery unit 100 shown with a refrig-
erant resupply tank 200, according to an example
embodiment.

Figure 1B is a rear view of refrigerant delivery and
recovery unit 100 shown in Figure 1A.

Figure 2A is a close up perspective rear view of re-
frigerantdelivery and recovery unit 100 shown in Fig-
ures 1A and 1B, with tank guard 240 removed, ac-
cording to an example embodiment.

Figure 2B is a rear view of refrigerant delivery and
recovery unit 100 shown in Figure 2A.

Figure 3 is a close up perspective rear view of deliv-
ery and recovery unit 100 shown in Figures 1A-2B,
with tank guard 240 and refrigerant resupply tank
200 removed.

Figure 4 is a close up perspective rear view of refrig-
erant delivery and recovery unit 100 shown in Fig-
ures 1A-3 with portions remove to show an inside
view, according to an example embodiment.
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Figure 5 is a cross-sectional right side view of refrig-
erant delivery and recovery unit 100 shown in Fig-
ures 1A-4, according to an example embodiment.
Figure 6 is a cross-sectional rear view of refrigerant
delivery and recovery unit 100 shown in Figures 1A-
5, according to an example embodiment.

Figure 7 is a schematic representation of the refrig-
erant delivery system 300 used in delivery and re-
covery unit 100 shown in Figures 1-6, according to
an example embodiment.

DETAILED DESCRIPTION

[0011] In this description, the articles "a," "an," and
"the" are used to introduce elements and/or functions of
the example embodiments. The intent of using those ar-
ticles is that there is one or more of the introduced ele-
ments and/or functions. In this description, the intent of
using the term "and/or" within a list of at least two ele-
ments or functions and the intent of using the terms "at
least one of and "one or more of immediately preceding
alist of atleast two elements or functions is to cover each
embodiment including a listed element or function inde-
pendently and each embodiment comprising a combina-
tion of the listed elements or functions. For example, an
embodiment described as comprising "A, B, and/or C,"
or "at least one of A, B, and C," or "one or more of A, B,
and C" is intended to cover each of the following possible
embodiments: (i) an embodiment comprising A, but not
B and C, (ii) an embodiment comprising B, but not A and
C, (iii) an embodiment comprising C, but not A and B,
(iv) an embodiment comprising A and B, but not C, (v)
an embodiment comprising A and C, but not B, (v) an
embodiment comprising B and C, but not A, and (vi) an
embodiment comprising A, B, and C. For the embodi-
ments comprising element or function A, the embodi-
ments can comprise one A or multiple A. For the embod-
iments comprising element or function B, the embodi-
ments can comprise one B or multiple B. For the embod-
iments comprising element or function C, the embodi-
ments can comprise one C or multiple C. In this descrip-
tion, the use of ordinal numbers such as "first," "second,"
"third" and so on is to distinguish respective elements
rather than to denote a particular order of those elements
unless the context of using those terms explicitly indi-
cates otherwise.

[0012] The diagrams, flow charts, and data shown in
the figures are provided merely as examples and are not
intended to be limiting. Many of the elements illustrated
in the figures and/or described herein are functional el-
ements that can be implemented as discrete or distrib-
uted elements, individually or in conjunction with other
element(s), and in any suitable combination and/or loca-
tion. Those skilled in the art will appreciate that other
arrangements and elements can be used instead. Fur-
thermore, the functions described as being performed by
one or more elements can be carried out by a combina-
tion of hardware, firmware, and/or software (e.g., a proc-
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essor that executes computer-readable program instruc-
tions).

[0013] Figure 1A is a perspective rear view of refriger-
ant delivery and recovery unit 100 having a refrigerant
resupply tank 200 positioned within tank recess 230 and
Figure 1B is a rear view of delivery and recovery unit 100.
As shownin Figures 1A and 1B, a tank guard 240 extends
across tank recess 230 to partially enclose refrigerant
resupply tank 200. A first refrigerant hose 210 extends
into tank recess 230 and may be connected to a first
fitting on refrigerant resupply tank 200. First refrigerant
hose 210 also extends into refrigerant delivery and re-
covery unit 100 where it may be connected to arefrigerant
delivery system 300 (shown in Figures 6 and7) and in
turn to a first refrigerant tank 350 (shown in Figure 6)
adapted to store a supply of afirst type of refrigerant such
as R-134a. A second refrigerant hose 220 also extends
into tank recess 230 and may be connected to a second
fitting on a different refrigerant resupply tank 200. Second
refrigerant hose 220 also extends into refrigerant delivery
and recovery unit 100 where it may be connected to the
refrigerant delivery system 300 (shown in Figures 6 and
7) and in turn to a second refrigerant tank 360 (shown in
Figure 6) adapted to store a supply of a second type of
refrigerant such as R-1234yf.

