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(57) An apparatus including a first storage tank, a
frame positioned at least partially beneath the first stor-
age tank, a first lever having a first end and a second
end, and the first lever is pivotally mounted to the frame;
and a first scale system positioned beneath the first stor-
age tank, wherein in a first position, the first storage tank
exerts a force against the first scale system, and wherein
in a second position, the second end of the lever exerts
a force on a bottom surface of the first storage tank such
that the first storage tank is positioned above, and out of
contact with, the first scale system, when the first storage
tank is in the second position.
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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) contained within such systems may
need to be supplemented, recycled, or removed on oc-
casion. In order to remove or add the refrigerant, refrig-
erant recovery and delivery units can be used. To meet
certain recovery standards, or to add refrigerant, such
refrigerant recovery and delivery units can measure an
amount of refrigerant that has been removed from or add-
ed to a vehicle.
[0002] Refrigerant recovery and delivery units can be
equipped with a storage tank for storing refrigerant. In
order to determine the amount of refrigerant that has
been removed from or added to the vehicle, the storage
tank and any contents thereof may be weighed to deter-
mine the mass of refrigerant within the storage tank using
a scale system that measures the weight of the storage
tank and its contents. In some cases, the storage tanks
and scale systems can be prone to vibration or movement
during transportation of the refrigerant recovery and de-
livery unit from one location to another. In addition, if the
vehicle transporting the storage tank and scale system
within the refrigerant recovery and delivery system en-
counters a bumpy ride, the storage tank and scale system
can be jostled or experience jolts. These conditions can
lead to damage inflicted on the scale system. For exam-
ple, under these conditions, the storage tank can impact
a load cell within the scale system, thereby damaging
the load cell.
[0003] Accordingly, it would be desirable to provide a
system that helps to prevent damage to the scale system
when the refrigerant recovery and delivery unit is being
transported from one location to another.

SUMMARY

[0004] The present disclosure provides an apparatus
for lifting a storage tank of a refrigerant recovery and
delivery unit above and out of contact with a scale system,
to prevent damage to the scale system from vibration,
movement, jostling, or jolting, that may occur during
transportation of the refrigerant recovery and delivery unit
from one location to another. A hand-operated lever can
be moved from a first, unlocked position where the stor-
age tank is in contact with the scale system, to a second,
locked position where an end of the lever exerts a force
on a bottom of the storage tank to move the storage tank
into the second, locked position where the storage tank
is positioned above, and out of contact with, the scale
system. In this manner, the scale system is not subject
to damage from the storage tank during transportation
of the refrigerant recovery and delivery unit from one lo-
cation to another when the storage tank is in the locked

position out of contact with the scale system. Two storage
tanks may be positioned within the refrigerant recovery
and delivery unit with a first lever extending through a
first side wall and a second lever extending through a
second side wall. The first lever is useful for lifting a first
storage tank into a raised, locked position and for lower-
ing the first storage tank into a lowered, unlocked position
where the storage tank and contents therein may be
weighed. The second lever is useful for lifting a second
storage tank into a raised, locked position and for lower-
ing the second storage tank into a lowered, unlocked
position where the storage tank and contents therein may
be weighed.
[0005] The present disclosure further provides for a
method of lifting a storage tank of a refrigerant recovery
and delivery unit above and out of contact with a scale
system, to prevent damage to the scale system from vi-
bration, movement, jostling, or jolting, that may occur dur-
ing transportation of the refrigerant recovery and delivery
unit from one location to another. The method includes
moving an end of a lever to move the lever from a first
position where the storage tank is in contact with the scale
system, to a second raised position where an end of the
lever exerts a force on a bottom of the storage tank to
move the storage tank into a raised locked position where
the storage tank is positioned above, and out of contact
with, the scale system. In this manner, the method pro-
vides that the scale system is not subject to damage dur-
ing transportation of the refrigerant recovery and delivery
unit from one location to another when the storage tank
has been moved to the second raised position in which
the storage tank is out of contact with the scale system.
[0006] In one aspect, an apparatus is provided having
a first storage tank, a frame positioned at least partially
beneath the first storage tank, a first lever having a first
end and a second end, and the first lever is pivotally
mounted to the frame; and a first scale system positioned
beneath the first storage tank, wherein in a first position,
the first storage tank exerts a force against the first scale
system, and wherein in a second position, the second
end of the lever exerts a force on a bottom surface of the
first storage tank such that the first storage tank is posi-
tioned above, and out of contact with, the first scale sys-
tem, when the first storage tank is in the second position.
[0007] The apparatus may further include having the
first end of the first lever extending through a first side
wall and operable by a user to move the first lever and
first storage tank from the first position to the second
position, and may also further include having the first side
wall include a boundary of an aperture having a notch
and the first end of the first lever is positioned underneath
the notch when the first lever and first storage tank are
in the second position.
[0008] The apparatus may also further include a sec-
ond storage tank, a second lever having a first end and
a second end, and the second lever is pivotally mounted
to the frame, and a second scale system positioned be-
neath the second storage tank, wherein in a third position,
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the second storage tank exerts a force against the second
scale system, and wherein in a fourth position, the second
end of the second lever exerts a force on a bottom surface
of the second storage tank such that the second storage
tank is positioned above, and out of contact with, the
second scale system, when the second storage tank is
in the fourth position.
[0009] Viewed from another aspect, an example em-
bodiment takes the form of a method. The method in-
cludes steps of (i) providing a first storage tank, and a
frame positioned at least partially beneath the first stor-
age tank, and a first lever having a first end and a second
end, and the first lever is pivotally mounted to the frame;
and a first scale system positioned beneath the first stor-
age tank; wherein in a first position, the first storage tank
exerts a force against the first scale system, and in a
second position, the second end of the first lever exerts
a force on a bottom surface of the first storage tank such
that the first storage tank is positioned above, and out of
contact with, the first scale system, when the first storage
tank is in the second position, and (ii) moving the first
storage tank from the first position wherein the first stor-
age tank exerts a force on the first scale system to the
second position where the first storage tank is positioned
above, and out of contact with, the first scale system.
[0010] The method may further provide that the step
of moving the first storage tank from the first position to
the second position comprises moving the first end of the
first lever such that the second end of the first lever exerts
the force against the bottom surface of the first storage
tank; and further includes the step of positioning the first
end of the first lever underneath a notch in a boundary
of an aperture in a first side wall to lock the first end of
the first lever and first storage tank into the locked posi-
tion.
[0011] The method may also further include the steps
of (iii) providing a second storage tank, and a second
lever having a first end and a second end, and the second
lever pivotally mounted to the frame, and a second scale
system positioned beneath the second storage tank,
wherein in a third position, the second storage tank exerts
a force against the second scale system, and in a fourth
position, the second end of the second lever exerts a
force on a bottom surface of the second storage tank
such that the second storage tank is positioned above,
and out of contact with, the second scale system, when
the second storage tank is in the fourth position; and (iv)
moving the second storage tank from the third position
wherein the second storage tank exerts a force on the
second scale system to the fourth position where the sec-
ond storage tank is positioned above, and out of contact
with, the second scale system.
[0012] These as well 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

[0013] Example embodiments are described herein
with reference to the following drawings.

