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ABSTRACT

Mixer systems with pivoting mixer bowl arrangements are provided. One
arrangement provides a bowl support (20) including at least one rotatable pin member
(506) mounted thereon for defining a bowl pivot axis. Another arrangement provides

a two-piece pivoting bowl. [Fig. 1]
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MIXER WITH PIVOTABLE BOWL

This application is a Divisional of Australian Patent Application No. 2005339562, the
entire contents of which are herein incorporated by reference.

FIELD
The present application is directed to a bowl that can be pivotally coupled to a mixer,

and to a mixer system having a pivotable bowl.

BACKGROUND

A reference herein to matter which is given as prior art is not to be taken as an
admission that that matter was, in Australia, known or that it contains was part of the
common general knowledge as at the priority date of any of the claims.

Mixers are used to mix and blend a wide variety of materials. The mixers typically
include a mixer body having a motor that drives a generally vertically-extending
mixing element, and a bowl that is located below the mixing element. The bowl
receives the materials to be mixed at the lower end of the rotatable mixing element
therein. The bowl is typically detachable from the mixer body to aid in loading and
unloading the materials into the bowl, and to enable cleaning, repair or replacement of
the bowil.

In most existing mixers, the mixer bowl is vertically movabile relative to the body such
that the bowl can be lowered away from the mixing element. The materials to be
mixed can then be added to or removed from the bowl while the bowl is in its lowered
position. However, even after the bowl is lowered, the user may have difficulty in
accessing the bowl to add or remove materials from the bowl due to the location and
orientation of the overhang portion of the mixer body relative to the bowl.

Accordingly, there is need for a mixer having a bowl that provides convenient access

to the bowil.

According to the invention there is provided a mixer system comprising: a mixer body
having a downwardly extending rotatable output component and a bowl support

positioned below the output component, the bowl support including left and right
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arms; a two piece pivoting bowl arrangement mounted on the bowl support, including
a bowl collar pivotally mounted to one arm of the bowl support for rotation about a
pivot axis on the one arm, and a bowl removably supported on the bowl collar for
rotation with the bowl collar to move between a mixing position relative to the mixer
body and an open position relative to the mixer body, wherein the bowl collar includes
first and second spaced apart upwardly extending pins and the bowl includes a first
exterior bracket engaged with the first pin and a second exterior bracket engaged with
the second pin, the bow! collar further includes an opening for use in locking the bowl
collar in a closed position, and the bowl includes an exterior band that rests upon an

upper surface of the bowl collar.

A mixer system configured for pivoting bowl operation is provided in various
embodiments and examples. Corresponding mixer bowl configurations are also

provided.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of one embodiment of the mixer of the present invention;

Fig. 2 is a perspective view of the bowl, yoke, and part of the mixer body of the mixer
of Fig. 1, with the bowl being vertically spaced away from the yoke;

Fig. 3 is a perspective view of the bowl, yoke, and part of the mixer body of Fig. 2,
with the bowl coupled to the yoke and in the loading position;

Fig. 4 is a perspective view of the bowl, yoke, and part of the mixer body of Fig. 3,

with the bowl in its closed position;

Fig. 5 is a perspective view of the bowl yoke, and part of the mixer body of Fig. 4, with

the bowi in its use position;

Fig. 6 is a perspective view of the bowl, yoke, and part of the mixer body illustrating

an alternate embodiment of the mixer of the present invention.
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Fig. 7 is a perspective view of a bowl, yoke, and part of a mixer body
illustrating a detent mechanism;

Fig. 8 is a front view schematic representation of the mixer of Fig. 1;

Fig. 9 is a perspective view of a bowl, yoke, and part of a mixer body,
illustrating another detent mechanism, with the bowl in the loading position:

Fig. 10 is a perspective view of the bowl, yoke, and part of the mixer body of
Fig. 8, with the bowl in its closed position;

Fig. 10A is a perspective view of the bowl, yoke, and part of the mixer body of
Fig. 10 illustrating an alternate bracket;

Fig. 11 is a bottom detail view of the bowl, yoke, and part of the mixer body of
Fig. 9;

Fig. 12 is a perspective partial cross section of the locking mechanism of the
mixer of Fig. 9;

