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DEWAR TIPPER

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to and the benefit of United States Patent
Application No. 16/657,292 entitled “DEWAR TIPPER” filed on October 18, 2019, the

entirety of which is hereby incorporated by reference herein.

BACKGROUND
Field
[0002] This specification relates to a system, device or apparatus for transporting, storing,
emptying and recharging a storage device for use in cryogenic shipping.
Description of the Related Art
[0003] Shipping biological samples, specimens, or other materials at times must be done a
very cold or cryogenic temperatures to ensure that the shipping material does not spoil or
degrade. Oftentimes, insulated devices known as “dewars” are used and loaded with a coolant
(such as liquid nitrogen) and then the materials in kept cold in the dewar. However, the coolant
will eventually warm up to room temperature and must be removed from the dewar in order
for the dewar to be used again.
[0004] Lab or transportation technicians, shippers or other professionals must empty all
liquids or gases, such as liquid nitrogen, in a dry vapor shipper, such as a dewar, prior to
shipment to meet regulatory requirements. No cryogenic liquids or gases may remain in the
dry vapor shipper or be allowed to leak from the shipper during transportation or shipment.
After the dry vapor shipper is filled or charged with liquid nitrogen for a twenty-four hour
period, the liquid nitrogen will permeate the dry vapor shipper’s absorbent liner, which keeps
the shipper cold for a period of time.
[0005] Currently, prior to shipment, the lab or transportation technicians, shippers or other
professionals must physically lift and pour the liquid nitrogen out of the shipper. This may
require two individuals to lift the shipper and hold the shipper in an angled or inverted position
while the liquid or gas contents are emptied. The shipper may weigh upwards of 120 pounds
and may need to be held in the pouring position for as long as one to two minutes. This is both

difficult and potentially dangerous.
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[0006] Accordingly, there is a need for a system, device or apparatus to reduce the amount
of manpower required to pour the liquid or gas and capture the liquid or gas for reuse in

charging and/or filling another shipper.

SUMMARY

[0007] In general, one aspect of the subject matter described in this specification is
embodied in a dewar tipping system. The dewar tipping system lifts, tips, pours, angles or
otherwise moves a dewar or other storage container to pour, discharge or otherwise let any
liquid or gas flow from the dewar into a catch basin or another dewar.

[0008] The dewar tipping system includes a first dewar. The first dewar is configured to
store a liquid or gas. The dewar tipping system include a dewar tipper. The dewar tipper
includes a cradle. The cradle is configured to capture the first dewar. The dewar tipper includes
a counter balance assembly. The counter balance assembly is configured to tip or angle the
cradle to pour a liquid or gas out of the first dewar. The dewar tipper includes a handle. The
handle is coupled to the counter balance assembly. The handle is configured to activate the
counter balance assembly when in an engaged position. The dewar tipping system includes
one of a second dewar or a catch basin. The one of the second dewar or the catch basin receives
the liquid or gas when the first dewar is angled or inverted.

[0009] These and other embodiments may optionally include one or more of the following
features. The dewar tipper may include a sliding device. The sliding device may be configured
to pull the one of the second dewar or the catch basin under a centerline of the first dewar when
the first dewar is angled or inverted. The dewar tipper may include a lid receptacle. The lid
receptacle may be coupled to the cradle and may be configured to hold a lid of the first dewar
when the cradle is tipped or angled to pour the liquid or gas out of the first dewar. The dewar
tipper may include a retention band. The retention band may have a locking latch and may be
coupled to the cradle. The retention band with the lock latch may be configured to hold the
first dewar in the cradle when the cradle with the first dewar is angled or inverted. The dewar
tipper may include a base coupled to the cradle and the one of the second dewar or the catch
basin. The dewar tipper may include multiple wheels. The multiple wheels may be coupled
to the base and may be configured to allow movement of the base, the cradle and the at least
one of the second dewar or the catch basin. The dewar tipping system include a dewar roller.
The dewar roller may be configured to move the first dewar when the first dewar is placed on