Figure 1 is a partial cut-away perspective view of
refrigerant recovery and delivery unit 50 having a
storage tank positioned on top of a scale system.
Figure 2 is a perspective view of refrigerant recovery
and delivery unit 100, according to an example em-
bodiment.
Figure 3A is a close up perspective view of refrigerant
recovery and delivery unit 100 shown in Figure 2
having a lever 150 movable for moving a storage
tank within unit 100 from an unlocked to a locked
position, with the lever shown in the unlocked posi-
tion, according to an example embodiment.
Figure 3B is a close up perspective view of refrigerant
recovery and delivery unit 100 shown in Figure 3A
having a lever 150 movable for moving a storage
tank within unit 100 from an unlocked to a locked
position, with the lever shown in the locked position,
according to an example embodiment.
Figure 4A is a close up perspective view of refrigerant
recovery and delivery unit 100 having a lever 150’
for moving a storage tank within unit 100 from an
unlocked to a locked position, with the lever shown
in the unlocked position, according to an example
embodiment.
Figure 4B is a close up perspective view of refrigerant
recovery and delivery unit 100 shown in Figure 4A
having a lever 150’ for moving a storage tank within
unit 100 from an unlocked to a locked position, with
the lever shown in the locked position, according to
an example embodiment
Figure 5 is an exploded view of the components of
the refrigerant recovery and delivery unit 100 shown
in Figures 2-4B.
Figure 6 is a perspective, bottom view of refrigerant
recovery and delivery unit 100 shown in Figures 2-5,
with portions removed, according to an example em-
bodiment.
Figure 7 is another perspective, bottom view of re-
frigerant recovery and delivery unit 100 shown in Fig-
ure 6, with portions removed, according to an exam-
ple embodiment.
Figure 8A is a close up perspective, bottom view of
a portion of refrigerant recovery and delivery unit 100
shown in Figure 6, shown with lever 150 in an un-
locked position, according to an example embodi-
ment.
Figure 8B is a another close up perspective, bottom
view of a portion of refrigerant recovery and delivery
unit 100 shown in Figure 8A, shown with lever 150
in an unlocked position, according to an example
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embodiment.
Figure 9 is a cut-away side view of refrigerant recov-
ery and delivery apparatus 100, shown with storage
tanks 160 and 160’, with storage tank 160 shown in
an unlocked position and storage tank 160’ shown
in a locked position, according to an example em-
bodiment.
Figure 10A is a perspective view of tank 160 and
lever 150 shown with tank 160 and lever 150 in an
unlocked position, according to an example embod-
iment.
Figure 10B is a perspective view of tank 160 and
lever 150 shown with tank 160 and lever 150 in a
locked position, according to an example embodi-
ment.
Figure 11 is a perspective view of refrigerant recov-
ery and delivery unit 300 with storage tanks 160 and
160’ shown with lever openings 194 and 194’ posi-
tioned on the same side wall 190, according to an
example embodiment.
Figure 12 is a perspective view of refrigerant recov-
ery and delivery unit 400 shown with storage tanks
160 and 160’ and a single lever opening 194’ posi-
tioned in wall 190 and lever 250 having two branched
portions 250a and 250b adapted to raise tanks 160
and 160’ into a locked position, according to an ex-
ample embodiment.
Figure 13 shows multiple view of lever extension
270, according to an example embodiment.
Figure 14A is a perspective view of lever 350 that
may be moved with tool 370 to raise or lower lever
350.
Figure 14B is a perspective view of lever 350 that
may be moved with tool 370’ to raise or lower lever
350.

DETAILED DESCRIPTION

[0014] 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
a list of at least 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.
[0015] 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-
essor that executes computer-readable program instruc-
tions).
[0016] Figure 1 is a partially cut-away perspective view
showing an apparatus 50, which in some embodiments
may be a refrigerant recovery and delivery unit. In this
embodiment, storage tank 160 is positioned within the
refrigerant recovery and delivery unit. The apparatus 50
can be configured to weigh a storage tank 160 and con-
tents thereof, using a scale system 180, which may be a
load cell, although other types of scales may also be
used.
[0017] In some cases, the storage tank 160 and scale
system 180 can be prone to vibration or movement during
transportation of the refrigerant recovery and delivery unit
from one location to another. In addition, if the vehicle
transporting the storage tank and scale system within the
refrigerant recovery and delivery system encounters a
bumpy ride, the storage tank and scale system can be
jostled or experience jolts. These conditions can lead to
damage inflicted on the scale system. For example, un-
der these conditions, the storage tank can impact a load
cell within the scale system, thereby damaging the load
cell.
[0018] Figure 2 is a perspective view of refrigerant re-
covery and delivery unit 100, according to an example
embodiment. Refrigerant recovery and delivery unit 100
includes a storage tank 160 and a lever 150 extending
through side wall 190.
[0019] Figure 3A is a close up view of a first end 154
of lever 150 extending through side wall 190. In this em-
bodiment, lever 150 includes a first end 154 having an
aperture 152, and is shown with lever 150 in a first, un-
locked position. In the first, unlocked position shown in
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Figure 3A, the storage tank positioned within the refrig-
erant recovery and delivery unit is positioned over a load
cell and exerts a force on the load cell, such that the
contents of the storage tank may be weighed. The lever
150 in this embodiment includes a spring positioned
about a pivot bolt that biases the lever 150 to the left. To
move the handle 150 into a second, locked position, a
user grasps the first end 154 of lever 150, and may place
a thumb within aperture 152 to better grip the first end
154 of lever 150. The first end 154 of lever 150 is then
moved downwardly along sloped wall 196 of aperture
194 in side wall 190. Once the first end 154 of lever 150
extends beneath the sloped wall 196, the first end 154
of lever 150 is moved underneath notch 192 that forms
part of the boundary of aperture 194 in side wall 190. A
spring on a pivot bolt biases the first end 154 of lever 150
toward the left beneath notch 192 of aperture 194 of side
wall 190. Once positioned beneath the notch 192, the
first end 154 of lever 150 is in the second, locked position,
and a second end of the lever 150 has been raised to
exert a force on a bottom surface of the storage tank to
raise the storage tank above, and out of contact with, the
load cell, to prevent damage that may be caused to the
load cell during transportation of the refrigerant recovery
and delivery unit.
[0020] Figure 3B is a close up view of first end 154 of
lever 150 extending through side wall 190, with lever 150
shown in a second, locked position. In the embodiment
of Figure 3B, the first end 154 of lever 150 has been
moved downwardly along sloped wall 196 of aperture
194 of side wall 190 and positioned beneath notch 192
of aperture 194. A spring on a pivot bolt biases the first
end 154 of lever 150 to the left so that it is maintained in
the second, locked position. In the second, locked posi-
tion, with the first end 154 of lever 150 positioned beneath
notch 192, a second end of the lever 150 has been moved
upwardly to exert a force on a bottom surface of the stor-
age tank to raise the storage tank above, and out of con-
tact with, the load cell, to prevent damage that may be
caused to the load cell during transportation of the refrig-
erant recovery and delivery unit. In this manner, during
transportation when the refrigerant recovery and delivery
unit experiences a bumpy ride, vibration, jostling, and/or
jolting, etc., with the storage tank in the second, locked
position, the storage tank is positioned above, and out
of contact with, the scale system, thereby preventing
damage to the scale system during transportation. The
lever 150 remains in the second, locked position until a
user exerts a force greater than the spring force applied
to the lever 150 to move the lever towards the right along
notch 192, until the lever extends to the right of the notch
192 where the lever moves upwardly along sloped wall
196 of aperture 194 and into the first, unlocked position.
[0021] A second lever may extend through a second
side wall of the refrigerant recovery and delivery unit that
may be used to move a second storage tank into a fourth,
locked position where the second storage tank is raised
above, and out of contact with, a second load cell posi-