Fig. 13 is a perspective partial cross section of the mixer of Fig. 9, illustrating
the bow! switch in its open position;

Fig. 14 is a perspective partial cross section of the mixer of Fig. 9, iflustrating
the bowl switch in its closed position;

Fig. 15 is a side cross section of the bowl of Fig. 9, illustrating the bow! switch
in its closed position;

Fig. 16 is a block diagram illustrating one embodiment of a control structure
architecture that may be used to control a mixer:

Fig. 17 is a top view of the mixer of Fig. 9;

Fig. 18 is a perspective view of another embodiment of a bowl:
Fig. 19 is a perspective view of another embodiment of a bowl:
Figs. 20-22 depict a mixer system with a rotating pin arrangement:

Figs. 23-28 depict a mixer system with a pivoting bowl collar arrangement.
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DETAILED DESCRIPTION

Fig. 1 illustrates a mixer, generally designated 10, which includes a mixer body
12 having a generally vertically-extending main portion 13 and a overhang
portion or transmission head 14. The mixer body 12 includes a yoke 20
coupled to the main portion 13 of the mixer body 12. The yoke 20 is generally
semicircular in top view, and is shaped to closely receive a mixer bowl 18
therein. The yoke 20 is coupled to a vertically movable yoke base 50, and the
yoke base 50 is vertically movable along a pair of guide rails 52, 54.

The mixer 10 includes a motor or mixing drive 11 housed in the mixer body 12.
The mixing drive 11 is drivingly coupled to an output component 15 (see Fig.
8) to rotate the output component about its central axis A. The mixer 10
includes a generally downwardly-extending mixing element 16 (such as a
dough hook) that is removably connected to the output component 15. The
mixing element 16 can be any of a wide variety of shapes and can be coupled
to the output component 15 by a wide variety of attachment mechanisms, such
as a bayonet-style attachment (not shown). The bowl 18 is shaped to be
mounted to the yoke 20 of the mixer body 12 such that the bowl 18 is closely
received in the yoke 20. The bow! 18 includes a bow! body 19 that contains the
materials to be mixed (not shown), and a top rim or edge 23 that forms a plane
C. The bowl 18 includes a central axis B that is generally perpendicular to the
plane C. The bowl 18 also includes pair of verﬁcally spaced bands 21, each
band 21 being attached to the bowl body 19, such as by spot welding.

~ As shown in Fig. 2, the mixer 10 includes a mounting structure, generally

designated 22, which pivotally couples the bow! 18 to the yoke 20 and mixer
body 12. In one embodiment, the mounting structure 22 includes a pair of pin
arms 28, 30, each pin arm 28, 30 being coupled to and protruding outwardly
from the bowl 18. Each pin arm 28, 30 may be coupled to one of the bands,
21, such as by welding, and includes a pin 24, 26, extending generally
downwardly from the pin arm 28, 30. In this embodiment, the mounting
structure 22 may further include a pair of brackets 32, 34 that are mounted
(preferably by casting) onto a distal end of the yoke 20, each bracket 32, 34
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having a hole 36, 38 formed therein. As shown in Fig. 2, the pins 24, 26 are

generally axially aligned with one another, as are the holes 36, 38.
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In order to mount the bow! 18 to the mixer body 12, the bowl 18 is positioned such that
the pihs 24, 26 are aligned with the holes 36, 38 in each bracket 32, 34, as shown in Fig. 2. The
bow] 18 is then lowered such that the pins 24, 26 are received in the corresponding holes 36,
38, and the pin drms 28, 30 engage the top surface of the cofresponding mounting bracket 32,
34, as shown in Fig, 3. Bach pin 24, 26 preferably has a tapered tip to guide the pins 24, 26
into the mounting brackets 32, 34. After each pin 24, 26 is received in a hole 36, 38, each
pin/bracket combination forms a hinge about which the bowl 18 can pivot. The bowl 18 is

“ shown if its loading/unloading position in Fig. 3 wherein the bow] is pivoted (at least slightly)
" away from the mixer body 12 and yoke 20,