[0014] Figure 2A is a close up perspective rear view
of refrigerant delivery and recovery unit 100 shown in
Figures 1A and 1B, with tank guard 240 removed and
Figure 2B is a rear view of refrigerant delivery and recov-
ery unit 100 shown in Figure 2A. Refrigerant resupply
tank 200 is shown positioned within tank recess 230 and
rests atop tank base 250. A tank strap 260 is positioned
across tank recess 230 to secure refrigerant resupply
tank 200 in tank recess 230.

[0015] Refrigerant resupply tank 200 may contain a
first type of refrigerant, such as R-134a, and may be used
to resupply first refrigerant tank 350 (shown in Figure 6)
with the first type of refrigerant (e.g. R-134a) through re-
frigerant hose 210. When it is desired to resupply the
second refrigerant tank 360 (shown in Figure 6) with a
second type of refrigerant, such as R-1234yf, the refrig-
erant resupply tank 200 in tank recess 230 may be
swapped out for a different refrigerant resupply tank con-
taining a second type of refrigerant (e.g. R-1234yf). With
the refrigerant resupply tank 200 containing the second
type of refrigerant (e.g. R-1234yf) positioned within tank
recess 230, the refrigerant resupply tank 200 may be
used to resupply the second refrigerant tank 360 (shown
in Figure 6) through second refrigerant hose 220.
[0016] Refrigerant hoses 210 and 220 may be flexible
rubber hoses that may be manipulated to allow for fittings
212 and 224 (shown most clearly in Figure 4) on the ends
of refrigerant hoses 210 and 220 to be connected to a
corresponding fitting on a refrigerant resupply tank 200.
For example, refrigerant resupply tank 200 is shown in
Figures A-2B in an upright position, althoughiitis possible
for refrigerant resupply tank 200 to be rotated to an "up-
side down" position within tank recess 230. Whether re-
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frigerant resupply tank 200 is in an upright position or in
an "upside down" position, refrigerant hoses 210 and 220
are flexible to allow for the respective fitting 212 or 222
to be secured to a corresponding fitting on the refrigerant
resupply tank 200.

[0017] As noted above, many vehicles on the road to-
day utilize R-134a refrigerant, but in view of environmen-
tal regulations, the number of vehicles that utilize R-
1234yf refrigerant has been increasing, and the number
of vehicles using R-1234yf refrigerant is expected to in-
crease further over time, and the number of vehicles us-
ing R-134a refrigerant is expect to decrease over time.
As aresult, given that vehicles utilizing either R-134a or
R-1234yfrefrigerant are both in operation, refrigerant de-
livery and recovery unit 100 advantageously includes two
separate tanks of refrigerant, i.e., a first refrigerant tank
350 containing a first type of refrigerant (R-134a) and a
second refrigerant tank 360 containing a second type of
refrigerant (R-1234yf) so that vehicles requiring either
type of refrigerant (R-134a or R-1234yf) may be resup-
plied by refrigerant delivery and recovery unit 100.
[0018] Figure 3 is a close up perspective rear view of
delivery and recovery unit 100 shown in Figures 1A-2B,
with tank guard 240 and refrigerant resupply tank 200
removed. Figure 4 is a close up perspective rear view of
refrigerant delivery and recovery unit 100 shown in Fig-
ures 1A-3 with portions removed to show an inside view.
Referring to Figure 3, a tank base 250 is shown at the
bottom or tank recess 230, and is used as a base for
refrigerant resupply tank 200. First refrigerant hose 210
extends downwardly into tank recess 230 where it may
be attached to refrigerant resupply tank 200 (shown in
Figures 1A-2B) when it is positioned within tank recess
230. First refrigerant hose 210 includes a first fitting 212
that is adapted to be secured to a corresponding first
fitting on refrigerant resupply tank 200. Second refriger-
ant hose 220 also extends downwardly into tank recess
230 where it may be attached to a different refrigerant
resupply tank 200 when it is positioned within tank recess
230. Second refrigerant hose 220 includes a second fit-
ting 222 (shown in Figure 4) that is adapted to be secured
to a corresponding second fitting on a refrigerant resup-
ply tank 200 containing the second type of refrigerant
(e.g. R-1234yf).

