w0 2019/126436 A2 | NI H000 000000 0 0 0O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2019/126436 A2

27 June 2019 (27.06.2019) WIPO | PCT
(51) International Patent Classification: (74) Agent: NIEBERDING, Michael, J. et al.; Thompson Hine
A47J 43/07 (2006.01) LLP, 10050 Innovation Drive, Suite 400, Dayton, OH
(21) International Application Number: 45342-4934 (US).
PCT/US2018/066685  (81) Designated States (unless otherwise indicated, for every
. - kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: AO, AJ"I", AU, AZp BA. BB, BG, BIL BN, BR, BW, BY, BZ.
20 December 2018 (20.12.2018) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
(25) Filing Language: English Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
.. : HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
(26) Publication Language: English KR.KW.KZ. LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
62/608,860 21 December 2017 (21.12.2017) US OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
62/619,967 22 January 2018 (22.01.2018)  US SC, SD, SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant: ILLINOIS TOOL WORKS INC. [US/US];
155 Harlem Avenue, Glenview, IL 60025 (US). (84) Designated States (unless otherwise indicated, for every
. . kind of regional protection available): ARIPO (BW, GH,

(72) Inventors: KESIG, Ricky, D.; c/o [1linois Tool Works Inc.,

155 Harlem Avemue, Glenview, IL 60025 (US). EVER-
HART, Joel, J.; c/o Illnois Tool Works Inc, 155 Harlem
Avenue, Glenview, IL 60025 (US). CREMEENS, John,
A.; ¢/o [llinois Tool Works Inc., 155 Harlem Avenue, Glen-
view, IL 60025 (US).

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

4

Title: MIXING MACHINE
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column and a head extending from the column. A rotatable output member
extends downward from the head for receiving a mixer tool. A bowl sup-
port is mounted for vertical movement along the column between a low-
ered position away from the head and a raised position toward the head.
A drive assembly is linked to selectively drive the rotatable output mem-
ber. A user interface, including a touch-screen display, is located on the
mixer body. A controller is associated with the user interface, wherein the
controller is configured to communicate mixing machine condition infor-
mation via the touch-screen display.
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MIXING MACHINE

TECHNICAL FIELD
[0001] This application relates generally to mixing machines commonly utilized for
mixing food products such as dough, and more particularly to a mixing machine with an
advantageous drive system and control system interface.
BACKGROUND
[0002] In commercial food mixing machines, the product being mixed is located in
a bowl below the mixer head and a mixing tool extends downward from the mixer head.
The bowl is typically located on a bowl support which can travel vertically. The mixing
tool is driven in a planetary manner, rotating about a drive axis, and the drive axis moves or
orbits in a circle.
[0003] Various drive systems and control systems have been used in such
commercial mixers. Improvements to such systems would be desirable.
SUMMARY
[0004] A. In one aspect, a mixing machine includes a mixer body including a
column and a head extending from the column. A rotatable output member extends
downward from the head for receiving a mixer tool. A bowl support is mounted for
vertical movement along the column between a lowered position away from the head and a
raised position toward the head. A drive assembly is linked to selectively drive the
rotatable output member. A user interface, including a touch-screen display, is located on
the mixer body. A controller is associated with the user interface, wherein the controller is
configured to communicate mixing machine condition information via the touch-screen
display.
[0005] B. In one implementation of the mixing machine of preceding paragraph A,
the controller is configured to selectively display one or more of: (i) banner messages upon
occurrence of one or more machine events; or (ii) real-time torque load in graphical form
during mixing operations of the mixing machine.
[0006] C. In one implementation of the mixing machine of preceding paragraph B,
the display of real-time torque load in graphical form shows load percentage to full rated
load.
[0007] D. In one implementation of the mixing machine of any of preceding

paragraphs A-C, the controller is configured to provide multiple levels of feature access
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including at least an operator level, a supervisor level and a service level, where at least the
supervisor level and the service level are accessed by requiring user input of a security
code via the user interface.

[0008] E. In one implementation of the mixing machine of any of preceding
paragraphs A-D, the controller is configured to selectively display pop-up window
messages on the touch-screen display without removing or obscuring standard display
information.

[0009] F. In one implementation of the mixing machine of any of preceding
paragraphs A-E, the controller is configured to selectively display verbal messages
indicating each of an emergency stop condition, a bowl not up condition, a bowl not in
place condition and a bowl cage not closed condition.

