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ABSTRACT OF THE DISCLOSURE

A method and apparatus for adjusting and controlling ice bridge slab
thickness and/or initiation of ice harvest following a freeze cycle. This adjusting
and controlling 1s performed through the use of adjustable float clip assemblies
which set the amount of water available for ice making in a batch process. The
adjustable float clip assemblies provide an ice machine user with the ability to
easily adjust the ice slab bridge thickness to a single or plurality of settings, and

allow for changes in ice bridge slab thickness at the site of installation.
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METHODS AND APPARATUS FOR ADJUSTING ICE SLAB BRIDGE
THICKNESS AND INITIATE ICE HARVEST FOLLOWING THE

FREEZE CYCLE

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

[0001] The present disclosure relates to methods and apparatus for
adjusting and controlling i1ce bridge slab thickness and initiation of ice harvest
following the freeze cycle. The adjusting and controlling are performed through
the use of adjustable float clip assemblies which set the amount of water available
for ice making in a batch process. As such, the adjustable float clip assemblies
provide an ice machine user with the ability to easily adjust the ice slab bridge
thickness to one of up to five settings. The three primary settings use the general
nomenclature of "low", "medium" and "high", while the remaining two settings
use the nomenclature "very low" and "very high". The methods and apparatus of
the present disclosure allow for changes in 1ce bridge slab thickness at the site of
installation. Additionally, the methods and apparatuses of the present disclosure
allow for more precise control of the use of water in the ice making machine
during the ice making process. Finally, the methods and apparatuses of the
present disclosure allow for the elimination of an ice thickness probe for

determining when to initiate the harvest cycle of the ice machine for harvesting

the 1ce.

2. Background of the Art

[0002] There are several major types of automatic ice making machines.
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(0003] Predominant forms of ice produced in such machines are cubes
and flakes. Cubes are preferred for cooling carbonated beverages served in cups
because cube ice generally causes less foaming of the beverage. Cube 1ce making
machines themselves come in a number of varieties. Some form individual ice
cubes, while others, referred to as slab-type machines, have a grid of ice forming
pockets that freeze individual cubes. Of the slab type machines, there are
continuous and batch ice machines. In the continuous type ice machine, supply
water continuously flows into a sump tank of the ice machine as needed and the
level of water 1s maintained by a float device. In the batch type ice machine,
supply water fills a sump tank and the water 1s used to make batches of ice. Once
the ice 1s formed, the ice is harvested and the sump tank i1s emptied. The sump
tank is refilled for the next batch of cubes. An example of a continuous type ice

making machine is found in U.S. Pub. Pat. 2010/0139305. An example of a
batch type ice making machine is found in U. S. Pat. 6,681,580.

[0004] In slab type ice making machines, generally ice 1s allowed to
freeze over the edges of the grid to bridge between individual cubes. When 1t 1s
time to harvest the cubes, the ice bridge holds the cubes together and makes the
cubes all come out in one slab, thus helping to achieve a complete harvest. The
thickness of the ice bridge can be controlled by adjusting an ice thickness sensor
or probe. A thicker bridge may be desirable in some instances from a harvest
standpoint, so that all of the cubes come out with the slab. Also, larger ice
bridges may cause the ice to harvest in a shorter amount of time due to the added
weight of the cubes making up the slab being held together, which helps to
overcome any vacuum forces cause by the melting ice against the base of the ice-
forming mold. On the other hand, thick ice bridges prevent the individual cubes
from breaking apart when the ice falls into a bin. Large clumps must be broken
up with a scoop before the ice can be added to a cup. Also, because the 1ce acts as
an insulator, it takes longer to form the next incremental layer of ice the thicker

the ice bridge becomes. In terms of the overall production rate of the machine,
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this often offsets the benetit of faster harvest times achieved with thicker ice

bridges.

[0005] There are several problems with the typical batch type ice
machine. Typical batch making ice machines control the ice bridge thickness
with an ice thickness probe. However, any adjustment or repair to the ice
thickness probe of a typical batch type ice making machine must be done by
certified repair so that the ice making machine remains NSF comphant. Also, to
reach a malfunctioning ice probe, at least partial disassembly ot the 1ce machine
1s usually required. Additionally, in typical batch type ice making machines, the
volume of water in the sump tank and used for each batch of ice is set in the

factory, not allowing for user control of this factor.