[0019] Importantly,inordertoinsure thatonly the prop-
er refrigerant can be resupplied from the refrigerant re-
supply tank 200 to the first refrigerant tank 350 (shown
in Figure 6) or to the second refrigerant tank 360 (shown
in Figure 6), the refrigerant delivery and recovery unit
100 includes a number of safeguards. As a first safe-
guard, when the refrigerant resupply tank 200 is adapted
to store the first type of refrigerant (e.g. R-134a), and it
is desired to resupply or refill the first refrigerant tank 350
containing the first type of refrigerant with the first type
of refrigerant (e.g. R-134a), first refrigerant hose 210 that
extends to the first refrigerant tank 350 has a fitting 212
that is configured to attach to a refrigerant resupply tank
200 containing the first type of refrigerant (e.g. R-134a).
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Fitting 212 is configured so thatitis unable to be attached
to afitting on the refrigerant resupply tank 200 containing
a second type of refrigerant (e.g. R-1234yf). As shown
in Figure 4, first refrigerant hose 210 also includes a sec-
ond fitting 214 that is attached to refrigerant delivery sys-
tem 300 to corresponding fitting on the refrigerant deliv-
ery system 300 that is adapted to supply a first type of
refrigerant (e.g. R-134a) to the first refrigerant tank 350.
Fitting 214 is also configured such that it may attach to
the corresponding fitting on refrigerant delivery system
300 that supplies the first type of refrigerant (e.g. R-134a)
to the first refrigerant tank 350.

[0020] Similarly, when the refrigerant resupply tank
200 is filled with the second type of refrigerant (e.g. R-
1234yf), and it is desired to resupply or refill the second
refrigerant tank 360 containing the second type of refrig-
erant with the second type of refrigerant (e.g. R1s34yf),
refrigerant hose 220 that extends to the second refriger-
ant tank 360 has a fitting 222 that is configured to attach
to a refrigerant resupply tank 200 containing the second
type of refrigerant (e.g. R-1234yf). Fitting 222 is config-
ured so that it is unable to be attached to a fitting on the
refrigerant resupply tank 200 containing a first type of
refrigerant (e.g. R-134a). As shown in Figure 4, second
refrigerant hose 220 also includes a second fitting 224
that is attached to refrigerant delivery system 300 to a
corresponding fitting on the refrigerant delivery system
300 that is adapted to supply a second type of refrigerant
(e.g. R-1234yf) to the second refrigerant tank 360. Fitting
224 is also configured such that it may attach to the cor-
responding fitting on refrigerant delivery system 300 that
supplies the second type of refrigerant (e.g. R-1234yf)
to the second refrigerant tank 360.

[0021] Thus,fitting 212 offirstrefrigeranthose 210 may
have left-handed threads that attach to a corresponding
left-handed threaded fitting on a refrigerant resupply tank
200 containing a first type of refrigerant (e.g. R-134a),
and fitting 214 may have left-handed threads that attach
to a corresponding left-handed threaded fitting on refrig-
erantdelivery system 300 that leads to thefirst refrigerant
tank 350 containing the first type of refrigerant (e.g. R-
134a). In addition, fitting 222 of second refrigerant hose
220 may have right-handed threads that attach to a cor-
responding right-handed threaded fitting on a refrigerant
resupply tank 200 containing a second type of refrigerant
(e.g. R-1234yf) and fitting 224 may have right-handed
threads that attach to a corresponding right-handed
threaded fitting on refrigerant delivery system 300 that
leads to the second refrigerant tank 360 containing the
second type of refrigerant (e.g. R-1234yf).

[0022] The use of left-handed fittings for the first refrig-
erant hose 210 to connect to a refrigerant resupply tank
200 containing a first type of refrigerant (e.g.. R-134a)
and to connect to a fitting on refrigerant delivery system
300 that leads to the first refrigerant tank 350 containing
the first refrigerant (e.g. R-134a), provides a safeguard
insuring thatonly the first type of refrigerant (e.g. R-134a)
is supplied from a refrigerant resupply tank 200 to first
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refrigerant tank 350. Similarly, the use of right-handed
fittings for the second refrigerant hose 220 to connect to
a refrigerant resupply tank 200 containing a second type
of refrigerant (e.g.. R-1234yf) and to connect to a fitting
on refrigerant delivery system 300 that leads to the sec-
ond refrigerant tank 360 containing the second refriger-
ant (e.g. R-1234yf), provides another safeguard insuring
that only the second type of refrigerant (e.g. R-1234yf)
is supplied from a refrigerant resupply tank 200 to second
refrigerant tank 360.

[0023] It will be appreciated that rather than, or in ad-
dition to, using left-hand or right-hand threaded fittings
to insure only the proper refrigerant is supplied to the first
or second refrigerant tank, different sized fittings and/or
different sized threads may also be used to insure that
only the proper type of refrigerant is supplied to the first
or second refrigerant tank.

[0024] Figure 5 is a cross-sectional right side view of
refrigerant delivery and recovery unit 100 shown in Fig-
ures 1A-4. First refrigerant tank 350 is shown next to
refrigerant delivery system 300. Tank recess 230 is
shown without a refrigerant resupply tank positioned
therein. First refrigerant hose 210 is shown having a first
end having a fitting 212 extending into tank recess 230.
Asecond end of firstrefrigeranthose 210 is shown having
a fitting 214 attached to refrigerant delivery system 300
which provides a resupply of a first type of refrigerant
(e.g. R-134a) to first refrigerant tank 350.