the dewar roller.
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[0010] In another aspect, the subject matter is embodied in a dewar tipper. The dewar
tipper includes a cradle configured to capture the first dewar. The dewar tipper includes a
counter balance assembly. The counter balance assembly is configured to tip or angle the
cradle to pour a liquid or gas out of the first dewar. The dewar tipper includes a handle. The
handle is coupled to the counter balance assembly and configured to activate the counter
balance assembly when in an engaged position. The dewar tipper includes a second dewar or
a catch basin to receive the liquid or gas when the first dewar is angled or inverted.
[0011] In another aspect, the subject matter is embodied in a dewar tipper. The dewar
tipper includes a cradle configured to capture a first dewar. The dewar tipper includes a counter
balance assembly configured to tip or angle the cradle to pour a liquid or gas out of the first
dewar. The dewar tipper includes a handle coupled to the counter balance assembly. The
handle is configured to activate the counter balance assembly when in an engaged position.
The dewar tipper includes a catch basin to receive the liquid or gas when the first dewar is
angled or inverted.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] Other systems, methods, features, and advantages of the present invention will be
apparent to one skilled in the art upon examination of the following figures and detailed
description. Component parts shown in the drawings are not necessarily to scale and may be
exaggerated to better illustrate the important features of the present invention.
[0013] FIG. 1 shows an example dewar tipping system using a catch basin as a receptacle
according to an aspect of the invention.
[0014] FIG. 2 shows an example dewar tipping system using another dewar as a receptacle
according to an aspect of the invention.
[0015] FIG. 3 shows a front perspective view of the dewar tipper of the dewar tipping
system of FIGS. 1-2 according to an aspect of the invention.
[0016] FIG. 4 shows arear perspective view of the dewar tipper of the dewar tipping system
of FIGS. 1-2 according to an aspect of the invention.
[0017] FIG. 5 shows a close-up view of the retention band and locking latch of the dewar
tipper of the dewar tipping system of FIGS. 1-2 according to an aspect of the invention.
[0018] FIG. 6 shows the dewar tipping system of FIG. 1 pouring the liquid or gas from the
dewar into the catch basin according to an aspect of the invention.
[0019] FIG. 7 shows the dewar tipping system of FIG. 2 pouring the liquid or gas from the

dewar into the other dewar according to an aspect of the invention.
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[0020] FIG. 8A shows a perspective view of the dewar tipping system of FIGS. 1-2 from
the catch-basin or other dewar side including one or more components of the dewar tipper
according to an aspect of the invention.

[0021] FIG. 8B shows a perspective view of the dewar tipping system of FIGS. 1-2 from
the cradle side including the motions of the one or more components of the dewar tipper

according to an aspect of the invention.

DETAILED DESCRIPTION

[0022] Disclosed herein are systems, apparatuses and devices for transporting and storing
aliquid or gas, such as liquid nitrogen. The system, apparatus or device may be a dewar tipping
system that captures a dewar in a cradle and tip, angles, inverts or otherwise moves the dewar
into an angled or inverted position to pour liquid nitrogen out of the dewar into a catch basin
or other dewar. Particular embodiments of the subject matter described in this specification
may be implemented to realize one or more of the following advantages.

[0023] Typically, pouring the liquid or gas out of the dewar requires two individuals to lift
the dewar and pour the contents of the dewar into a catch basin or other dewar. The dewar
tipping system, however, allows the operation of pouring or emptying the liquid or gas into
another dewar or the catch basin to be performed by a single individual. The dewar tipping
system may have a dewar tipper that is made from a polymeric material, metal or other material
so that the dewar tipper can withstand cryogenic temperatures. The dewar tipper captures a
dewar in a cradle and holds the dewar in place with a retention band and a locking latch. An
individual may depress or otherwise move a handle into an engaged position, which causes a
counter balance assembly to lift, tip, move, angle or otherwise invert the cradle with the dewar
pour the contents of the dewar out into the catch basin or other dewar. The retention band and
locking latch hold the dewar in place. This allows a single individual to tip the dewar and pour
out the liquid or gas into the catch basin. Moreover, the individual does not need to physically
lift the dewar, and thus, the dewar tipping system minimizes any danger to and the amount of
effort of the individual involved in lifting a dewar, which may weigh upwards of 120 1bs.
[0024] Other benefits and advantages of the dewar tipper include having a handle latch that
holds the handle in the engaged position. Additionally, the dewar tipper may have a sliding
device or mechanism that pulls or moves the catch basin or the receiving dewar underneath the
inverted or angled dewar so that that the liquid or gas that is pouring out of the dewar flows