SUMMARY OF THE DISCLOSURE

[0006] According to the present disclosure, methods and apparatuses are
provided which allow for adjustment of the ice bridge thickness without the use
of tools. According to the present disclosure, control of the ice bridge thickness
is done by controlling the water volume in the sump tank through the use of two
floats held in place by float clips. The water level allowed by one tloat in a float
clip is set upon manufacture and cannot be adjusted by the user. This first float
sets the minimum water level of the sump tank, and upon this float being
activated (i.e. the water level has reached that set for this float), the 1ce harvest 1s
commenced. This first float is connected to the controls of the ice making
machine and indicates through electric signals that the ice should be harvested.
This level of the first float clip (and thus the float) is set by the manufacturer so
that a safe minimum amount of water remains in the ice machine sump tank when
ice harvesting is initiated. This assures that the ice making machine does not

continue attempting to make ice should the water level be insutticient or run out.

[0007] The second float clip is adjustable by the end user to any one of
five (5) settings. The adjustable float clip adjusts the level of the second float
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which sets the maximum water level in the sump tank available and to be used for
ice making. In this manner, the user can select the ice bridge thickness preferred
for its own establishment, can conserve water, or can increase or decrease the ice
making cycle time, all by the simple expedient of adjusting the second float clip

(and, of course, the second float).

[0008] The use of the adjustable float clip allows for simple and quick
adjustment of the tloat in the field by the end user and eliminates the need for
special technician servicing or costly repair and down time. The use of the first
float clip to set the minimum water level preferably to also signal for the
initiation of harvesting allows for the .elimination of an ice thickness probe to
initiate the harvest cycle, and renders the manufacture and repair (1f needed) more
simple, without the need to disassemble the ice making machine. The use of the
adjustable float clip to set the maximum water level also creates an adjustment
method that 1s NSF compliant. In addition, the float clips and floats can be
removed for cleaning without the use of tools, because 1n a preferred embodiment
of the present disclosure, the ice float clips snap easily into and out of place and,
in any event, the floats themselves can be slipped out of the clips to be cleaned or

replaced. Slime buildup on the tloat sensors themselves 1s also reduced.

[0009] An additional benefit of the present disclosure includes that there
is provided a batch water system which allows for more even ice fill patterns.
Using an ice thickness probe (which can only measure the thickness of the ice
bridge at one location) to initiate the harvest cycle of the ice making machine can
result in variation in each batch of ice made (due, e.g., to the fact of potential ice
buildup on the ice thickness probe itself). According to the present disclosure, by
using the float clips to adjust the floats, the water usage 1s more consistent due to
the fact that it is the quantity of water set by the end user which determines the
ice bridge thickness. Only when all of the available water in the sump tank 1s

used, and the water level drops to the level of the first float does the ice harvest

cycle begin. Thus, the same amount of water is used for each cycle.
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[00010]) A corollary to the foregoing benefit 1s that the batch water system
of the present disclosure reduces the energy consumption and water use. In the
prior art ice making machines, excess water had to be contained in the sump tank
to insure that the ice bridge thickness was reached before harvest. This excess
water was then pumped out of the sump tank upon initiation of the ice harvest
cycle. According to the present disclosure, only a mimimum amount of water
remains in the sump tank at the time of harvest, and all of the water above this
level 1s used to make ice. This allows for the control of the amount of water

which can be critical in many situations.