[0025] Figure 6 is a cross-sectional rear view of refrig-
erant delivery and recovery unit 100 shown in Figures
1A-5. First and second refrigerant tanks 350, 360 are
shown positioned within refrigerant delivery and recovery
unit 100. In particular, first refrigerant tank 350 contains
afirst type of refrigerant (e.g. R-134a) and second refrig-
erant tank 360 contains a second type of refrigerant (e.g.
R-1234yf). When itis desired to supply the first refrigerant
tank 350 with the first type of refrigerant (e.g. R-134a), a
refrigerant resupply tank 200 that contains the first type
of refrigerant (e.g. R-134a) is placed within tank recess
230 (shown in Figure 1A-2B). First refrigerant hose 210
is used to transfer the first type of refrigerant (e.g. R-
134a) to refrigerant delivery system 300 and on to first
refrigerant tank 350, thereby refilling first refrigerant tank
350 with the first type of refrigerant.

[0026] Second refrigerant tank 360 contains a second
type of refrigerant (e.g. R-1234yf). When it is desired to
refill the second refrigerant tank 360 with the second type
of refrigerant (e.g. R-1234yf), the refrigerant resupply
tank 200 used to resupply the first refrigerant tank 350
is unhooked from first refrigerant hose 210 and removed
from the tank recess 230. Next, a refrigerant resupply
tank 200 that contains the second type of refrigerant (e.g.
R-1234yf) is placed within tank recess 230 (as shown in
Figure 1A-2B). Second refrigerant hose 220 is used to
transfer the second type of refrigerant (e.g. R-1234yf) to
refrigerant delivery system 300 and on to second refrig-
erant tank 360, thereby refilling second refrigerant tank
360 with the second type of refrigerant.
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[0027] Figure 7 is a schematic representation of the
refrigerant delivery system 300 used in delivery and re-
covery unit 100 shown in Figures 1A-6. In order to refill
first refrigerant tank 350 shown containing a first refrig-
erant R-134a, a refrigerant resupply tank 200 (shown in
Figures 1A-2B) containing first refrigerant R-134a is po-
sitioned in tank recess 230. Fitting 212 of first refrigerant
hose 210 is attached to a corresponding fitting on refrig-
erant resupply tank 200. Fitting 214 of first refrigerant
hose 210 is secured to corresponding fitting 312 on re-
frigerant delivery system 300 shown in Figure 7. First
refrigerant R-134a from refrigerant resupply tank 200
travels through first refrigerant hose 210 and through fit-
ting 312 on refrigerant delivery system 300. The first re-
frigerant R-134a then travels through line 340 to oil sep-
arator 330, and then through line 332 to gas identifier
370. Gas identifier 370 chemically tests the refrigerant
to verify that the refrigerant is the proper refrigerant to
travel onward to first refrigerant tank 350. Once first re-
frigerant R-134a is identified as such by gas identifier
370, the supply of first refrigerant R-134a that enters oil
separator 330 through line 340 is allowed to continue
outwardly from oil separator 330 through line 342 to con-
denser 382 and then travels through line 344 to first re-
frigerant tank 350 to replenish the supply of first refriger-
ant R-134a in first refrigerant tank 350.

[0028] In similar fashion, in order to refill second refrig-
erant tank 360 shown containing a second refrigerant R-
1234yf, a refrigerant resupply tank 200 (shown in Figures
1A-2B) containing second refrigerant R-1234yf is posi-
tioned in tank recess 230. Fitting 222 of second refriger-
ant hose 220 is attached to a corresponding fitting on
refrigerant resupply tank 200. Fitting 224 of second re-
frigerant hose 220 is secured to corresponding fitting 322
on refrigerant delivery system 300. Second refrigerant
R-1234yf from refrigerant resupply tank 200 travels
through second refrigerant hose 220 and through fitting
322 on refrigerant delivery system 300. The second re-
frigerant R-1234yfthen travels through line 390 to oil sep-
arator 330, and then on through line 332 to gas identifier
370. Gas identifier 370 chemically tests the refrigerant
to verify that the refrigerant is the proper refrigerant to
travel onward to second refrigerant tank 360. Once sec-
ondrefrigerant R-1234yfis identified as such by gasiden-
tifier 370, the supply of second refrigerant R-1234yf that
enters oil separator 330 through line 390 is allowed to
continue outwardly from oil separator 330 through line
392 to condenser 380 and then travels through line 394
to second refrigerant tank 360 to replenish the supply of
second refrigerant R-1234yf in second refrigerant tank
360.