into the catch basin or the receiving dewar. And, as the dewar is tipped, the liquid or gas that
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is poured out does not spill. Additional benefits and advantages include having a dewar roller
for the dewar and/or a wheel-base for the dewar tipper, which allows the dewar and/or the
dewar tipper to be easily transported or moved.

[0025] FIG. 1 shows a dewar tipping system 100 using a catch basin 106 as a receptacle.
FIG. 2 shows the dewar tipping system 100 using another dewar 202 as a receptacle. The
dewar tipping system 100 includes a dewar tipper 102, a dewar 104 and another receptacle,
such as one of a catch basin 106 or another dewar 202. The dewar tipping system 100 may
include a dewar roller 122.

[0026] The dewar tipper 102 receives the dewar 104 and tips, angles, inverts or otherwise
moves the dewar 104 such that liquid or gas flows or empties out into at least one of a catch
basin 106 or other dewar 202. A dewar 104 may be a double-walled flask or container that
may be stored or transported at cryogenic temperatures. The dewar 104 may store a liquid or
gas, such as liquid nitrogen. The dewar 104 may have a vapor plug or lid 116. The lid 116
may be inserted into the dewar 104 but allow the liquid or gas to escape so that pressure does
not build up within the dewar 104. The dewar 104 may have a dewar handle 120. An individual
may use the dewar handle 120 to lift or otherwise move the dewar 104.

[0027] The dewar tipper 102 may receive different dewars of different sizes and/or shapes.
Some dewars, for example, may weigh up to approximately 120 pounds. The dewar tipper 102
may pour the dewar 104 into a catch basin 106, other dewar 202 or other receptacle that is
positioned opposite the dewar 104 so that when the dewar 104 is inverted, angled or otherwise
moved to pour out the liquid or gas, the liquid or gas flows, discharges or otherwise empties
into the catch basin 106, the other dewar 202 or other receptacle.

[0028] The catch basin 106, the other dewar 202 or other receptacle may have a cavity that
is formed from multiple walls and that receives the liquid or gas that flows or pours out of the
dewar 104. The catch basin 106 or the other dewar 202 may be included as part of the dewar
tipper 102 or be a separate component within the dewar tipping system 100. The dewar tipper
102 may receive the dewar 104 on one side 108 of the dewar tipper 102 and receive the catch
basin 106 or other dewar 202 on another side 110 of the dewar tipper 102. The other side 110
may be opposite the one side 108 and be separated by a wall 118.

[0029] Moreover, the catch basin 106 or other dewar 202 may be of any shape and/or size.
The catch basin 106 may be rectangular or square-shaped, as shown in FIG. 1 for example.
Four walls around a cavity of the rectangular shaped form the catch basin 106. The catch basin

106 or other dewar 202 may be insulated or made from material that maintains the cryogenic
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temperatures of the liquid or gas poured into the catch basin 106 or the other dewar 202. This
allows for the liquid or gas to be reused in cooling another dewar to cryogenic temperatures.
Further, in yet other embodiments, catch basic 106 can be connected to a drain or other system
to remove the used liquid or gas.