[00011] In more detail, the present disclosure provides an ice bridge
thickness control for an ice making machine comprising a pair of floats for
controlling the level of water in a water supply for the ice machine, wherein one
float sets the maximum water level to for producing ice, and the other float sets
the mintmum water level for harvesting ice, and wherein the floats control the 1ce
bridge thickness by setting the amount of water available for producing ice as the
amount between the levels set by the two floats. The ice machine 1s not
permitted to go into harvest mode until the minimum water level 1s reached.
Preferably, the float setting the mimmmum water level also controls and causes
initiation of the harvest cycle. Also preferably, the pair of floats 1s held by float
clips, and the float clip holding the float that sets the minimum water level for
harvesting 1ce 1s not adjustable and the float clip that holds the float that sets the
maximum water level for producing ice is adjustable. Also preferably, the float
clip that holds the float that sets the maximum water level for producing ice 1s
adjustable to at least three (3) different levels for setting three (3) ditferent water
levels. An advantage of the ice bridge thickness control of the present disclosure
1s that the 1ce machine does not have any an ice thickness probe which directly

measures the thickness of the ice bridge forming such as by, for example, direct

or optical contact or observation.
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[00012] In still further detail, the present disclosure also provides a method
for controlling ice bridge thickness in an ice making machine. In one of its
broadest aspects, the method comprises controlling the level of water in a water
supply for the ice machine using a paitr of floats, setting the maximum water level
for producing ice by one float, setting the minimum water level for initiating
harvesting ice by the second float, and producing ice until the amount of water
between the levels set by the two floats 1s consumed making 1ce. Further, the
methods also provide for controlling the start of harvesting by the float that sets
the minimum water level for harvesting ice. In more preterred embodiments, the
methods also include holding the pair of floats by float clips, with the tloat clip
holding the float that sets the minimum water level being non-adjustable and the
float clip that holds the float that sets the maximum water level being adjustable.
In more preferred embodiments, the methods also include providing that the float
clip that holds the float that sets the maximum water level 1s adjustable to at least
three (3) different levels for setting three (3) different water levels. The method
of the present disclosure advantageously preferably omits an 1ce thickness probe
which directly measures the thickness of the ice bridge forming such as by, for

example, direct or optical contact or observation.

[00012a] In accordance with another aspect of the present disclosure, there
1s provided an ice bridge thickness control for a cube ice making machine having
a grid of ice-forming pockets to freeze individual cubes, the pockets comprising
edges between the individual cubes, the control comprising: at least two floats for
controlling the level of water in a water supply for the ice making machine, a first
float that sets a maximum water level for producing ice, and a second tloat that
sets a minimum water level for initiating ice harvesting, wherein the first and
second floats control the ice bridge thickness over the edges of the ice-torming

pockets.
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[00012Db] In accordance with yet another aspect of the present disclosure,
there 1s provided a method of controlling ice bridge thickness in a cube ice
making machine having a grid of ice-forming pockets to freeze individual cubes,
the pockets comprising edges between the individual cubes, the method
comprising: controlling the level of water in a water supply for the ice machine
using a first and second float; setting a maximum water level for producing ice by
the first float; setting a minimum water level for initiating harvesting ice by the
second float; and producing ice until the amount of water between the levels set
by the first and second floats is consumed, wherein the amount of water between
the first and second floats controls the ice bridge thickness over the edges of the

1ce-forming pockets.

BRIEF DESCRIPTION OF THE DRAWINGS
[00013] Further details, features and advantages of this invention result

from the following description of an embodiment using the drawing in which:

[00014] FI1G. 1 1s a schematic diagram of the water system of a typical ice

making machine of the prior art;

[00015] FIG. 2 is a perspective view of the i1ce making compartment in a
typical ice making machine of the prior art; with several sections of the dividers

making up the ice-forming mold removed from the evaporator assembly for sake

of clarity;

ba
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[00016] FIG. 3 is a perspective view of an adjustable float clip according

to the present disclosure;

[00017] FIG. 4 1s a drawing of a side view of the adjustable float clip
according to the present disclosure 1n position on the sump tank of an 1ce making
machine;

[00018] FIG. 5 is a perspective view of both the fixed and the adjustable

float clips according to the present disclosure in position on the sump tank of an

ice making machine;

[00019] FIG. 6 1s a cross-sectional view of both the fixed and the

adjustable tloat clips according to the present disclosure in position on the sump

tank of an ice making machine with evaporator removed;

[00020] FIG. 7 1s a cross-sectional view of both the fixed and the
adjustable float clips according to the present disclosure 1n position on the sump

tank of an ice making machine with evaporator 1n place;

[00021] FIG. 8 1s an overhead perspective view of both the fixed and the
adjustable float clips according to the present disclosure in position on the sump

tank of an 1ce making machine with evaporator 1n place; and

[00022] FIG. 9 is a perspective view of the customer view inside the ice

storage bin of an 1ce machine.