[0010] G. In one implementation of the mixing machine of any of preceding
paragraphs A-F, the controller is configured to selectively enable access to, and display on
the user interface of, a log file of fault occurrences.

[0011] H. In one implementation of the mixing machine of any of preceding
paragraphs A-G, the machine includes a prime mover that is connected for powered
movement of the bowl support back and forth between the raised position and the lowered
position under operator control via a physical or graphic bowl drive actuation input; and the
controller is configured such that, during triggering of the bowl drive actuation input to
move the bowl support from the raised position to the lowered position, the controller
generates an interrupt before the bowl support reaches the lowered position and a bowl
condition message is automatically displayed on the user interface advising the operator to
unlock a bowl on the bowl support.

[0012] I. In one implementation of the mixing machine of preceding paragraph H,
the machine includes a sensor for indicating location of the bowl support, wherein the
controller is configured to trigger the interrupt when the sensor indicates that the bowl
support has moved down to a specified position between the raised position and the
lowered position.

[0013] J. In one implementation of the mixing machine of any of preceding
paragraphs H or I, a bowl support stroke distance is defined as a vertical distance between
the raised position and the lowered position, and the specified position is at a set distance
that is below the raised position, wherein the set distance is between about 40% and about

60% of the bowl support stroke distance.
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[0014] K. In one implementation of the mixing machine of any of preceding
paragraphs H-J, the machine includes a sensor for sensing whether the bowl is locked on
the support, wherein the controller is configured to prevent further downward movement of
the bowl support from the specified position unless the sensor indicates that the bowl is
unlocked.

[0015] L. In one implementation of the mixing machine of preceding paragraph K,
the bowl is pivotably mounted to the bowl support for movement between a closed position
and an open position, and the sensor identifies the open position as the bowl being
unlocked.

[0016] M. In one implementation of the mixing machine of any of preceding
paragraphs H-J, the controller is configured such that an operator must provide a bowl
condition message acknowledgment input via the user interface to enable further
downward movement of the bowl support from the specified position.

[0017] N. In one implementation of the mixing machine of any of preceding
paragraphs A-M, the user interface includes a housing assembly with housing frame part, a
housing body insert part and a housing sheet member, wherein a front side of a perimeter
portion of the housing sheet member sealingly engages a rear edge of a flange the defines
an opening through the housing frame part, wherein a front side of a peripheral flange on
the housing body insert part sealingly seats against a rear side of the housing sheet member,
wherein the housing sheet member includes an opening that receives a body of the touch-
screen display, and a rear side of a perimeter portion of the touch-screen display sealingly
seats against the front side of the housing sheet member.

[0018] O. In one implementation of the mixing machine of any of preceding
paragraphs A-M, the user interface includes a housing assembly unit that forms an internal
compartment, wherein the internal compartment is sealed from a front or exposed side of
the housing assembly unit for protection of electrical connections to the interface
components during user interface cleaning, where the electrical connections are within the
internal compartment.

[0019] P. In another aspect, a mixing machine includes: a mixer body with a head
having a rotatable output member for receiving a mixer tool. A bowl support is mounted
for vertical movement along the mixer body between a lowered position away from the

head and a raised position toward the head. A drive arrangement is linked to drive the
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mixer tool, the drive arrangement including a motor with a nominal speed in excess of
1200 RPM.
[0020] Q. In one implementation, the mixing machine of preceding paragraph P is
a mixing machine according to any one of paragraphs A-O.
[0021] R. In one implementation of the mixing machine according to either
preceding paragraph P or Q, the drive arrangement includes a VFD with sensorless vector
type drive.
[0022] S. In one implementation of the mixing machine according to any of
preceding paragraphs P-R, the motor is a four pole motor that provides higher torque for a
plurality of set speeds as compared to use of a motor with six poles or more.
[0023] T. In one implementation of the mixing machine according to any of
preceding paragraphs P-S, the drive arrangement includes a VFD with hertz selections.
[0024] The details of one or more embodiments are set forth in the accompanying
drawing and the description below. Other features, objects, and advantages will be
apparent from the description and drawing, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025] Fig. 1 shows a perspective view of a mixing machine;
[0026] Fig. 2 shows a side clevation of the mixing machine with some internal
components also shown;
[0027] Fig. 3 shows a partial enlarged perspective view of the mixing with top

cover partially broken away;