tioned within the refrigerant recovery and delivery unit.
The second lever is configured to move the second stor-
age tank from a third position (in which the second stor-
age tank exerts a force against the second load cell) to
the fourth position and/or to move from the fourth position
to the third position. Figure 4A is a close up view of a first
end 154’ of lever 150’ extending through side wall 190’
that may be positioned on an opposite side (or adjacent
side) of side wall 190 shown in Figures 3A and 3B. Al-
ternately, the lever 150’ may be positioned in side wall
190, along with lever 150, such that two levers extend
from a single side wall of the refrigerant recovery and
delivery unit (see example embodiment in Figure 11),
which are used to lift two storage tanks 160 and 160’ into
the second and fourth, locked positons, respectively, with
the storage tanks 160 and 160’ positioned above, and
out of contact with, respective load cells positioned within
the refrigerant recovery and delivery unit.
[0022] In the implementations using the first and sec-
ond levers, the first and second positions pertaining to
the first storage tank and the first lever are comparable
to the third and fourth positions pertaining to the second
storage tank and the second lever. In some of those im-
plementations, an amount of travel the first storage tank
moves from the first position to the second positon or
vice versa is equal to an amount of travel the second
storage tank moves from the third position to the fourth
positon or vice versa. In other implementations, an
amount of travel the first storage tank moves from the
first position to the second positon or vice versa is not
equal to an amount of travel the second storage tank
moves from the third position to the fourth positon or vice
versa. These latter implementations can, but need not
necessarily, be used when heights of the first and second
storage tanks are different.
[0023] It will be appreciated that once the refrigerant
recovery and delivery unit has been transported to a des-
tination for use, the lever 150 can be moved rightward
from the second, locked position shown in Figure 3B until
the first end 154 extends beyond the notch 192 and then
moves upwardly along the sloped wall 196 until the lever
150 is in the first, unlocked position as shown in Figure
3A.
[0024] In Figure 4A, lever 150’ includes a first end 154’
having an aperture 152’, and is shown with lever 150’ in
a first, unlocked position. In the first, unlocked position
shown in Figure 4A, the storage tank positioned within
the refrigerant recovery and delivery unit is positioned
over a load cell and exerts a force on the load cell, such
that the contents of the storage tank may be weighed.
The lever 150’ in this embodiment includes a spring po-
sitioned about a pivot bolt that biases the lever 150’ to
the right. To move the handle 150’ into a second, locked
position, a user grasps the first end 154’ of lever 150’,
and may place a thumb within aperture 152’ to better grip
the first end 154’ of lever 150’. The first end 154’ of lever
150’ is then moved downwardly along sloped wall 196’
of aperture 194’ in side wall 190’. Once the first end 154’
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of lever 150’ extends beneath the sloped wall 196’, the
first end 154’ of lever 150 is moved underneath notch
192’ of aperture 194’ in side wall 190’. A spring on a pivot
bolt biases the first end 154’ of lever 150’ toward the right
beneath notch 192’ of aperture 194’ of side wall 190’.
Once positioned beneath the notch 192’, the first end
154’ of lever 150’ is in the second, locked position, and
a second end of the lever 150’ has been raised to exert
a force on a bottom surface of a second storage tank to
raise the second storage tank above, and out of contact
with, a second load cell, to prevent damage that may be
caused to the second load cell during transportation of
the refrigerant recovery and delivery unit.
[0025] Figure 4B is a close up view of first end 154’ of
lever 150’ extending through side wall 190’, with lever
150’ shown in a fourth, locked position. In the embodi-
ment of Figure 4B, the first end 154’ of lever 150’ has
been moved downwardly along sloped wall 196’ of ap-
erture 194’ of side wall 190’ and positioned beneath notch
192’ of aperture 194’. A spring on a pivot bolt biases the
first end 154’ of lever 150’ to the right so that it is main-
tained in the fourth, locked position. In the fourth, locked
position, with the first end 154’ of lever 150’ positioned
beneath notch 192’, a second end of the lever 150’ has
been moved upwardly to exert a force on a bottom sur-
face of the second storage tank to raise the second stor-
age tank above, and out of contact with, the second load
cell, to prevent damage that may be caused to the second
load cell during transportation of the refrigerant recovery
and delivery unit.
[0026] It will also be appreciated, that in some embod-
iments, a single lever may be used to raise two separate
storage tanks (see example embodiment in Figure 12).
For example, a single lever may have a first end that is
manipulated by a user to move the lever from a first,
unlocked position to a second, locked position, where
the second end of the lever branches off from the lever
to extend beneath a first storage tank and a second stor-
age tank. When the lever is moved to the second, locked
position, the second end of the lever exerts a force on
bottom surfaces of both the first and second storage
tanks to raise them into position above, and out of contact
with, respective load cells positioned within a refrigerant
recovery and delivery unit.
[0027] It will further be appreciated that once the re-
frigerant recovery and delivery unit has been transported
to a destination for use, the lever 150’ can be moved
leftward from the second, locked position shown in Figure
4B until the first end 154’ extends beyond the notch 192’
and then moves upwardly along the sloped wall 196’ until
the lever 150’ is in the first, unlocked position as shown
in Figure 4A.
[0028] Figure 5 is an exploded view of the internal com-
ponents of refrigerant recovery and delivery unit 100
shown in Figures 2-4B. The internal components include
storage tank 160 and storage tank 160’. In some embod-
iments, the storage tanks 160 and 160’can be configured
to store refrigerant, such as refrigerant used in air-con-