DETAILED DESCRIPTION OF THE DISCLOSURE

[00023] The general configuration of an ice making machine of the present
disclosure will be described in connection with FIGS. 1 and 2 which depict a
prior art ice making machine. This description will show how the present

disclosure differs from and improves upon the prior art.
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[00024] As shown in FIG. 1, the typical water system for cube ice
machines includes a water supply or inlet 1. A water level probe 2 1s used to
control the depth of water in a sump tank 3. A circulating pump 4 draws water
out of the sump and pumps it up to a distributor tube 7. Water falls from the
distributor tube 7 over the ice-forming mold, sometimes also known as an
evaporator plate 6. Water curtain 5 keeps water from splashing out of the front of
the water compartment and directs water that does not freeze back into the sump
tank 3. An ice thickness sensor or probe 8 1s used to monitor the build-up of the
ice bridge on the front of the ice-forming mold 6. The ice thickness sensor
initiates the 1ce harvest cycle when a preset thickness ot the ice bridge 1s reached.
When the 1ce machine goes into the harvest mode, a solenoid valve 9 is opened to
allow water from the sump tank to enter a drain line 10. Alternatively, the drain
line 10 and solenoid 9 can be located after the pump, so that the water in the

sump 1S pumped out to the drain.

[00025] FIG. 2 shows several of the above components, although the water
curtain 5 1s removed and other components such as the water line interconnecting
the pump 4 and the distributor 7 are not shown in the perspective view of the
water compartment shown in FIG. 2. FIG. 2 also shows the location of the
clectrical controls housed in compartment 13. The ice- forming mold is
preterably part of an evaporator assembly 11, best seen in FIG. 2. The ice-
forming mold itself is made up of an evaporator pan 12 and dividers 14. The
evaporator tubing coils (not shown) are attached in thermal contact to the back
side of the evaporator pan 12, which is preferably flat, to make up the evaporator
assembly 11. The back side of the evaporator pan 12 forms the back surface of
the ice—forming mold. The dividers 14 divide the area inside of the evaporator
pan into pockets 15 in which individual ice cubes are frozen. The ice-forming
mold has an open front face. Water runs down over this front face and wicks to
the inside of the pockets 15 during the freeze mode. Water freezing over the

edges of the dividers 14 forms ice bridges between the cubes frozen in the
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individual pockets 15. The thickness ot the ice bridges and the ice cubes
themselves are monitored by the ice thickness sensor 8 in the conventional
manner of the prior art. When the ice bridge reaches a desired thickness, the ice
machine control system, which is also conventional, triggers the ice machine to
enter the harvest mode. The dividers 14 preferably include weep holes (not
shown) which are known in the art. Weep holes are small openings at the base of
the dividers 14 which, when the dividers 14 are attached to the evaporator pan 12,
allow water to run into adjoining pockets 15 from the back, in addition to water
that tflows 1n from the open front face of the evaporator pan 12. The horizontal
dividers (from the perspective of FIG. 2) have a bottom face (also from the
perspective of FIG. 2) which 1s sloped downwardly at the front, open face of the
ice-forming mold 6. This is also conventional, and in this regard gravity 1s used

to release ice cube slabs from the ice-forming mold 6 during the harvest cycle.

[00026] FIGS. 3-9 show various views of the tloat chips according to the

present disclosure.