[0028] Figs. 4 and 5 show perspective views of an HMI assembly of the machine;
[0029] Fig. 6 shows an exploded perspective of the HMI assembly;

[0030] Fig. 7 shows a rear perspective of the HMI assembly with a wall partially
broken away;

[0031] Fig. 8 shows an enlarged partial view of the head of the mixing machine
with HMI not shown;

[0032] Fig. 9 shows a rear perspective of a frame part of the HMI housing;

[0033] Fig. 10 shows a rear perspective of the touch-screen display unit of the HMI

assembly; and
[0034] Figs. 11A, 11B, 12, 13A, 13B, 14 and 15 show exemplary interface screen

examples for the mixing machine.
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DETAILED DESCRIPTION
[0035] Referring to Figs. 1-3, a mixing machine 10 is shown and includes a base
12. A mixer body 13 includes a column or pedestal 14 extending upward from the base 12,
and a head 16 extending outward from the column 14 and over a bowl receiving location
18. The bowl receiving location 18 may be defined by a bowl support 20 mounted along a
front of the mixer body 13, where the bowl support 20 has spaced apart curved arms 21
defining a curved shape to match the bowl 22 (shown schematically in Fig. 2). The head
16 includes a downwardly extending rotatable output member 24 that can receive a mixer
tool such as dough hook, whisk or other tool. The head 16 and upper portion of the column
14 typically include a detachable cover for enclosing the components. By way of example,
the mixing machine 10 may be of any common commercial size (e.g., mixer bowl sized for
20 quart capacity and mixing machine potentially sized to enable positioning on a
countertop, or mixer bowl sized for larger capacity, such as 40 quart, 60 quart, 80 quart or
even up to 140 quart capacity, and the mixing machine sized as a floor model).
[0036] The mixing machine includes a drive assembly 26 for effecting rotation of
the rotatable output member 24. In the illustrated machine, the drive assembly is formed in
part by a gear system 28 within the head 16 and having an upwardly extending input drive
shaft 30. In the case of a planctary mixer, the gear system 28 may take the form of a
planetary gear system, in which case the rotatable output member 24 rotates about its own
axis 32, with the axis 32 orbiting around a central bowl axis (not shown). The drive
assembly also includes a drive motor 36 that is mounted and located in line with the
column 14 and includes an upwardly extending output shaft 38. A drive linkage 40
connects the motor output shaft 38 to the gear system input shaft 30 and may be formed by
the illustrated belt 42 and pulleys 44 and 46. Alternative drive linkages could take the form
of chain and sprocket combinations, additional gearing and/or or bar-type linkages.
[0037] The drive system includes a variable frequency drive (VFD) 35 associated
with motor 36. The motor 36 may be a Shp 4 pole motor with Shp HD drive unit, with a
nominal speed of 1800 RPM. Utilizing less than 6 poles on the motor draws less current,
and thus results in less heat generation. The use of a nominal speed above 1200 RPM (e.g.,
above 1500 RPM) results in more torque for a set speed, and also a higher speed fan,
resulting in cooler running during operation. Material improvements in torque are
provided. The mixer may include preset mix speeds selected to be suitable for the typical

uses of the mixer. By way of example, four preset mix speeds may be used in the case of
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60 quart, 80 quart and 140 quart mixers. In such a case, the Shp 4 pole motor/5Shp HD

drive unit achieve advantageously high torque, as reflected in Tables 1, 2 and 3 below:

Table 1 -60 Quart Mixer
Speed RPM Beater Torque
Setting Torque Per Qt
(in-lb) Ratio
1 71 2363 394
2 123 2363 394
3 208 1508 25.1
4 364 864 14.4
Table 2 - 80 Quart Mixer
Speed RPM Beater Torque
Setting Torque Per Qt
(in-lb) Ratio
1 54 3807 47.6
2 95 3807 47.6
3 179 2625 32.8
4 315 1491 18.6
Table 3- 140 Quart Mixer
Speed RPM Beater Torque
Setting Torque Per Qt
(in-lb) Ratio
1 46 6767 48.3
2 79 6767 48.3
3 149 4230 30.2
4 262 2398 599.5
[0038] The VFD may be an industrial duty sensorless vector type drive that

automatically changes the power configuration to accommodate load in order to maintain
set speed. For example, the drive may vary power to assure operation within = 3 RPM of
set speed or better (such as within + 2 RPM of set speed, or within = 1 RPM of set speed).
The VFD includes a current overload capability of 200% rated power in excess of fifteen
seconds (e.g., in excess of twenty seconds, such as thirty seconds). The VFD may include
an on-board programmable logic controller (PLC) that facilitates interface with machine
controls, and may include diagnostic software. The VFD may also include a Safe Torque
Off (STO) feature that is used to prevent unexpected motor rotation in the event of an

emergency while the drive remains connected to the power supply. When the STO feature
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is activated, the torque power cannot reach the drive, thus stopping and preventing any
motor shaft rotation.