ditioning systems in vehicles (e.g., industry standard re-
frigerants like dichlorodifluoromethane - R-12, chlorodi-
fluoromethane - R-22, 1,1,1,2-tetrafluoroethane - R-
134a, etc.). The refrigerant stored within the storage
tanks 160 and 160’ can be a liquid, a gas, or a combina-
tion of the two, in various embodiments. In one example
embodiment, the storage tanks 160 and 160’ have a 30
lb. (13.6 kg) rated refrigerant capacity. The storage tanks
160 and 160’, when empty, can have a weight between
15-17 lb. (6.8-7.7 kg) In another example embodiment,
the storage tanks 160 and 160’ have a 50 lb. (22.7 kg)
rated refrigerant capacity and an empty weight between
28-32 lb. (12.7-14.5 kg). Various other storage tank sizes
and capacities are possible (e.g., 24 lb., 10.9 kg, rated
refrigerant capacity storage tank). In other embodiments,
the storage tanks 160 and 160’ may store gas and/or
liquid other than a refrigerant, and storage tanks 160 and
160’ may be of different weights and sizes.
[0029] The refrigerant within the storage tanks 160 and
160’ can be stored during a refrigerant recovery process,
a refrigerant recycling process, or a refrigerant reintro-
duction process, in various embodiments. Further, the
refrigerant recovery process, recycling process, or re-
introduction process can include multiple phases or stag-
es (e.g., one phase that withdraws refrigerant from, or
adds refrigerant to, a vehicle using a compressor and a
second phase that withdraws refrigerant from a vehicle
using a compressor aided by a vacuum pump). In addi-
tion, the storage tanks 160 and 160’ may also store re-
frigerant when not in use with respect to a vehicle.
[0030] A tank plate 200’ is positioned beneath the bot-
tom of the storage tank 160’ and may be secured to the
bottom of the storage tank via clips, set screws, strap(s),
etc. A base plate 210’ is positioned beneath the tank plate
200’. The storage tank 160’, tank plate 200’, and base
plate 210’ are positioned above frame 170 which includes
a frame reinforcement 172. A scale system 180’ in the
form of a load cell is positioned within the frame 170, and
scale spacers are also shown. A tank plate, base plate,
and scale system may be positioned underneath storage
tank 160.
[0031] A lever 150’ is shown that is pivotally mounted
to frame reinforcement 172, the lever 150’ having a first
end 154’ that extends through aperture 194’ of side wall
190’. The lever 150’ includes first end 154’ and a second
end having upwardly extending flanges 156’ and 158’
that extend through slots 172a and 172b of frame rein-
forcement 172, as well as through slots 170a and 17b of
frame 170, and slots 210a’ and 210b’ in base plate 210’.
The upwardly extending flanges 156’ and 158’ on lever
150’ engage a bottom of tank plate 200’ when the first
end 154’ of lever 150’ is moved downwardly, to lift storage
tank 160’ above, and out of contact with, scale system
180’ when the storage tank 160’ is moved to the locked
position. Pivot bolts 157’ and 159’ are used to pivotally
mount lever 150’ with frame enforcement 172. A single
bolt could also be used. A spring 155’ is positioned about
bolt 157’ to bias lever 150’ towards the right into a locked

9 10 



EP 3 473 951 A1

7

5

10

15

20

25

30

35

40

45

50

55

position. A lever constructed the same as lever 150’ may
extend through side wall 190 and be used to raise storage
tank 160 into a locked position, above and out of contact
with, a load cell positioned beneath storage tank 160.
Upwardly extending flanges on the lever extending
through side wall 190 may extend through slots 172c and
172d of frame reinforcement 172, as well as through cor-
responding slots in frame 170 and a base plate positioned
beneath storage tank 160.
[0032] Figure 6 is a perspective underneath view of
refrigerant recovery and delivery unit 100 shown in Fig-
ures 2-5 with portions removed to show the internal com-
ponents. In Figure 6, the storage tank 160 is shown in
the locked position with upwardly extending flanges 156
and 158 of lever 150 exerting an upward force (transmit-
ted through a tank plate not shown) on a bottom surface
of storage tank 160 to position storage tank 160 above,
and out of contact with, scale system 180. The first end
of lever 150 is shown extending through aperture 194 in
side wall 190, and lever 150 pivotally mounted to frame
reinforcement 172 of frame 170 with pivot bolts 157 and
159. Spring 155 positioned about pivot bolt 157 biases
the first end of the lever towards the right in the locked
position. First end 154’ of lever 150’ is shown extending
through aperture 194’ of sidewall 190’, and lever 150’
and upwardly extending flange 156’ are shown with the
lever 150’ in an unlocked position with storage tank 160’
exerting a force on scale system 180’.
[0033] In some embodiments scale systems 180 and
180’ may be a load cell, while in other embodiments the
scale system could be a different type of scale such as
a spring scale. When a load cell is used for scale system
180, the load cell is configured to measure force acting
on the load cell. This force may be output as an electrical
signal, in some embodiments. The electrical signal could
be sent to a processing device or a control system, for
example. Alternatively or additionally, the force could be
output to a display for viewing by a user of the refrigerant
recovery and delivery unit 100. The force measured by
the load cells could correspond to the weight applied to
the respective load cells by the storage tanks 160 and
160’ and contents therein. After accounting for the weight
of an empty storage tank, the force measured by the load
cells can correspond to the amount (weight) of refrigerant
in the storage tanks 160 and 160’, respectively.
[0034] Various types of load cells may be used for scale
systems 180 and 180’. Some example load cells include
strain gauge load cells (e.g., shear beam load cells, dou-
ble-ended shear beam load cells, or compression load
cells), hydraulic load cells, and pneumatic load cells. The
load cell can be a transducer in multiple embodiments,
whereby a voltage or a current output signal indicates a
value of a corresponding force acting on the load cell.
[0035] Figure 7 is another underneath perspective
view of refrigerant recovery and delivery unit 100 shown
in Figure 6. In Figure 7, the storage tank 160’ is shown
in the unlocked position with upwardly extending flanges
156’ and 158’ of lever 150’ not exerting an upward force