[0029] In this manner, gas identifier 370 provides a
second safeguard (in addition to the use of right-handed
and left-handed threaded fittings) to insure that the first
and second refrigerant tanks 350, 360 are supplied only
with the proper refrigerant.

[0030] In addition, a third safeguard may also be em-
ployed to insure that only the proper refrigerant is sup-
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plied to the first or second refrigerant tanks 350, 360 in
the form of a pressure sensor which can be used to insure
that only refrigerant coming through under pressure from
the appropriate refrigerant resupply tank is ultimately
routed to the designated refrigerant tank.

[0031] It will also be appreciated that refrigerant deliv-
ery system 300 is used to distribute both a first and a
second type of refrigerant to the first and second refrig-
eranttanks respectfully. As aresult, if first refrigerant tank
350 is resupplied with first refrigerant R-134a, and it de-
sired to resupply second refrigerant tank 360 with second
refrigerant R-1234yf, refrigerant delivery system 300 in-
cludes means to purge the system of residual refrigerant
before supplying the second refrigerant tank 360 with
second refrigerant R-1234yf. In particular, residual refrig-
erant may be forced or drawn through line 396 and
through discharge fitting 398 that is secured to a refrig-
erant discharge tank. In this manner, residual refrigerant
may be removed from refrigerant delivery system 300
into an approved discharge container which prevents dis-
charge of any refrigerant to the atmosphere.

[0032] In addition, if gas identifier 370 determines that
the wrong type of refrigerant has entered refrigerant de-
livery system 300, that refrigerant may be discharged
through line 396 and through discharge fitting 398 into a
discharge tank. Then the appropriate refrigerant may be
connected for resupply to first of second refrigerant tank
350, 360, and further tested by gas identifier 370 to con-
firm and verify that the proper refrigerant intended to be
resupplied is identified by the gas identifier 370.

[0033] While various aspects and embodiments have
been disclosed herein, other aspects and embodiments
will be apparent to those skilled in the art. The various
aspects and embodiments disclosed herein are for pur-
poses of illustration and are not intended to be limiting,
with the true scope being indicated by the claims. It is
also to be understood that the terminology used herein
is for the purpose of describing particular embodiments
only, and is not intended to be limiting.

[0034] The disclosure also includes the following
clauses:

Clause 1. An apparatus, comprising:

a refrigerant tank housing;

a first storage tank positioned within the refrig-
erant tank housing;

a second storage tank positioned within the re-
frigerant tank housing;

a refrigerant delivery system positioned within
the refrigerant tank housing, the refrigerant de-
livery system adapted to supply afirstrefrigerant
to the first storage tank and a second refrigerant
to the second storage tank;

a tank recess on the housing for receiving a re-
frigerant resupply tank therein;
afirstrefrigerant hose having a first fitting adapt-
ed for connection to a first refrigerant resupply
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tank;

a second refrigerant hose having a first fitting
adapted for connection to a second refrigerant
resupply tank;

wherein the first refrigerant hose is adapted for
connection to the refrigerant delivery system;
wherein the second refrigerant hose is adapted
for connection to the refrigerant delivery system;
wherein thefirstrefrigeranthoseis furtheradapt-
ed to supply the first refrigerant to the refrigerant
delivery system from the first refrigerant resup-
ply thank; and

wherein the second refrigerant hose is further
adapted to supply the second refrigerant to the
refrigerant delivery system from the second re-
frigerant resupply tank.

Clause 2. The apparatus of clause 1, wherein the
first refrigerant comprises R-134a and the second
refrigerant comprises R-1234yf.

Clause 3. The apparatus of clause 1, wherein the
threads on the first fitting of the first refrigerant hose
are different than the threads on the first fitting of the
second refrigerant hose.

Clause 4. The apparatus of clause 3, wherein the
threads on the first fitting of the first refrigerant hose
are right-handed threads and the threads on the first
fitting of the second refrigerant hose are left-handed
threads.

Clause 5. The apparatus of clause 1, wherein when
a first refrigerant resupply tank containing the first
refrigerant is secured within the tank recess, the first
fitting of the first refrigerant hose is secured to the
first refrigerant resupply tank, the second fitting of
the first refrigerant hose is secured to a first fitting
ontherefrigerant delivery system, and the refrigerant
delivery systemis connected to the first storage tank.
Clause 6. The apparatus of clause 5, wherein the
refrigerant delivery system includes a gas identifier
wherein when refrigerant is introduced into the re-
frigerant delivery system from the first refrigerant re-
supply tank, the refrigerant is identified by the gas
identifier to insure that only the proper refrigerant is
supplied to the first storage tank.