[0039] The mixing machine may include an industrial duty human machine
interface (HMI) 50 with touch-screen 52, color display. The HMI may be rated with IP65
ingress protection rating (against dust and low pressure water jets). Figs. 4-10 show views
of the HMI assembly, or portions of the assembly. The assembly includes a display
housing formed by a primary housing frame 54, a housing body insert 56 and a housing
sheet 58. The primary housing frame 54 is mounted to the side of the mixer head and
provides a framed opening 60 into which the touch-screen display unit 62, housing body
insert 56 and housing sheet 58 fit. The housing sheet 58 mounts to a perimeter flange 64 at
the front of the housing body insert 56, and the front perimeter portion 66 of the housing
sheet is pressed against the rear edge of a rearwardly extending flange 68 of the framed
opening 62. A set of fasteners pass through the aligned set of openings 70 and 72 on the
body insert and sheet respectively, with the fasteners engaging into corresponding
rearwardly extending fastener posts 74 of the housing frame 54 to secure the three parts of
the display housing together in a manner that provides a tight seal between the front of the
housing sheet 58 and the rear edge of the flange 68.

[0040] The housing sheet 58 includes an opening 76 into which the rear portion of
the touch-screen display unit 62 fits, such that a rear side of a perimeter portion 78 of the
unit 62 seats in a sealing manner against the front surface of the housing sheet 58 at the
perimeter of the opening 76. The housing sheet S8 acts as a face plate of the HMI
assembly and includes openings for mounting of the interface components (display,
buttons, knobs). The housing sheet may, in one example, be of sufficiently resilient
material to provide the sealing with the rear edge of flange 68 and sealing with the rear side
of perimeter portion 78 of the display unit. Alternatively, where the housing sheet is a
more rigid material, or to enhance sealing, separate gaskets (e.g., compressible o-rings, or
more planar gasket members) may be provided between the sheet member front surface
and the rear edge of flange 68 and between the sheet member front surface and the rear side
of perimeter portion 78 for sealing purposes. The touch-screen display unit includes
plurality of rearwardly extending mount posts 80 that extend within the housing sheet
opening 76 near the opening perimeter such that a set of clamping elements 82, which are
slidable on the posts 80 toward the rear side of perimeter portion 78, can secure the display

unit 62 to the housing sheet 58, with the clamping elements 82 engaging with the rear side
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of the housing sheet 58 at the perimeter of the opening 76. For assembly purposes, the
display unit 62 may be secured to the housing sheet 58 before the housing sheet 58 is
secured to the housing body insert 56 and housing frame 54.

[0041] Notably, the housing body insert 56 includes an enclosed and surrounding
rear portion 84 with side walls 86 and a rear wall 88 that define an internal volume to
receive the rear side of the display unit 62 as well as the other interface components,
including rocker switch assembly 90 and push-button or dial-knob assemblies 92 and 94.
This internal volume, along with the sealing between the housing sheet 58 and both the
display unit 62 and housing frame 54, provide a well-sealed compartment for the
electronics of the HMI. A small opening 96 is provided in the rear wall 88 for passage of
wiring that runs to the electrical connectors of the HMI components. This HMI assembly
arrangement provides an [P65 HMI rating that enhances mixer sanitation by facilitating
cleaning.

[0042] The housing frame 54, housing body insert 56 housing sheet 58, touch-
screen display unit 62, rocker switch 90 and dials/knobs 92, 94 are pre-assembled together
into a unit (e.g., per Figs. 4 and 5) with electrical wiring (not shown) extending through the
rear wall opening 96. The wiring is then fed into the mixer body (through opening 98
(Fig. 8)) for making electrical connection. The HMI assembly unit is then mounted to the
side of the mixer head, in alignment with the opening 98, using fasteners that pass through
openings 97 in the mixer head panel and engage into mount posts 99 at the back side of the
housing frame 54. Notably, the pre-assembled HMI assembly unit itself forms a
compartment (internal of the volume of the rear portion 84 of the body insert) that is well
sealed from the front side for protection of both the electrical connections to the interface
components and the components themselves (e.g., during cleaning of the interface on the
mixing machine).