[0030] In some implementations the catch basin 106, the other dewar 202 or other
receptacle may be placed on a sled 204 or other sliding device, as shown in FIGS. 2 and 4 for
example. The sled 204 may be coupled to the dewar tipper 102 or be part of the dewar tipper
102 via a spring 402, rail or other sliding device that moves, pulls or otherwise retracts the sled
204 or other sliding device when the counter balance assembly 304 tips, angles or moves the
cradle 302. The spring 402 may pull or otherwise move the sled toward the wall in the direction
404 when the counter balance assembly 304 tips, angles or moves the cradle 302 to align the
catch basin 106 or the other dewar 202 with the dewar 104 when the dewar 104 is inverted so
that the liquid or gas that is poured out does not spill.

[0031] The dewar tipping system 100 may have a dewar roller 112. The dewar 104 may
rest or be positioned on the dewar roller 112. The dewar roller 112 may have one or more
wheels 114. When the dewar 104 is placed or positioned on the dewar roller 112, the dewar
roller 112 may allow for the dewar 104 to be pushed, pulled, moved or otherwise transported
on the dewar roller 112. The dewar roller 112 may be coupled to the dewar 104 and may
remain coupled with the dewar 104 even when the dewar 104 is received by the cradle 302 and
inverted, angled or otherwise moved to pour or empty the liquid or gas inside the dewar 104,
This reduces the amount of effort needed by an individual to move the dewar 104 from one
location or position to another location or position. Moreover, an individual does not need to
lift the dewar 104.

[0032] Referring to FIG. 3, which shows a perspective view of the dewar tipper 102, the
dewar tipper 102 includes a cradle 302, a counter balance assembly 304, a handle 306, a dewar
tipper base 320 and multiple wheels 326. The dewar tipper 102 may include a retention band
308 with a locking latch 310, a lid receptacle 312, a counter balance latch 314 and/or a dewar
handle holder 322.

[0033] The dewar tipper 102 may have two sides 108, 110 with a wall 118 in-between. On
one side 108 of the wall 118, the dewar tipper 102 has the cradle 302, and on the other side 110
of the wall 118, the dewar tipper 102 receives a receptacle, such as a catch basin 106 or other
dewar 202.
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[0034] The dewar tipper 102 includes a cradle 302 or other receptacle that has a cavity that
receives the dewar 104 or other storage container that stores the liquid or gas. The cradle 302
may be modular so that different cradles may be interconnected with a side of the dewar tipper
102 to accommodate different sizes and/or shapes of dewars 104 or other storage containers.
The cradle 302 may have a cradle base 318 and one or more rings 316a-b and coupled to the
wall 118. The cradle base 318 may receive or slip under a top portion of a dewar roller 112
when the dewar roller 112 is slid or moved to align with the one or more rings 316a-b. The
cradle base 318 provides a foundation for the dewar roller 112. The one or more rings 316a-b
may be partial rings each formed as a semicircle. The one or more rings 316a-b are positioned
or stacked vertically or perpendicular to the cradle base 318 to provide support. Moreover, the
number of the one or more rings 316a-b that are stacked equidistant vertically or perpendicular
to the cradle base 318 may depend on or be based on the height of the dewar 104 that the dewar
tipper 102 is configured to receive. The one or more rings 316a-b may be partial rings that
receive and support the dewar 104 and form a partial cavity to receive the dewar 104 that is
rolled into the cradle 302.

[0035] In some implementations, the cradle 302 may be adjustable. The cradle may be
adjusted to different shapes and/or sizes to fit and receive different dewars 104 or storage
containers. For example, the diameter of the rings that form the cradle 302 may be adjusted to
fit dewars 104 that have different diameters, for example. Moreover, the height of the cradle
302 may be adjusted or reconfigured by adding additional rings to receive the dewar 104. By
adding or removing additional rings, the height of the adjustable cradle 302 may increase or
decrease to accommodate a dewar 104 with a greater height or a lesser height, respectively.
[0036] The dewar tipper 102 may include a retention band 308 with a locking latch 310 or
other retainer to hold the dewar 104 within the cradle 302. The retention band 308 with the
locking latch 310 may be coupled to the cradle 302. For example, the retention band 308 may
be placed around the diameter of the dewar 104 and latched using the locking latch 310. FIG.
5 shows a close-up perspective view of the retention band 308 and the locking latch 310. When
the dewar 104 is inserted into the cradle 302 and the cradle 302 receives the dewar 104, the
retention band 308 may be placed around the dewar 104 within the cradle 302, and when the
locking latch 310 is locked or engaged, the retention band 308 and the locked locking latch 310
hold the dewar 104 within the cradle 302 even when the cradle 302 is angled or inverted. The
retention band 308 may be made of metal or a temperature sensitive material that may