Clause 7. The apparatus of clause 6, wherein when
the gas identifier determines that the first refrigerant
supplied by the first refrigerant resupply tank is the
proper refrigerant, the refrigerant delivery system is
adapted to deliver the first refrigerant to the first stor-
age tank.

Clause 8. The apparatus of clause 6, wherein the
refrigerant delivery system includes a discharge fit-
ting adapted for attachment to a discharge tank such
that refrigerant within the refrigerant delivery system
may be purged through the discharge fitting to the
discharge tank.

Clause 9. The apparatus of clause 8, wherein when
the gas identifier determines that the first refrigerant
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supplied by the first refrigerant resupply tank is not
the proper refrigerant, the refrigerant in the refriger-
ant delivery is system is purged through to the dis-
charge fitting to the discharge tank.

Clause 10. The apparatus of clause 1, wherein the
refrigerant delivery system of clause 1, wherein re-
frigerant supplied through the first refrigerant hose
is directed to an oil separator through a first refrig-
erant line and directed from the oil separator through
a second refrigerant line towards the first storage
tank; and

wherein refrigerant supplied through the second re-
frigerant hose is directed to the oil separator through
a third refrigerant line and directed from the oil sep-
arator through a fourth refrigerant line towards the
second storage tank.

Clause 11. A method, comprising:

providing a refrigerant supply unit having a re-
frigerant tank housing having afirst storage tank
positioned within the refrigerant tank housing
and a second storage tank positioned within the
refrigerant tank housing, a refrigerant delivery
system positioned within the refrigerant tank
housing, the refrigerantdelivery system adapted
to supply a first refrigerant to the first storage
tank and a second refrigerant to the second stor-
age tank, a tank recess on the housing for re-
ceiving arefrigerant resupply tank therein, a first
refrigerant hose having a first fitting adapted for
connection to a first refrigerant resupply tank, a
second refrigerant hose having a first fitting
adapted for connection to a second refrigerant
resupply tank, wherein the first refrigerant hose
is adapted for connection to the refrigerant de-
livery system, wherein the second refrigerant
hose is adapted for connection to the refrigerant
delivery system, wherein the first refrigerant
hose is further adapted to supply the first refrig-
erant to the refrigerant delivery system from the
first refrigerant resupply tank, and wherein the
second refrigerant hose is further adapted to
supply the second refrigerant to the refrigerant
delivery system from the second refrigerant re-
supply tank;

securing afirstrefrigerantresupply tank contain-
ing the first refrigerant within the tank recess;
attaching the first fitting of the first refrigerant
hose to the first refrigerant resupply tank, and
attaching the second fitting of the first refrigerant
hose to a first fitting on the refrigerant delivery
system, wherein the first refrigerant hose is con-
nected to the refrigerant delivery system and the
refrigerant delivery system is connected to the
first storage tank; and

supplying the first refrigerant from the first refrig-
erant resupply tank through the first refrigerant
hose and the refrigerant delivery system to the
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first storage tank.

Clause 12. The method of clause 11, wherein the
first refrigerant comprises R-134a and the second
refrigerant comprises R-1234yf.

Clause 13. The method of clause 11, wherein the
threads on the first fitting of the first refrigerant hose
are different than the threads on the first fitting of the
second refrigerant hose.

Clause 14. The method of clause 13, wherein the
threads on the first fitting of the first refrigerant hose
are right-handed threads and the threads on the first
fitting of the second refrigerant hose are left-handed
threads.

Clause 15. The method of clause 11,

wherein the refrigerant delivery system includes a
gas identifier,

wherein the method further comprises directing the
firstrefrigerantfrom the first refrigerant resupply tank
through the refrigerant delivery system to the gas
identifier, and

wherein the first refrigerant is identified by the gas
identifier to insure that only the proper refrigerant is
supplied to the first storage tank.

Clause 16. The method of clause 15, wherein when
the gas identifier determines that the first refrigerant
supplied by the first refrigerant resupply tank is the
proper refrigerant, the refrigerant delivery system
delivers the first refrigerant to the first storage tank.
Clause 17. The method of clause 16, wherein the
refrigerant delivery system includes a discharge fit-
ting attached to a discharge tank and further includ-
ing the step of purging refrigerant from within the
refrigerant delivery system through the discharge fit-
ting to the discharge tank.

Clause 18. The method of clause 17, wherein when
the gas identifier determines that the first refrigerant
supplied by the first refrigerant resupply tank is not
the proper refrigerant, the refrigerant in the refriger-
ant delivery system is purged through the discharge
fitting to the discharge tank.

Clause 19. The method of clause 11, further com-
prising:

directing a refrigerant supplied through the first
refrigerant hose to an oil separator through a
first refrigerant line, and

directing the refrigerant from the oil separator
through a second refrigerant line towards the
first storage tank.