[0043] In an alternative embodiment of the HMI, an internal volume is provided
between the mixer head skin (e.g., stainless steel sheet) and the HMI housing to receive and
protect the electronic controls for the touch-screen display unit and other interface
components. The housing may be secured to the mixer head by one or more fasteners (e.g.,
bolts) that pass from the interior of the mixer through holes in the mixer head skin and into
fastener receiving ribs on the housing. A gasket may be positioned between the mixer head
skin and the display housing for sealing purposes. Only a single, small gasketed opening is

provided through the mixer head skin, from the internal volume to the internals of the
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mixer head for running power and communication lines from the interface electronics to
the VFD.

[0044] Figs. 11A-11B show one set of an exemplary main screen interface 110 and
main run screen interface 112. Note that the main run screen interface 112 includes a %
Load bar graph display 114 that enables the operator to see the loading on the motor/drive
during mixing operations, with changes in loading shown in real-time. Using this display,
operators may learn opportunities for enhancing mix operations. For example, if an
operator notes that the mixing load is always relatively low, the operator may recognize
that additional ingredients could be added during the mix, without adversely affecting the
batch, enabling the operator to define and implement larger batch sizes. The ability to
modify the interface to meet operator needs is advantageous.

[0045] The HMI may be implemented with multiple levels of security or access for
selective access to certain machine functions. For example, three levels are possible (1)
operator level, (2) facility management/supervisor level, and (3) service level. At the
operator level, which may be accessible without any required password, the standard
machine operating functions may be enabled and accessible. At the facility
management/supervisor level, which may be accessed by password or other security code,
certain operational settings may be accessible for modification, such as set speeds or
recipes stored in memory. At the service level, which may be accessed by password or
other security code, deeper code modifications may be accessible, as well as diagnostic
fault logs and other stored operational data.

[0046] The HMI and related control system may enable mixer status monitoring
and communication. For example, Fig. 12 shows an exemplary interface in the event of an
emergency stop, with banner communications at the top and overlaying the central portion
of the screen display. Other typical communications displayed in such manner may be
Bowl Not Up, Bowl Not In Place and Bowl Cage Not Closed. Such operator notices
enhance operator use. Various banner messages are possible, as is the ability to flash
portions of the screen in different colors as operator indicators. In addition, countdown
timer display is possible. The ability to produce pop-up message windows that do not
overlay standard display information of the screen is also possible. The machine controller
may also be configured to enable selection and display of training videos or

service/maintenance videos.
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[0047] An exemplary controller 150 is shown generically in Fig. 3. However, as
used herein, the term controller is intended to broadly encompass any circuit (e.g., solid
state, application specific integrated circuit (ASIC), an electronic circuit, a combinational
logic circuit, a field programmable gate array (FPGA)), processor(s) (e.g., shared,
dedicated, or group - including hardware or software that executes code), software,
firmware and/or other components, or a combination of some or all of the above, that carry
out the control functions of the machine or the control functions of any component thereof.
Portions of the controller thus may be incorporated into the HMI display unit electronics
and/or the VFD of the machine.
[0048] The controller may also operate with more advanced notice functions via
wireless communications, such as e-mail or other notices regarding necessary maintenance,
service or fault conditions. Communication of such messages to remote computer systems
or devices facilitates service and maintenance. In addition, the ability to remotely access
the mixing machine for diagnostics and monitoring from the corporate level may also be
provided.
[0049] Figs. 13A and 13B show exemplary fault log history interface screens. The
screens show the date and time of each fault, the type of fault and the cumulative frequency
of that fault type that the particular instance of the fault represents.
[0050] Fig. 14 shows an exemplary maintenance interface screen, which includes a
cumulative mixing machine run time display field. This interface also shows the ability to:
a. select and adjust various motor speeds,
b. select and adjust the acceleration rate of the motor (e.g., where the rate is
specified as a time period to accelerate from O to a set speed),
establish custom speeds,
d. implement multiple groups of speed settings (e.g., according to whether the
mixer is a Model HL600 or Model HL662 in the illustrated example),
e. select interface language,
f. select and adjust jog speed, and
g. select between two preset main screen interfaces (e.g., having different
display configurations).
[0051] With respect to the jog function, in the present machine this function is
implemented such that movement of the mixing implement for jog purposes is linked to

continued actuation of the displayed jog button. This feature, coupled with a relatively
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slow jog speed, enables an operator to readily position the mixing implement at any desired
orbital location within the bowl.