withstand cryogenic temperatures. The retention band 308 may be placed or wrapped around
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the dewar 104 and the locking latch 310 may then be locked or engaged to hold the dewar 104
in place within the cradle 302.

[0037] In proximity to the cradle 302, the dewar tipper 102 may have a dewar handle holder
322. The dewar handle holder 322 may be a crevice that receives the dewar handle 120, an
obstruction that prevents the dewar handle 120 from moving and/or a latch or fastener which
holds the dewar handle 120 so that the dewar handle 120 does not obstruct, flip or otherwise
move when the dewar 104 is angled, inverted or otherwise moved. The dewar handle holder
322 may be integrally formed, connected or otherwise coupled to the cradle 302, such as at the
top ring 316¢ of the one or more rings 316a-c of the cradle 302. The dewar handle holder 322
holds the dewar handle 120 away from or outside the path of the liquid or gas, e.g., away from
the centerline of the dewar 104 when inverted over the catch basin 106 or the other dewar 202,
when the liquid or gas is poured out of the dewar 104. When the dewar handle holder 322 is
pushed, moved or no longer obstructs the dewar handle 120, the dewar handle 120 may be
lifted, moved or otherwise used to hold or lift the dewar 104.

[0038] The dewar tipper 102 may include a lid receptacle 312, such as a lid retaining ring.
The lid receptacle 312 may be coupled to a top portion of the cradle 302, such as a top ring
316¢ of the one or more rings 316b-c. The lid receptacle 312 receives the lid 116 or vapor plug
of the dewar 104 and holds the lid 116 or vapor plug within the lid receptacle 312 when the
dewar tipper 102 inverts, angles or moves the dewar 104 into an inverted position, as shown in
FIGS. 6-7. The lid receptacle 312 may be adjustable in size and/or shape based on the size
and/or shape of the lid 116 or vapor plug.

[0039] The lid receptacle 312 may have a fastening device, such as a lanyard 324. The
fastening device may be connected, attached or otherwise coupled to the lid receptacle 312.
The fastening device may secure the lid 116 or vapor plug of the dewar 104 to the lid receptacle
312 and prevent the lid 116 or vapor plug in the lid receptacle 312 from falling out of the lid
receptacle 312 when the dewar 104 is in the cradle 302 and inverted by the counter balance
assembly 304.

[0040] The dewar tipper 102 may include a handle 306, a button, a knob or other activation
device. The handle 306 is connected or coupled to the counter balance assembly 304. The
handle 306 may have an engaged and a disengaged position. When force has not been applied
to the handle 306, the handle 306 may bias to the engaged or natural position and the counter

balance assembly 304 may be activated.
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[0041] In the disengaged position, the handle 306 may not activate the counter balance
assembly 304 and the cradle 302 is not moved, angled, rotated or otherwise inverted. The
longitudinal axis of the cradle 302 remains perpendicular to the ground and the liquid or gas
remains within the received dewar 104. When the handle 306 rotates, positions, moves or
otherwise adjusts to the engaged position, the counter balance assembly 304 may activate or
engage, which causes the cradle 302 to move, angle or invert over the catch basin 106 or other
dewar 202. As a result, any liquid or gas within the dewar 104 positioned within the cradle
302 pours, empties or otherwise discharges into the catch basin 106 or other dewar 202 on the
opposite side 110 of the originally positioned cradle 302.

[0042] In some implementations, the dewar tipper 102 may have a different activation
device instead of a handle 306. The different activation device may be pressed down, turned
or otherwise manipulated to activate the counter balance assembly 304 or other tipping device,
such as a hydraulic or motorized tipper.