on a bottom surface of storage tank 160’ (or tank plate
200’), such that storage tank 160’ is positioned over and
exerts a force on scale system 180’. The first end 154’
with aperture 152’ positioned therein of lever 150’ is
shown extending through aperture 194’ in side wall 190’
and not positioned beneath notch 192’ of aperture 194’
in this unlocked position. Lever 150’ is pivotally mounted
to frame reinforcement 172 of frame 170 with pivot bolts
157’ and 159’, and although not in the locked position,
spring 155’ positioned about pivot bolt 157’ biases lever
150’ towards the right of aperture 194’ of side wall 190’.
First end 154 having aperture 152 of lever 150 is shown
extending through aperture 194 of sidewall 190, and lever
150 is shown positioned in the locked position with stor-
age tank 160 positioned above, and out of contact with,
a load cell positioned beneath frame reinforcement 172.
[0036] Figure 8A is a close up perspective view of re-
frigerant recovery and delivery unit 100 shown in Figure
7, with lever 150’ and storage tank 160’ shown in an un-
locked position. In Figure 8A, the storage tank 160’ is
shown in the unlocked position with upwardly extending
flanges 156’ and 158’ of lever 150’ that extend through
slots 172c and 172d of frame reinforcement 172 of frame
170 not exerting an upward force on a bottom surface of
storage tank 160’ or tank plate 200’, such that storage
tank 160’ exerts a force on scale system 180’. The first
end 154’ having aperture 152’ of lever 150’ is shown ex-
tending through aperture 194’ in side wall 190’ positioned
above notch 192’ and sloped wall 196’, and lever 150’ is
pivotally mounted to frame reinforcement 172 of frame
170 with pivot bolts 157’ and 159’. Spring 155’ positioned
about pivot bolt 157’ biases the first end 154’ of the lever
150’ towards the right side of aperture 194’ of side wall
190’.
[0037] Figure 8B is another close up perspective view
of refrigerant recovery and delivery unit 100 shown in
Figure 8A, with lever 150’ and storage tank 160’ shown
in an unlocked position. In Figure 8B, the storage tank
160’ is shown in the unlocked position with upwardly ex-
tending flanges 156’ and 158’ of lever 150’ that extend
through slots 172c and 172d of frame reinforcement 172
of frame 170 not exerting an upward force on a bottom
surface of storage tank 160’ or tank plate 200’, such that
storage tank 160’ exerts a force on scale system 180’.
The first end 154’ having aperture 152’ of lever 150’ is
shown extending through aperture 194’ in side wall 190’
positioned above notch 192’ and sloped wall 196’, and
lever 150’ is pivotally mounted to frame reinforcement
172 of frame 170 with pivot bolts 157’ and 159’. Spring
155’ positioned about pivot bolt 157’ biases the first end
154’ of the lever 150’ towards the right side of aperture
194’ of side wall 190’.
[0038] Figure 9 is a partial cross-sectional view of re-
frigerant recovery and delivery unit 100 shown in Figures
2-8B. On the left side, storage tank 160’ is shown posi-
tioned above tank plate 200’ and base plate 210’, as well
as frame 170 and scale system 180’. A first end 154’ of
lever 150’ is shown extending through aperture 194’ of
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side wall 190’. Storage tank 160’ and lever 150’ are
shown in a locked, raised position with upwardly extend-
ing flange 158’ of lever 150 exerting an upward force on
tank plate 200’ and in turn a bottom surface of storage
tank 160’ such that storage tank 160’ is raised into posi-
tion above, and out of contact with, base plate 210’ and
scale system 180’. On the right side of Figure 9, storage
tank 160 is shown positioned above tank plate 200 and
base plate 210, as well as frame 170 and scale system
180. A first end 154 of lever 150 is shown extending
through aperture 194 of side wall 190. Storage tank 160
and lever 150 are shown in an unlocked position with
upwardly extending flange 156 not exerting a force
against tank plate 200 or a bottom surface of storage
tank 160, such that storage tank exerts a force against
scale system 180.
[0039] Figure 10A is a perspective view of refrigerant
recovery and delivery unit 100. Storage tank 160 is shown
positioned above tank plate 210, base plate 200, and
frame 170. A first end 154 having aperture 152 of lever
150 is shown extending through aperture 194 of side wall
190. Lever 150 and storage tank 160 are shown in a first,
unlocked position with storage tank exerting a force
against a scale system (not shown) positioned beneath
frame 170.
[0040] Figure 10B is a perspective view of refrigerant
recovery and delivery unit 100 after lever 150 and storage
tank 160 have been moved into a second, locked position
with storage tank 160 raised upwardly into a position
where storage tank 160 is positioned above, and out of
contact with, the load cell positioned beneath frame 170.
The first end 154 of lever 150 extends through aperture
194 in side wall 190. To move the lever 150 and storage
tank to the second raised position, a user grasps first end
154 of lever 150 and may place a thumb or finger within
aperture 152 on first end 154 of lever 150 to provide a
better grip. First end 154 of lever 150 is moved down-
wardly along sloped wall 196 of aperture 194 in side wall
190 and the first end 154 is then moved to the left into
position underneath notch 192 in side wall 190 to lock
the first end 154 of lever 150 into a locked position. At
the same time, the storage tank 160 and tank plate 210
is raised above, and out of contact with, base plate 200,
frame 170, and a scale system (not shown). A spring is
used to bias the first end 154 of lever 150 into the locked
position beneath notch 192 of side wall 190.
[0041] It will be appreciated that in some embodiments
tank plate 200 is not required, and the lever 150 could
exert a force directly on the bottom of storage tank 160,
or a reinforced bottom of storage tank 160, rather than
exert a force on the bottom of storage tank 160 through
tank plate 200. In addition, in some embodiments, the
lever 150 may include additional upwardly extending
flanges, may include only a single flange, or may include
no upwardly extending flanges at all. Furthermore, Figure
13 shows a lever extension 270 that may be used in con-
nection with lever 150 to provide for additional leverage
to move lever 150 into a locked position beneath notch

192 of side wall 190, and to simultaneously raise storage
tank 160 into position above, and out of contact with,
base plate 210 and the load cell. For example, lever ex-
tension 270 may have a hollow opening 274 that may be
inserted over first end 154 of lever 150. The lever exten-
sion 270 may also include a sloped entry 272 to facilitate
entry of the first end 154 of lever 150 into the hollow
opening 274. When the lever extension 270 is pushed
downwardly, a greater moment of force may be applied,
to facilitate moving the lever 150 and storage tank 160
into the raised position with first end 154 of lever 150
moved into position beneath notch 192 in side wall 190.
The lever extension 270 may also be used to move the
lever 150 and the storage tank 160 from the raised po-
sition to the lowered position. The lever extension 270
may be used with first end 154’ as well to move the lever
150’ and the storage tank 160’ from a raised position to
a lowered position, and vice versa.
[0042] Alternately, as shown in Figures 14A and 14B,
an end of the lever may be configured to be manipulated
by a hand-held tool to move an end of the lever from a
raised to a lowered position, and vice versa. In particular,
as shown in Figure 14A, a lever 350 is shown extending
through aperture 194’ in side wall 190’. A tool receptacle
358 is secured to an underside of end 354 of lever 350.
In this example, tool receptacle 358 includes an aperture
359 for receiving an end 371 of tool 370. In this example,
tool 370 is a screwdriver having a handle 372 and end
371 that may be inserted into aperture 359 of tool recep-
tacle 358 of end 354 of lever 350. In operation, a user
holds handle 372 of tool 370 and inserts end 371 of tool
370 into aperture 359 of tool receptacle 358. To move a
second end of lever 350 into a raised position beneath a
storage tank, the user pushes down on handle 372 and
to the left so that end 354 of lever 350 moves downwardly
along sloped wall 196’ of aperture 194’ in side wall 190’
and underneath notch 192’ in aperture 194’ where lever
350 is positioned in a locked positioned with the second
end of lever 350 in a raised position beneath the storage
tank (not shown). Tool receptacle 358 may comprise a
hex-shaped member that may be welded to end 354 of
lever 350. As an example, the hex-shaped member can
comprise a metal hex tube. A central opening of the hex
tube may be threaded or otherwise. As another example,
the hex-shaped member can comprise a six-side cou-
pling nut with an internally-threaded through-hole cen-
trally located about a longitudinal axis of the coupling nut.
Tool receptacle 358 and tool 370 provide a user greater
leverage in moving end 354 of lever 350 into (and out of)
a locked position.
[0043] As shown in Figure 14B, a lever 350 is shown
extending through aperture 194 in side wall 190. A tool
receptacle 358 is secured to an underside of end 354 of
lever 350. In this example, tool receptacle 358 includes
a threaded aperture 360 for receiving a threaded end 373
of tool 370’. In this example, tool 370’ has a handle 372
and a threaded end 373 that may be screwed into thread-
ed aperture 360 of tool receptacle 358 of end 354 of lever
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350. In operation, a user holds handle 372 of tool 370’
and screws threaded end 373 of tool 370’ into threaded
aperture 360 of tool receptacle 358. To move a second
end of lever 350 into a raised position beneath a storage
tank, the user pushes down on handle 372 and to the
right so that end 354 of lever 350 moves downwardly
along sloped wall 196 of aperture 194 in side wall 190
and underneath notch 192 in aperture 194 where lever
350 is positioned in a locked position with the second
end of lever 350 in a raised position beneath the storage
tank (not shown). Tool receptacle 358 may comprise a
hex-shaped member that may be welded to end 354 of
lever 350. Tool receptacle 358 and tool 370’ provide a
user greater leverage in moving end 354 of lever 350 into
(and out of) a locked position.
[0044] Figures 14A and 14B show the tool receptacle
358 on an underside of the lever 350. In alternative em-
bodiments, the tool receptacle 358 can be secured to an
upper side of the lever 350, opposite the underside of
the lever 350. In further alternative embodiments, the tool
receptacle 358 can be secured to a vertical edge of the
lever 350, the vertical edge extending from the underside
of the lever 350 to the upper side of the lever 350. The
vertical edge to which the receptacle 358 is secured can
be a first vertical edge opposite a second vertical edge
that contacts the sloped wall 196’ shown in Figure 14A
or the sloped wall 196 shown in Figure 14B.
[0045] For embodiments in which the tool receptacle
358 comprises a hex-shaped member and in which the
lever 350 comprises a flat surface, a flat surface of the
hex-shaped member can abut the flat surface of the hex-
shaped member. In an alternative arrangement, the tool
receptacle 358 can comprise a square-shaped member
and a flat exterior side of the square-shaped member
can abut a flat surface of the lever 350. The square-
shaped member can, for example, comprise a square
metal tube or one or more square nuts. In yet another
alternative arrangement, the tool receptacle can com-
prise a round-shaped member, such as a round tube.
[0046] An advantage of securing a tool receptacle with
a flat exterior surface to the lever 350 as compared to
securing a tool receptacle without a flat exterior surface
(e.g., a round tube) is that a larger surface area contacts
the lever 350, which may assist in provided a welded
connection, or other connection. Other configurations of
tool receptacle 358 are also possible.
[0047] Furthermore, other means may be used to raise
the storage tank above, and out of contact with, the scale
system. For example, a linear or rotary actuator, rack and
pinion system, or cylinder may be used to exert a force
on the bottom of storage tank 160 to move into a position
above, and out of contact with, the scale system. Alter-
nately, a pulley system may be employed that is secured
to the top of the storage tank 160 to lift the tank above,
and out of contact with, the scale system. Moreover, in
some embodiments a base plate 200 may not be used.
In addition, in the present embodiments a manually op-
erated lever 150 is illustrated. However, in other embod-