[0052] With respect to acceleration time, the adjustability of this parameter is
particularly useful for operators to facilitate appropriate mix without ingredient blow out
(e.g., the acceleration time can be set suitable for specific ingredients to assure that the
mixing tool does not force ingredients upward and out of the bowl). Notably, the
acceleration time itself is part of any set mix time (e.g., if the set mix time for a speed is 1
minute and 30 seconds, and the acceleration time is six seconds, the six seconds of
acceleration form part of the 1 minute and 30 second mix time).

[0053] The controller may also enable setting of various recipes (e.g., made up of
multiple speeds with corresponding mix times, which will be implemented in sequence).
[0054] Fig. 15 shows another interface screen in which custom speeds have been
defined for specific types of mixing operations (e.g., Grind, Shred, Slice).

[0055] The HMI of the current mixing machine enables the machine to display a
message, and graphically tell the operator what to do (e.g., what action to take). This
enhances the communication to the operator and is more efficient, saving time and
reducing operator errors.

[0056] In addition, the controller of the machine may be configured such that the
HMI can be used by the operator (or person programming the recipe) to view the machine
recipes in their entirety. In the past, without the dynamic HMI described herein, recipes
could only be viewed one line or step in the recipe at a time. The full recipe viewing is a
more intuitive way of communicating the information, saving time and reducing errors.
[0057] As seen in Fig. 11A, the main interface screen includes displayed bowl UP
and bowl DOWN buttons triggerable by the operator for movement of the bowl support
(e.g., via a prime mover linked to the bowl support). The controller, associated with the
prime mover and the user interface display, may be configured such that, during triggering
of the bowl support movement input to move the bowl support from the raised position to
the lowered position, an interrupt is generated (automatically by the controller) and a bowl
condition message is automatically displayed on the display (e.g., as a pop-up window
message or scrolling message per Fig. 12) advising an operator to unlock a bowl on the
bowl support. This provides a convenience feature for the operator to unlock before the

bowl is fully lowered.
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[0058] The prime mover may be a linear actuator with potentiometer to track the
actuator position (and thus bowl support position), or another sensor may be provided to
track actuator position or bowl support position directly, and the controller may be
configured to trigger the interrupt when the potentiometer indicates that the bowl support
has moved down to a specified position between the raised position and the lowered
position. A bowl support stroke distance is defined as a vertical distance between the
raised position and the lowered position, and the specified position may be at a set distance
below the raised position, wherein the set distance is between about 40% and about 60% of
the bowl support stroke distance.

[0059] The mixing machine may include a sensor for sensing whether the bowl is
locked on the support, and the controller may be configured to prevent further downward
movement of the bowl support from the specified position unless the sensor indicates that
the bowl is unlocked. If the bowl is pivotably mounted to the bowl support for movement
between a closed position and an open position, the sensor identifies the open position as
the bowl being unlocked. In addition, the controller may be configured such that an
operator must provide a bowl condition message acknowledgment input via the user
interface (e.g., pressing a displayed interface button that states “Bowl Is Unlocked™) to
enable further downward movement of the bowl support from the specified position.

[0060] The mixing implements for the machine may include enhanced sanitation
and cleanability by utilizing stainless steel connections, hubs and/or inserts eliminating the
need for overpaint or other coatings, eliminating bolts over product zone and/or eliminating
cavities. Weight reductions may also be achieved. For example, a whip tool in which a
stainless steel weldment forms the connection hub at the top of the tool, as opposed to prior
carbon steel and aluminum bolted assemblies, may be provided.

[0061] It is to be clearly understood that the above description is intended by way
of illustration and example only, is not intended to be taken by way of limitation, and that

other changes and modifications are possible.
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Claims

What is claimed is:

1. A food mixing machine, comprising:

a mixer body including a column and a head extending from the column;

a rotatable output member extending downward from the head for receiving a mixer
tool;

a bowl support mounted for vertical movement along the column between a
lowered position away from the head and a raised position toward the head,

a drive assembly linked to selectively drive the rotatable output member;

a user interface, including a touch-screen display, located on the mixer body;

a controller associated with the user interface, wherein the controller is configured

to communicate mixing machine condition information via the touch-screen display.