Clause 20. The method of clause 11, further com-
prising:

disconnecting the first refrigerant resupply tank
from the first refrigerant hose and removing the
first refrigerant resupply tank from the tank re-
cess;
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securing a second refrigerantresupply tank con-
taining a second refrigerant within the tank re-
cess;

attaching the first fitting of the second refrigerant
hose to the second refrigerant resupply tank,
wherein the second refrigerant hose is connect-
ed to the refrigerant delivery system and the re-
frigerant delivery system is connected to the
second storage tank; and

supplying the second refrigerant from the sec-
ond refrigerant resupply tank through the sec-
ond refrigerant hose and the refrigerant delivery
system to the second storage tank.

Clause 21. The method of clause 20, wherein the
refrigerant delivery system includes a gas identifier;
wherein the method comprises directing the second
refrigerant from the second refrigerant resupply tank
through the refrigerant delivery system to the gas
identifier, and;

wherein the second refrigerant is identified by the
gas identifier toinsure that only the properrefrigerant
is supplied to the second storage tank.

Clause 22. The method of clause 11, further com-
prising:

directing a refrigerant supplied through the second
refrigerant hose to the oil separator through a third
refrigerant line and directing the refrigerant from the
oil separator through a fourth refrigerant line towards
the second storage tank.

Claims

An apparatus, comprising:

a refrigerant tank housing;

a first storage tank positioned within the refrig-
erant tank housing;

a second storage tank positioned within the re-
frigerant tank housing;

a refrigerant delivery system positioned within
the refrigerant tank housing, the refrigerant de-
livery system adapted to supply afirstrefrigerant
to the first storage tank and a second refrigerant
to the second storage tank;

a tank recess on the housing for receiving a re-
frigerant resupply tank therein;
afirstrefrigerant hose having a first fitting adapt-
ed for connection to a first refrigerant resupply
tank;

a second refrigerant hose having a first fitting
adapted for connection to a second refrigerant
resupply tank;

wherein the first refrigerant hose is adapted for
connection to the refrigerant delivery system;
wherein the second refrigerant hose is adapted
for connection to the refrigerant delivery system;
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wherein thefirstrefrigeranthose is furtheradapt-
ed to supply the first refrigerant to the refrigerant
delivery system from the first refrigerant resup-
ply thank; and

wherein the second refrigerant hose is further
adapted to supply the second refrigerant to the
refrigerant delivery system from the second re-
frigerant resupply tank.

The apparatus of claim 1, wherein the first refrigerant
comprises R-134a and the second refrigerant com-
prises R-1234yf.

The apparatus of claim 1 or 2, wherein the threads
on the first fitting of the first refrigerant hose are dif-
ferent than the threads on the first fitting of the sec-
ond refrigerant hose, wherein the threads on the first
fitting of the first refrigerant hose are optionally right-
handed threads and the threads on the first fitting of
the second refrigerant hose are optionally left-hand-
ed threads.

The apparatus of any of the preceding claims, where-
in when a first refrigerant resupply tank containing
the first refrigerant is secured within the tank recess,
the first fitting of the first refrigerant hose is secured
to the firstrefrigerantresupply tank, the second fitting
of the first refrigerant hose is secured to a first fitting
ontherefrigerant delivery system, and the refrigerant
delivery system is connected to the first storage tank,
wherein the refrigerant delivery system optionally in-
cludes a gas identifier wherein when refrigerant is
introduced into the refrigerant delivery system from
the first refrigerant resupply tank, the refrigerant is
identified by the gas identifier to insure that only the
proper refrigerantis supplied to the first storage tank,
wherein when the gas identifier determines that the
first refrigerant supplied by the first refrigerant resup-
ply tank is the proper refrigerant, the refrigerant de-
livery system is optionally adapted to deliver the first
refrigerant to the first storage tank and/.or wherein
the refrigerant delivery system optionally includes a
discharge fitting adapted for attachment to a dis-
charge tank such that refrigerant within the refriger-
ant delivery system may be purged through the dis-
charge fitting to the discharge tank, wherein, option-
ally, when the gas identifier determines that the first
refrigerant supplied by the first refrigerant resupply
tank is not the proper refrigerant, the refrigerant in
the refrigerant delivery is system is purged through
to the discharge fitting to the discharge tank.

The apparatus of any of the preceding claims, where-
in the refrigerant delivery system of claim 1, wherein
refrigerant supplied through the first refrigerant hose
is directed to an oil separator through a first refrig-
erantline and directed from the oil separator through
a second refrigerant line towards the first storage
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tank; and

wherein refrigerant supplied through the second re-
frigerant hose is directed to the oil separator through
a third refrigerant line and directed from the oil sep-
arator through a fourth refrigerant line towards the
second storage tank.