[0043] The dewar tipper 102 includes a counter balance assembly 304, a hydraulic or
motorized assembly or other tipping device. The counter balance assembly 304 lifts, angles,
inverts or otherwise moves the cradle 302 with a dewar 104 into an angled or inverted position
to pour, discharge or empty the liquid or gas in the dewar 104 into the catch basin 106 or the
other dewar 202, as shown in FIGS. 6-7. The counter balance assembly 304 may have a self-
biasing mechanism that automatically reduces the amount of force needed by the user to tip,
angle or otherwise move the cradle 302 when a counter balance latch 314 is disengaged to
allow the handle 306 to move freely and the counter balance assembly 304 to be released.
[0044] FIG. 6 shows the counter balance assembly 304 tipping, moving, angling or
otherwise inverting the dewar 104 in the cradle 302 over the catch basin 106, and FIG. 7 shows
the counter balance assembly 304 tipping, moving, angling or otherwise inverting the dewar
104 in the cradle 302 over the other dewar 202. The counter balance assembly 304 rotates the
cradle 302 with the dewar 104 in the direction 602, 702 so that the dewar 104 is inverted directly
over the catch basin 106 or the other dewar 202, respectively. The counter balance assembly
304 may hold the cradle 302 in the inverted position when the cradle 302 is angled or inverted
over the catch basin 106 or the other dewar 202. While the counter balance assembly 304 tips
the dewar 104, the counter balance assembly 304 simultaneously pulls, moves or otherwise
positions the sled 204 closer to the wall 118 in the direction 404 on the opposite side 110 of
the dewar tipper 102. The counter balance assembly 304 positions the dewar 104 in the cradle

302 over the cavity of the catch basin 106 or the other dewar 202 so that the liquid or gas within
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the pours or empties out in the direction 604, 704 into the cavity of the catch basin 106 or the
other dewar 202, respectively. The counter balance assembly 304 may be set or configured so
that the center of the cavity or opening of the dewar 104 is positioned directly above the center
or cavity of the catch basin 106 or other dewar 202, respectively, when inverted. This prevents
or minimizes any spillage of the liquid or gas that may be in the dewar 104. FIG. 8 further
shows and describes the different components of the counter balance assembly 304.

[0045] The dewar tipper 102 may include a counter balance latch 314. The counter balance
latch 314 may be coupled, engaged with or otherwise positioned to lock the handle 306, such
as in a horizontal position parallel to the ground. When the counter balance latch 314 is
engaged, the handle 306 is positioned in the disengaged position and the counter balance latch
314 prevents the handle 306 from biasing or moving back into the natural or engaged position
and/or prevents the counter balance assembly 304 from releasing. The natural position of the
handle 306 may be where the counter balance assembly 304 generates a force that tips, moves
or angles the cradle 302, and so, the counter balance latch 314 prevents the counter balance
assembly 304 from tipping, moving or otherwise angling the cradle 302 by preventing the
handle 306 from going to the engaged position. For example, without the counter balance latch
314 or when the counter balance latch 314 is disengaged, the counter balance assembly 304
may cause the handle 306 to rotate or otherwise move to the natural or engaged position and
cause the counter balance assembly 304 to rotate the cradle 302 in the direction 602, 702. This
prevents the counter balance assembly 304 from releasing even when there is no dewar 104 in
the dewar tipper 102.

[0046] The dewar tipper 102 includes a dewar tipper base 320. The dewar tipper base 320
may be coupled to both sides 108, 110 of the dewar tipper 102 and provide a foundation for the
dewar tipper 102. The dewar tipper base 320 interconnects the different components of the
dewar tipper 102, such as the different sides 108, 110 of the dewar tipper 102. Other
components, such as the cradle 302 and/or counter balance assembly 304 may interconnect
with the dewar tipper base 320 to form the dewar tipper 102. This allows the different
components of the dewar tipper 102 to be interchangeable and allows for the dewar tipper 102
to be configured or reconfigured to tip or pour different sized and/or shaped dewars into one of
a catch basin 106 or other dewar 202.