2. The mixing machine of claim 1, wherein the controller is configured to selectively
display one or more of:

(1) banner messages upon occurrence of one or more machine events;

(i1) real-time torque load in graphical form during mixing operations of the mixing

machine.

3. The mixing machine of claim 2, wherein the display of real-time torque load in

graphical form shows load percentage to full rated load.

4. The mixing machine of claim 1, wherein the controller is configured to provide
multiple levels of feature access including at least an operator level, a supervisor level and
a service level, where at least the supervisor level and the service level are accessed by

requiring user input of a security code via the user interface.

5. The mixing machine of claim 1, wherein the controller is configured to selectively
display pop-up window messages on the touch-screen display without removing or

obscuring standard display information.
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6. The mixing machine of claim 1, wherein the controller is configured to selectively
display verbal messages indicating each of an emergency stop condition, a bowl not up

condition, a bowl not in place condition and a bowl cage not closed condition.

7. The mixing machine of claim 1, wherein the controller is configured to selectively

enable access to, and display on the user interface of, a log file of fault occurrences.

8. The mixing machine of claim 1, wherein:

a prime mover is connected for powered movement of the bowl support back and
forth between the raised position and the lowered position under operator control via a
physical or graphic bowl drive actuation input;

the controller is configured such that, during triggering of the bowl drive actuation
input to move the bowl support from the raised position to the lowered position, the
controller generates an interrupt before the bowl support reaches the lowered position and a
bowl condition message is automatically displayed on the user interface advising the

operator to unlock a bowl on the bowl support.

9. The mixing machine of claim 8, further comprising:

a sensor for indicating location of the bowl support,

wherein the controller is configured to trigger the interrupt when the sensor
indicates that the bowl support has moved down to a specified position between the raised

position and the lowered position.

10. The mixing machine of claim 9 wherein a bowl support stroke distance is defined as
a vertical distance between the raised position and the lowered position, and the specified
position is at a set distance that is below the raised position, wherein the set distance is

between about 40% and about 60% of the bowl support stroke distance.

11. The mixing machine of claim 9 including a sensor for sensing whether the bowl is
locked on the support, wherein the controller is configured to prevent further downward
movement of the bowl support from the specified position unless the sensor indicates that

the bowl is unlocked.

14
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12. The mixing machine of claim 11 wherein the bowl is pivotably mounted to the bowl
support for movement between a closed position and an open position, and the sensor

identifies the open position as the bow! being unlocked.

13, The mixing machine of claim 8 wherein the controller is configured such that an
operator must provide a bowl condition message acknowledgment input via the user
interface to enable further downward movement of the bowl support from the specified

position.

14, The mixing machine of claim 1 wherein the user interface includes a housing
assembly with housing frame part, a housing body insert part and a housing sheet member,
wherein a front side of a perimeter portion of the housing sheet member sealingly engages
a rear edge of a flange the defines an opening through the housing frame part, wherein a
front side of a peripheral flange on the housing body insert part sealingly seats against a
rear side of the housing sheet member, wherein the housing sheet member includes an
opening that receives a body of the touch-screen display, and a rear side of a perimeter
portion of the touch-screen display sealingly seats against the front side of the housing

sheet member.

15. The mixing machine of claim 1 wherein the user interface includes a housing
assembly unit that forms an internal compartment, wherein the internal compartment is
sealed from a front or exposed side of the housing assembly unit for protection of electrical
connections to the interface components during user interface cleaning, where the electrical

connections are within the internal compartment.

16. A food mixing machine, comprising:

a mixer body with a head including a rotatable output member for receiving a mixer
tool;

a bowl support mounted for vertical movement along the mixer body between a
lowered position away from the head and a raised position toward the head,;

a drive arrangement linked to drive the mixer tool, the drive arrangement including

a motor with a nominal speed in excess of 1200 RPM.

15
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17, The mixing machine of claim 16 wherein the drive arrangement includes a VFD

with sensorless vector type drive.

18.  The mixing machine of claim 16 wherein the motor is a four pole motor that
provides higher torque for a plurality of set speeds as compared to use of a motor with six

poles or more.

19.  The mixing machine of claim 16 wherein the drive arrangement includes a VFD

with hertz selections.

16
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