[00027] In FIG. 3, a general design of a preferred float clip according to
the present disclosure is shown. In FIG. 3, float clip is generally "bobby pin" like
in shape and structure. Float clip 30 has a generally tlat "front" side 31 (the side
external to the sump tank as will be explained further), and a generally flat "back”
side 32 (the side internal to the sump tank as will also be explained further),

joined by a curved portion 33. Float clip 30 also has "front" leg 34 and "back"
leg 35. Legs 34 and 35 assist in placement and removal of the tloat clip 30 from
along the side of the sump tank (as will be further explained), but can be omitted
from any version of float clip 30. Curved portion 33 allows float clip 30 to be

placed over the top edge of sump tank 3, as can be seen for example in FIG. 5.
Curved portion 33 1s preferably curved, but can be any other convenient shape,
such as square or triangular. Curved portion 33 should also be made of a
somewhat resilient material, such as spring steel or flexible polymer so that float

clip 30 exerts some compressive force against the side walls of sump tank 3.
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This compressive force helps to retain float clip 30 in proper placement and
alignment. Float clip 30 also has retainer element 36 and retaining opening 37
for accepting and retaining a float device (not shown). Of course, the shape and
size of retaining opening 37 is dependent upon the float used, so the shape shown
in FIG. 3 at 37 1s of no particular import. The presence of retaining opening 37
also allows for removal of the float easily for cleaning the float clip 30 and/or
cleaning the float without the need to disconnect the float from 1ts connection(s)
to the controls. Also, the presence of leg 32 1s not always necessary, but 1s
preferred for proper placement and retention of float chp 30. Finally float clip 30
has opening 38 (best seen in FIGS. 4, 5 and 8). Opening 38 1s used to place and
hold float clip 30 at the location desired by the end user, which will be explained
more fully in connection with FIGS. 4, 5 and 8.

[00028] FIGS. 4, 5 and 8 show two float clips 30 and 30a according to the
present disclosure in place on a sump tank 3, and, in FIGS 5 and & also show
floats 50 and 50a in position. Float clip 30 will be referred to as the "high level”
float clip (and float 50 the "high level"” float) and float clip 30a will be referred to
as the "low level' float clip (and float 50a the "low level" float). Float clip 30a
(and float 50a) is set to its level in manufacture and cannot be adjusted. Float chp
30a (and accompanying float 50a) determines the low level of water in the sump
tank 3 at which harvest is initiated. As shown in FIGS. 4, 5 and 8, sump tank 3
has pegs 40 on its external surface. Pegs 40 are provided at five (5) different
heights. High level float clip 30 settings ar¢ based on the peg that is protruding
through the clip. Referring to FIGS. 5 and &, the five (5) different height settings
are "high" 40a, "medium" 40b and "low" 40c, while the remaining two settings
on the adjacent side of sump tank 3 (in FIGS. 5 and 8) are "very high" and "very
low". As mentioned above, these pegs 40 and opening 38 allow the end user of
the 1ce machine to customize the thickness of the ice bridge. Of course, the shape
of the pegs shown in FIGS. 4, 5 and 8 are not the only possible design. The pegs
can be essentially linear as shown in FIGS. 4, 5 and 8, but can also be two spaced

pins which mate with two spaced holes on the pegs, can be "snap" type fasteners,

10
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or any other type. Preferably, as with the essentially linear pegs shown in FIGS.
4, 5 and 8, the pegs are ot a shape and design which prevent the float clip from
rotating or moving out of its essentially vertical alignment. Also, the pegs shown
in FIGS. 4, 5 and 8 are spaced apart from each other so as to accept and create a
snug fit between the distance between opening 37 and the outer edge(s) of float
clip front side 31. The "higher” the high level float clip 30 setting, the thicker the
ice bridge and, conversely, the "lower" the high level float clip 30 setting, the
thinner the 1ce bridge. Also shown in FIG. 5 1s drain 10. Also shown in FIG. 8 1s

ice-forming mold 6 and water supply 1.