A method, comprising:

providing a refrigerant supply unit having a re-
frigerant tank housing having afirst storage tank
positioned within the refrigerant tank housing
and a second storage tank positioned within the
refrigerant tank housing, a refrigerant delivery
system positioned within the refrigerant tank
housing, the refrigerantdelivery system adapted
to supply a first refrigerant to the first storage
tank and a second refrigerant to the second stor-
age tank, a tank recess on the housing for re-
ceiving arefrigerant resupply tank therein, a first
refrigerant hose having a first fitting adapted for
connection to a first refrigerant resupply tank, a
second refrigerant hose having a first fitting
adapted for connection to a second refrigerant
resupply tank, wherein the first refrigerant hose
is adapted for connection to the refrigerant de-
livery system, wherein the second refrigerant
hose is adapted for connection to the refrigerant
delivery system, wherein the first refrigerant
hose is further adapted to supply the first refrig-
erant to the refrigerant delivery system from the
first refrigerant resupply tank, and wherein the
second refrigerant hose is further adapted to
supply the second refrigerant to the refrigerant
delivery system from the second refrigerant re-
supply tank;

securing afirstrefrigerantresupply tank contain-
ing the first refrigerant within the tank recess;
attaching the first fitting of the first refrigerant
hose to the first refrigerant resupply tank, and
attaching the second fitting of the first refrigerant
hose to a first fitting on the refrigerant delivery
system, wherein the first refrigerant hose is con-
nected to the refrigerant delivery system and the
refrigerant delivery system is connected to the
first storage tank; and

supplying the first refrigerant from the first refrig-
erant resupply tank through the first refrigerant
hose and the refrigerant delivery system to the
first storage tank.

The method of claim 6, wherein the first refrigerant
comprises R-134a and the second refrigerant com-
prises R-1234yf.

The method of claim 6 or 7, wherein the threads on
the first fitting of the firstrefrigerant hose are different
than the threads on the first fitting of the second re-
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frigerant hose and/or wherein the threads on the first
fitting of the first refrigerant hose are right-handed
threads and the threads on the first fitting of the sec-
ond refrigerant hose are left-handed threads.

The method of any of claims claim 6-8,

wherein the refrigerant delivery system includes a
gas identifier,

wherein the method further comprises directing the
firstrefrigerantfrom the first refrigerant resupply tank
through the refrigerant delivery system to the gas
identifier, and wherein the first refrigerant is identified
by the gas identifier to insure that only the proper
refrigerant is supplied to the first storage tank.

The method of claim 9, wherein when the gas iden-
tifier determines that the first refrigerant supplied by
the first refrigerant resupply tank is the proper refrig-
erant, therefrigerantdelivery system delivers the first
refrigerant to the first storage tank.

The method of claim 10, wherein the refrigerant de-
livery system includes a discharge fitting attached to
a discharge tank and further including the step of
purging refrigerant from within the refrigerant deliv-
ery system through the discharge fitting to the dis-
charge tank.

The method of claim 11, wherein when the gas iden-
tifier determines that the first refrigerant supplied by
the first refrigerant resupply tank is not the proper
refrigerant, the refrigerant in the refrigerant delivery
system is purged through the discharge fitting to the
discharge tank.

The method of any of claims 6-12, further compris-
ing:

directing a refrigerant supplied through the first
refrigerant hose to an oil separator through a
first refrigerant line, and

directing the refrigerant from the oil separator
through a second refrigerant line towards the
first storage tank.

The method of any of claims 6-13, further compris-
ing:

disconnecting the first refrigerant resupply tank
from the first refrigerant hose and removing the
first refrigerant resupply tank from the tank re-
cess;

securing a second refrigerant resupply tank con-
taining a second refrigerant within the tank re-
cess;

attaching the firstfitting of the second refrigerant
hose to the second refrigerant resupply tank,
wherein the second refrigerant hose is connect-
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ed to the refrigerant delivery system and the re-
frigerant delivery system is connected to the
second storage tank; and

supplying the second refrigerant from the sec-
ond refrigerant resupply tank through the sec-
ond refrigerant hose and the refrigerant delivery
system to the second storage tank, wherein the
refrigerant delivery system optionally includes a
gas identifier,

wherein when the refrigerant delivery system in-
cludes a gas identifier the method comprises direct-
ing the second refrigerant from the second refriger-
ant resupply tank through the refrigerant delivery
system to the gas identifier, and

wherein the second refrigerant is identified by the
gas identifier toinsure that only the properrefrigerant
is supplied to the second storage tank.

The method of any of claims 6-14, further compris-
ing:

directing a refrigerant supplied through the sec-
ond refrigerant hose to the oil separator through
a third refrigerant line and directing the refriger-
ant from the oil separator through a fourth refrig-
erant line towards the second storage tank.
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