[0047] The dewar tipper 102 may include a sled 402 or other sliding device, which may be
coupled or placed on the dewar tipper base 320, as shown in FIG. 4 for example. The sled 402

may rest or be positioned on the other side 110, which is opposite the side 108 with the cradle
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302, and perpendicular to the wall 118 of the dewar tipper 102. The sled 402 may retract
toward the wall 118 as the counter balance assembly 304 lifts, angles, rotates or otherwise
moves the cradle 302 to pour the liquid or gas in the dewar 104 into the catch basin 106 or
other dewar 202, which rests on the sled 402. The sled 402 moves toward the wall 118, in the
direction 404, as the counter balance assembly 304 rotates the handle 306 into the engaged
position and the cradle 302 is rotated to become inverted. This prevents any spillage resulting
from the pouring of the dewar 104 into the catch basin 106 or other dewar 202.

[0048] The dewar tipper 102 may include one or more wheels 326 including multiple
wheels 326. The one or more wheels 326 may be coupled to the dewar tipper base 320. Each
wheel of the multiple wheels 326 may be positioned underneath and attached to the dewar
tipper base 320 at the corners. The one or more wheels 326 allow movement of the dewar
tipper 102. The one or more wheels 326 may be connected to a rotating device, such as a ball
bearing, which allows 360 degree rotation of the one or more wheels 326 parallel to the surface
or ground. This allows for movement in any direction when the one or more wheels rotate
perpendicular to the ground or surface. When the dewar tipper 102 is pushed, pulled or
otherwise moved the one or more wheels 326 roll the dewar tipper 102 along a surface.

[0049] The dewar tipper 102 may have one or more wheel locks 328 coupled to the one or
more wheels 326. A wheel lock 328 may be coupled to each of the one or more wheels 326.
The one or more wheel locks 328 may be engaged to prevent the one or more wheels 326 from
moving or disengaged to allow the one or more wheels 326 to rotate and move either
perpendicular or parallel to the surface or ground.

[0050] FIG. 8 A shows a perspective view of the dewar tipper 102 with the side 110 in front
where the catch basin 106 or the other dewar 202 is positioned, and FIG. 8B shows another
perspective view of the dewar tipper 102 the side 108 in front where the cradle 302 is positioned
to receive the dewar 104. The counter balance assembly 304 includes a weight 802. The
weight 802 is coupled to the wall 118 and the handle 306 via one or more hinges 804. When
the counter balance latch 314 is disengaged, the handle 306 can freely move and the weight
802 is released to drive a force downward in the direction 806. As the weight 802 directs a
force in the direction 806 either alone or in combination with the rotating movement of the
handle 306 in the direction 808 into the engaged position, the wall 118 with the cradle 302 is
angled upward to pour, discharge or empty a dewar 104 that is received in the cradle 302.
[0051] The force applied by the weight in the direction 806 may continue to move

downward and/or the handle 306 may continue to rotate in the direction 808 until the wall 118
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with the cradle 302 has inverted 180 degrees. When the cradle 302 is inverted 180 degrees, the
dewar 104 within the cradle 302 will be directly over the catch basin 106 or the other dewar
202 that resides on the sled 204 on the side 110. Simultaneously and/or in conjunction with
the movement of the handle 306 moving in the direction 808 and the weight 802 moving in the
direction 806, the sled 204 is pulled inward toward the center of the dewar tipper 102 so that
the centerline of the dewar 104 is aligned with the center of the cavity of the catch basin 106
or the other dewar 202.

[0052] Exemplary embodiments of the methods/systems have been disclosed in an
illustrative style. Accordingly, the terminology employed throughout should be read in a non-
limiting manner. Although minor modifications to the teachings herein will occur to those well
versed in the art, it shall be understood that what is intended to be circumscribed within the
scope of the patent warranted hereon are all such embodiments that reasonably fall within the
scope of the advancement to the art hereby contributed, and that that scope shall not be

restricted, except in light of the appended claims and their equivalents.
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