iments, a button or switch may be used to automatically
operate electro-mechanical elements such as the linear
or rotary actuators noted above to move the storage tank
160 above, and out of contact with, the scale system.
[0048] Figure 11 depicts a refrigerant recovery and de-
livery unit 300 having storage tanks 160 and 160’. In this
embodiment, aperture 194 and 194’ are positioned on
the same side wall 190. Each of the apertures 194 and
194’ may have a lever extending therethough useful to
move the storage tanks 160 and 160’, respectively, into
a locked, raised position from an unlocked position.
[0049] Figure 12 depicts a refrigerant recovery and de-
livery unit 400 having storage tanks 160 and 160’. In this
embodiment, a single aperture 194 is positioned in side
wall 190. A first end 254 of lever 250 extends through
aperture 194 of side wall 190. A second end of lever 250
branches into two ends 250a and 250b, with end 250a
positioned beneath storage tank 160’ and end 250b po-
sitioned beneath storage tank 160. When first end 254
of lever 250 is moved downwardly, end 250a of lever 250
exerts a force on a bottom surface of storage tank 160’
to raise storage tank 160’ into position above, and out of
contact with, a load cell positioned beneath storage tank
160’, and at the same time end 250b of lever 250 exerts
a force on a bottom surface of storage tank 160 to raise
storage tank 160 into position above, and out of contact
with, a load cell positioned beneath storage tank 160. In
this manner, a single lever may be used to raise both
storage tanks 160 and 160’. It will be appreciated that in
Figures 11 and 12, refrigerant recovery and delivery units
300 and 400 may include aperture 194 having a sloped
wall and notch arrangement shown in refrigerant recov-
ery and delivery unit 100 depicted in Figures 2-10B de-
scribed above.
[0050] As for the internal components of refrigerant re-
covery and delivery unit 100, the tank plates 210 and
210’, base plates 200 and 200’, frame 170, and frame
reinforcement 172, and levers 150 and 150’ may com-
prise galvanized sheet metal, which in some cases may
be 1/8 inch thick or more. Other materials may also be
used.
[0051] The base plate 200 may be secured to frame
170 and/or frame reinforcement 172 with any suitable
fastener such as bolts, and the frame reinforcement 172
of frame 170 may also be secured to frame 170 with any
suitable fastener such as bolts.
[0052] In some embodiments, the storage tanks 160
and 160’ can also be detachable and/or interchangeable
by a user of refrigerant recovery and delivery unit 100.
Further, the storage tanks 160 and 160’ can include a
level indicator that displays to a user of the refrigerant
recovery and delivery unit 100 how much of the storage
tanks 160 and 160’ are filled with fluid (e.g., in case the
load cell of scale system 180 is not functioning properly)
and/or when the storage tanks 160 or 160’ need to be
replaced/changed. Further, the storage tanks 160 and
160’ can include a temperature probe. The temperature
probe could have an analog or digital display that is leg-
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ible by users of the refrigerant recovery and delivery unit
100, in some embodiments. Additionally or alternatively,
the temperature probe could transmit temperature meas-
urements to a control system within the refrigerant re-
covery and delivery unit 100. The temperature within the
storage tanks 160 and 160’ can indicate whether refrig-
erant within the storage tanks 160 or 160’ is in a gaseous
or a liquid state.
[0053] Further, the storage tanks 160 and 160’ can
have nozzle and/or hose attachments configured to at-
tach the storage tanks 160 or 160’ to other components.
For example, the storage tanks 160 and 160’ can be at-
tachable to a vehicle or to other components within a
refrigerant recovery and delivery unit. In some embodi-
ments, the storage tanks 160 and 160’ will have a ma-
nometer attached to measure pressure within the storage
tanks 160 and 160’.
[0054] 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.
[0055] Further, the disclosure comprises examples ac-
cording to the following clauses.

Clause 1: An apparatus, comprising:

a first storage tank;
a frame positioned at least partially beneath the
first storage tank;
a first lever having a first end and a second end,
and the first lever is pivotally mounted to the
frame; and
a first scale system positioned beneath the first
storage tank;
wherein in a first position, the first storage tank
exerts a force against the first scale system, and
wherein in a second position, the second end of
the first lever exerts a force on a bottom surface
of the first storage tank such that the first storage
tank is positioned above, and out of contact with,
the first scale system, when the first storage tank
in the second position.