[00029] FIGS. 6, 7 and 9 show additional views of float clips 30, 30a and
tfloats 50, 50a in place on sump tank 3. In FIGS. 6, 7 and 9, additional elements
previously described are indicated as well. The float clips 30 and 30a, floats 50
and 50a, water supply 1, drain 10 and ice-forming mold 6 operate in the
following manner to produce ice cubes. Starting from an operating mode, sump
tank 3 has been filled with water to the level chosen by the end user by setting
float clip 30 and thus the height of float 50. Water is pumped through pump 4 to
distributor 7 and distributed over 1ce-forming mold 6. Water collects in pockets
15 and freezes due to the contact of evaporator coils in contact relationship
adjacent the back side of evaporator pan 12. Excess water that is not frozen and
retained 1n pockets 15 passes down the face of ice-forming mold 6 and returns
to sump tank 3 where it 1s recycled back to distributor 7. This process continues
until the water level 1n sump tank 3 reaches the level preset by float clip 30a and
float 50a. At this time, float 50a (which 1s in communication with control 13 of
the 1ce machine) sends a signal to control 13 to begin harvesting the ice cubes.
Also, when harvest occurs, solenoid valve 9 opens and sump tank 3 empties
through drain 10. When sump tank 3 empties, solenoid valve 9 closes. When
harvest 1s complete, water supply 1 1s opened, and sump tank 3 is again filled to
the level set by the user's placement of float clip 30 and float 50. When sump tank
3 1s filled to the water level set by the end user, pump 4 is started and the ice

making cycle begins again.

11
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[00030] In the above detailed description, the specific embodiments of this
disclosure have been described in connection with its preferred embodiments.
However, to the extent that the above description 1s specific to a particular
embodiment or a particular use of this disclosure, this is intended to be
illustrative only and merely provides a concise description of the exemplary
embodiments. Accordingly, the disclosure i1s not limited to the specific
embodiments described above, but rather, the disclosure includes all alternatives,
modifications, and equivalents falling within the true scope of the appended
claims. Various modifications and variations of this disclosure will be obvious to
a worker skilled 1n the art and 1t 1s to be understood that such modifications and
variations are to be included within the purview of this application and scope of

the claims.

12
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WHAT IS CLAIMED 1S:

1. An ice bridge thickness control for an ice making machine, said control
comprising;:

at least two floats for controlling the level of water in a water supply for
the ice making machine, a first float that sets a maximum water level for
producing ice, and a second float that sets a minimum water level for initiating

ice harvesting, wherein said first and second floats control said ice bridge

thickness.

2. The ice bridge thickness control according to claim 1, wherein said

second float further controls the start of said ice harvesting.

3. The ice bridge thickness control according to claim 1 or claim 2, wherein
said first and second floats are each retained by first and second tloat clips,
respectively, wherein said first float clip is adjustable and said second float clip 1s

not adjustable.

4, The 1ce bridge thickness control according to claim 3, wherein said first
float clip is adjustable to at least three (3) different positions, wherein each

position corresponds to a different maximum water level.

5. The ice bridge thickness control according to claim 3 or claim 4, wherein
said first and second float clips are disposed in a retaining opening, thereby
allowing for the removal of said first and second floats without disconnecting

said floats from the control.

13
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6. A method of controlling ice bridge thickness 1n an 1ice making machine,
said method comprising:

controlling the level of water in a water supply for the ice machine using a
first and second float;

setting a maximum water level for producing ice by said first float;

setting a minimum water level for initiating harvesting ice by said second
float; and

producing ice until the amount of water between the levels set by said first

and second floats 1s consumed.

7. The method of controlling ice bridge thickness 1in an ice making machine
according to claim 6, further comprising controlling the initiation of harvesting ot

ice by the position of said second float in said water supply.

8. The method of controlling i1ce bridge thickness in an ice making machine
according to claim 6 or claim 7, further comprising holding said first and second
floats by first and second float clips, respectively, wherein said first tloat clip 1s
associated with said first float and is not adjustable and said second float clip 1s

assoctated with said second float and 1s adjustable.

9. The method of controlling ice bridge thickness in an ice making machine
according to claim 8, further comprising providing that said first float clip is
adjustable to at least three (3) different positions, wherein each position

corresponds to a different maximum water level.

10.  The method of controlling ice bridge thickness in an ice making machine

according to claim 8 or claim 9, wherein said first and second float clips are
disposed in a retaining opening, thereby allowing for the removal of said first and

second floats without disconnecting said floats from the control.

14
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