Clause 2: The apparatus of clause 1, wherein a first
tank plate is positioned beneath the bottom of the
first storage tank, and in the second position, the
second end of the first lever exerts a force against a
bottom surface of the first tank plate to exert the force
on the bottom surface of the first storage tank.
Clause 3: The apparatus of clause 1, wherein the
frame comprises a frame reinforcement, and the first
lever is pivotally mounted to the frame reinforcement.
Clause 4: The apparatus of clause 1, wherein a first

base plate is positioned above the frame.
Clause 5: The apparatus of clause 1, wherein the
second end of the first lever includes a pair of up-
wardly extending flanges adapted to exert a force
against the bottom surface of the first storage tank
when the first storage tank is in the second position.
Clause 6: The apparatus of clause 5, wherein ex-
posed ends of the pair of upwardly extending flanges
of the first lever extend through slots in the frame
when the first storage tank is in the second position.
Clause 7: The apparatus of clause 6, wherein the
exposed ends of the pair of upwardly extending
flanges extend through a frame reinforcement that
is part of the frame when the first storage tank is in
the second position.
Clause 8: The apparatus of clause 1, wherein the
first end of the first lever extends through an aperture
in a first side wall and the first end of the first lever
is operable by a user to move the first lever and first
storage tank from the first position to the second po-
sition.
Clause 9: The apparatus of clause 8, wherein a
boundary of the aperture in the first side wall includes
a notch and the first end of the first lever is positioned
underneath the notch when the first lever and first
storage tank are in the second position.
Clause 10: The apparatus of clause 8, wherein the
first end of the first lever includes an aperture that is
useful for a user to grip when moving the first lever
and first storage tank from the first position to the
second position and when moving the first lever and
the first storage tank from the second position to the
first position.
Clause 11: The apparatus of clause 9, wherein the
boundary of the aperture includes a downwardly ex-
tending sloped surface.
Clause 12: The apparatus of clause 8, wherein the
first lever is biased towards the second position by
a spring.
Clause 13: The apparatus of clause 8, wherein the
first end of the first lever is adapted for engagement
with a lever extension that provides for additional
force to be exerted against the first end of the first
lever.
Clause 14: The apparatus of clause 8, wherein a tool
receptacle is secured to the first end of the first lever,
and the tool receptacle includes an aperture for re-
ceiving an end of a tool.
Clause 15: The apparatus of clause 14, wherein the
aperture is threaded and adapted to receive a
threaded end of a tool.
Clause 16: The apparatus of clause 1, further com-
prising:

a second storage tank;
a second lever having a first end and a second
end, and the second lever is pivotally mounted
to the frame; and
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a second scale system positioned beneath the
second storage tank;
wherein in a third position, the second storage
tank exerts a force against the second scale sys-
tem, and
wherein in a fourth position, the second end of
the second lever exerts a force on a bottom sur-
face of the second storage tank such that the
second storage tank is positioned above, and
out of contact with, the second scale system,
when the second storage tank is in the fourth
position.

Clause 17: The apparatus of clause 16, wherein a
second tank plate is positioned beneath the bottom
of the second storage tank, and in the fourth position,
the second end of the second lever exerts a force
against a bottom surface of the second tank plate to
exert the force on the bottom surface of the second
storage tank.
Clause 18: The apparatus of clause 16, wherein the
second lever is pivotally mounted to the frame rein-
forcement.
Clause 19: The apparatus of clause 16, wherein a
second base plate is positioned above the frame.
Clause 20: The apparatus of clause 16, wherein the
second end of the second lever includes a pair of
upwardly extending flanges adapted to exert a force
against the bottom surface of the second storage
tank when the second storage tank is in the fourth
position.
Clause 21: The apparatus of clause 16, wherein the
first end of the second lever extends through an ap-
erture in a second side wall and is operable by a user
to move the second lever and second storage tank
from the third position to the fourth position.
Clause 22: The apparatus of clause 21, wherein a
boundary of the aperture in the second side wall in-
cludes a notch and the first end of the second lever
is positioned underneath the notch when the second
lever and second storage tank are in the fourth po-
sition.
Clause 23: The apparatus of clause 16, wherein the
second lever is biased towards the fourth position
by a spring.
Clause 24: The apparatus of clause 1, further com-
prising:

a second storage tank; and
a second scale system positioned beneath the
second storage tank;
wherein in the first position, the second storage
tank exerts a force against the second scale sys-
tem, and
wherein in the second position, a portion of the
second end of the first lever exerts a force on a
bottom surface of the second storage tank such
that the second storage tank is positioned

above, and out of contact with, the second scale
system, when the second storage tank is in the
second position.

Clause 25: A method, comprising:

providing a first storage tank, and a frame posi-
tioned at least partially beneath the first storage
tank; and a first lever having a first end and a
second end, and the first lever is pivotally mount-
ed to the frame, and a first scale system posi-
tioned beneath the first storage tank, wherein in
a first position, the first storage tank exerts a
force against the first scale system, and in a sec-
ond position, the second end of the first lever
exerts a force on a bottom surface of the first
storage tank such that the first storage tank is
positioned above, and out of contact with, the
first scale system, when the first storage tank is
in the second position; and
moving the first storage tank from the first posi-
tion wherein the first storage tank exerts a force
on the first scale system to the second position
where the first storage tank is positioned above,
and out of contact with, the first scale system.

Clause 26: The method of clause 25, wherein the
step of moving the first storage tank from the first
position to the second position comprises moving
the first end of the first lever such that the second
end of the first lever exerts the force against the bot-
tom surface of the first storage tank; and further in-
cludes the step of positioning the first end of the first
lever underneath a notch in a boundary of an aper-
ture in a first side wall to lock the first end of the first
lever and first storage tank into the second position.
Clause 27: The method of clause 25, further includes
the steps of providing a second storage tank, and a
second lever having a first end and a second end,
and the second lever pivotally mounted to the frame;
and a second scale system positioned beneath the
second storage tank; wherein in a third position, the
second storage tank exerts a force against the sec-
ond scale system, and in a fourth position, the sec-
ond end of the second lever exerts a force on a bot-
tom surface of the second storage tank such that the
second storage tank is positioned above, and out of
contact with, the second scale system, when the sec-
ond storage tank is in the fourth position; and
moving the second storage tank from the third posi-
tion wherein the second storage tank exerts a force
on the second scale system to the fourth position
where the second storage tank is positioned above,
and out of contact with, the second scale system.
Clause 28: The method of clause 27, wherein the
step of moving the second storage tank from the third
position to the fourth position comprises moving the
first end of the second lever such that the second
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end of the second lever exerts a force against the
bottom surface of the second storage tank; and fur-
ther includes the step of positioning the first end of
the second lever underneath a notch in a boundary
of an aperture in a second side wall to lock the first
end of the second lever and second storage tank
into the fourth position.
Clause 29: The method of clause 25, further includ-
ing the step of moving the first end of the first lever
upwardly to move the first lever and first storage tank
from the second position to the first position.
Clause 30: The method of clause 25, wherein prior
to the step of moving the storage tank, an end of a
tool is inserted into an aperture positioned in a tool
receptacle secured to the first end of the first lever,
and the step of moving the storage tank includes
moving a handle of the tool.
Clause 31: The method of clause 25, wherein prior
to the step of moving the storage tank, a threaded
end of a tool is screwed into a threaded aperture
positioned in a tool receptacle secured to the first
end of the first lever, and the step of moving the stor-
age tank includes moving a handle of the tool.

Claims

1. An apparatus, comprising:

a first storage tank;
a frame positioned at least partially beneath the
first storage tank;
a first lever having a first end and a second end,
and the first lever is pivotally mounted to the
frame; and
a first scale system positioned beneath the first
storage tank;
wherein in a first position, the first storage tank
exerts a force against the first scale system, and
wherein in a second position, the second end of
the first lever exerts a force on a bottom surface
of the first storage tank such that the first storage
tank is positioned above, and out of contact with,
the first scale system, when the first storage tank
in the second position.

2. The apparatus of claim 1, wherein a first tank plate
is positioned beneath the bottom surface of the first
storage tank, and in the second position, the second
end of the first lever exerts a force against a bottom
surface of the first tank plate to exert the force on
the bottom surface of the first storage tank and/or
wherein the frame comprises a frame reinforcement,
and the first lever is pivotally mounted to the frame
reinforcement and/or wherein a first base plate is
positioned above the frame.

3. The apparatus of any of the preceding claims, where-

in the second end of the first lever includes a pair of
upwardly extending flanges adapted to exert a force
against the bottom surface of the first storage tank
when the first storage tank is in the second position,
wherein exposed ends of the pair of upwardly ex-
tending flanges of the first lever optionally extend
through slots in the frame when the first storage tank
is in the second position, wherein the exposed ends
of the pair of upwardly extending flanges optionally
extend through a frame reinforcement that is part of
the frame when the first storage tank is in the second
position.

4. The apparatus of any of the preceding claims, where-
in the first end of the first lever extends through an
aperture in a first side wall and the first end of the
first lever is operable by a user to move the first lever
and first storage tank from the first position to the
second position.

5. The apparatus of claim 4, wherein a boundary of the
aperture in the first side wall includes a notch and
the first end of the first lever is positioned underneath
the notch when the first lever and first storage tank
are in the second position, and/or wherein the first
end of the first lever includes an aperture that is use-
ful for a user to grip when moving the first lever and
first storage tank from the first position to the second
position and when moving the first lever and the first
storage tank from the second position to the first po-
sition, the boundary of the aperture optionally includ-
ing a downwardly extending sloped surface, and/or
wherein the first lever is biased towards the second
position by a spring and/or wherein the first end of
the first lever is adapted for engagement with a lever
extension that provides for additional force to be ex-
erted against the first end of the first lever and/or
wherein a tool receptacle is secured to the first end
of the first lever, and the tool receptacle includes an
aperture for receiving an end of a tool, wherein the
aperture may be threaded and may be adapted to
receive a threaded end of a tool.

6. The apparatus of any of the preceding claims, further
comprising:

a second storage tank;
a second lever having a first end and a second
end, and the second lever is pivotally mounted
to the frame; and
a second scale system positioned beneath the
second storage tank;
wherein in a third position, the second storage
tank exerts a force against the second scale sys-
tem, and
wherein in a fourth position, the second end of
the second lever exerts a force on a bottom sur-
face of the second storage tank such that the
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second storage tank is positioned above, and
out of contact with, the second scale system,
when the second storage tank is in the fourth
position.

7. The apparatus of claim 6, wherein a second tank
plate is positioned beneath the bottom surface of the
second storage tank, and in the fourth position, the
second end of the second lever exerts a force against
a bottom surface of the second tank plate to exert
the force on the bottom surface of the second storage
tank; and/or wherein the second lever is pivotally
mounted to the frame reinforcement and/or wherein
a second base plate is positioned above the frame
and/or wherein the second end of the second lever
includes a pair of upwardly extending flanges adapt-
ed to exert a force against the bottom surface of the
second storage tank when the second storage tank
is in the fourth position; and/or wherein the first end
of the second lever extends through an aperture in
a second side wall and is operable by a user to move
the second lever and second storage tank from the
third position to the fourth position, wherein a bound-
ary of the aperture in the second side wall optionally
includes a notch and the first end of the second lever
is optionally positioned underneath the notch when
the second lever and second storage tank are in the
fourth position.

8. The apparatus of any of claims 6-7, wherein the sec-
ond lever is biased towards the fourth position by a
spring.

9. The apparatus of any of the claims 1-5, further com-
prising:

a second storage tank; and
a second scale system positioned beneath the
second storage tank;
wherein in the first position, the second storage
tank exerts a force against the second scale sys-
tem, and
wherein in the second position, a portion of the
second end of the first lever exerts a force on a
bottom surface of the second storage tank such
that the second storage tank is positioned
above, and out of contact with, the second scale
system, when the second storage tank is in the
second position.

10. A method, comprising:

providing a first storage tank, and a frame posi-
tioned at least partially beneath the first storage
tank; and a first lever having a first end and a
second end, and the first lever is pivotally mount-
ed to the frame, and a first scale system posi-
tioned beneath the first storage tank, wherein in

a first position, the first storage tank exerts a
force against the first scale system, and in a sec-
ond position, the second end of the first lever
exerts a force on a bottom surface of the first
storage tank such that the first storage tank is
positioned above, and out of contact with, the
first scale system, when the first storage tank is
in the second position; and
moving the first storage tank from the first posi-
tion wherein the first storage tank exerts a force
on the first scale system to the second position
where the first storage tank is positioned above,
and out of contact with, the first scale system.

11. The method of claim 10, wherein the step of moving
the first storage tank from the first position to the
second position comprises moving the first end of
the first lever such that the second end of the first
lever exerts the force against the bottom surface of
the first storage tank; and further includes the step
of positioning the first end of the first lever under-
neath a notch in a boundary of an aperture in a first
side wall to lock the first end of the first lever and first
storage tank into the second position.

12. The method of claim 10 or 11, further including the
steps of providing a second storage tank, and a sec-
ond lever having a first end and a second end, and
the second lever pivotally mounted to the frame; and
a second scale system positioned beneath the sec-
ond storage tank; wherein in a third position, the sec-
ond storage tank exerts a force against the second
scale system, and in a fourth position, the second
end of the second lever exerts a force on a bottom
surface of the second storage tank such that the sec-
ond storage tank is positioned above, and out of con-
tact with, the second scale system, when the second
storage tank is in the fourth position; and
moving the second storage tank from the third posi-
tion wherein the second storage tank exerts a force
on the second scale system to the fourth position
where the second storage tank is positioned above,
and out of contact with, the second scale system,
wherein the step of moving the second storage tank
from the third position to the fourth position optionally
comprises moving the first end of the second lever
such that the second end of the second lever exerts
a force against the bottom surface of the second stor-
age tank; and further optionally includes the step of
positioning the first end of the second lever under-
neath a notch in a boundary of an aperture in a sec-
ond side wall to lock the first end of the second lever
and second storage tank into the fourth position.

13. The method of any of claims 10-12, further including
the step of moving the first end of the first lever up-
wardly to move the first lever and first storage tank
from the second position to the first position.
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14. The method of any of claims 10-13, wherein prior to
the step of moving the storage tank, an end of a tool
is inserted into an aperture positioned in a tool re-
ceptacle secured to the first end of the first lever, and
the step of moving the storage tank includes moving
a handle of the tool.

15. The method of any of claims 10-14, wherein prior to
the step of moving the storage tank, a threaded end
of a tool is screwed into a threaded aperture posi-
tioned in a tool receptacle secured to the first end of
the first lever, and the step of moving the storage
tank includes moving a handle of the tool.
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