After the bowl 18 is mounted to the mixer body 12, the bowl 18 can then be pivoted
from its loading/unloading position of Fig. 3, to its closed position, as shown in Fig. 4, When
the bowl 18 is in the closed position, the bowl 18 is located adjacent to the mixer body 12 and
received within the yoke 20, and the bow] 18 is aligned such that the inixing element 16 can be
received in the bow! 18 when the bowl 18 is raised relative to the mixing element 16.
Futthérmore, when the bow! 18 is in the closed position, the central axis B of the bowl 18 is

* preferebly aligned with the central axis A of the output component 15, and with the central axis

of the mixing element 16,

In order to move the bowl from its closed position (Fig. 4) to its use position (Fig'. 5),
the yoke 20 is raised vertically by moving the yoke base 50 along the pair of vertically- ‘
extending g’u‘idé rails 52, 54. Typically, a bowl up/down drive or hand crank (not shown) is

* used to raise the yoke 20, As the yoke 20 is raised, it also raises the bowl 18 to its use position,

as shown in Figs. 1 and 5. When the-bowl 18 is in the use positioh, the lower portion of the
mixing element 16 is received in the bowl 18 such that the mixing element 16 can mix the

. contents of the bowl 18,

The bowl 18 may include a locking bracket 60 (Figs. 3 and 4) having an opening 64,
and the mixer body 12 may include a generally downwardly-extending locking pin 62. When
the bowl 18 is moved to its use position (Fig. 5), the locking pin 62 may be received in the

. opening 64 of the locking bracket 60 to retain the bowl in the use position; that is, the locking .

pin/locking bracket combination prevents the bowl 18 from pivoting about the mounting
structure 22.

In another embodiment of the invention, the location of the pins and bracket may be

4
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reversed. For example, Fig. 6 illustrates a mounting structure 71 for mounting a bow! 72 to the

. 'yoke 20. In this embodiment, the bowl 72 has an outer surface 74 and a pair of brackets 76, 78
- coupled to and extending outwardly from the outer surface 74. Bach bracket 76, 78 may be

coupled (such as by welding) to one of the bands 21 and include a generally circular opening
80 formed therein. The mounting structure 71 further includes a pair of pins 82, 84 coupled to
and extending upwardly from the yoke 20.

. In order to mount the bowl 72 to the yoke 20, the brackets 76, 78 are aligned and
located such that the openings 80 can each receive an associated pin 82, 84 therethrough to
pivotally couple the bowl 72 to the yoke 20. After the bowl 72 is coupled to the yoke 20, the

. “bowl 72 can be pivoted into and out of the closed position and utilized in the same manner as

the bow] 18 described above. Fulthermore, it should be understood that the bowl 72 need not
necjessa‘r'ily include the brackets 76, 78, and that nearly any structure of the bow! can have the
openings 80 formed therein. For example, the bowl 72 may have a lip or other mounting

pottion (not shown) extending wholly or partially around the perimeter of the bowl 72, and the

‘op én'ing or op énin‘gs 80 may be located on the lip or other mounting portion. If desired, the

lower pin 84 may be slightly shorter than the upper pin 82 to aid in loading and unloading the
bowl 72 on the yoke 12. .

‘The mounting shructures 22, 71 enable the bowl 18, 72 to be pivoted out from under the
overhang portion 14 of the mixer body 12 to its loading/unloading position, as shown in Fig. 7.
,Wh"ile; in fhe loading/unloading position, the bowl 18, 72 provides easy access to the inner
cé_wity of the bowl for loading and unloading materials in the bowl. Futthermore, when in the

. loading/unloading position, the handles 66 are pivoted away from the mixer body 12 and’

.locatcd ih a convenient position for gripping.

The brackets 32, 34 or 76, 78 preferably provide sufficient support so that the central
axis B of the bowl 18, 72 i$ generally not skewed duiing the pivoting motion of the bowl 18, 72
(i.e., pivoting motion of the bow! into and out of the closed position and the loading/unloading
position).- More particularly, the orientation of the central axis B of the bowl 18, 72 relative to
the mixer body 12 preferably does not generally move during any pivoting motion of the bowl
18, 72. In other words, although the central axis B may be moved laterally during pivoting
motion of the bow], 18, 72 the orientation of the central axis B preferably remains generally

stationary relative to the mixer body or the axis A or the axis of rotation of the mixing

5
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component 16. In one embodiment, the central axis B of the bow! 18, 72 preferably is and
remains generally parallel to the central axis A of the output component 15 and the central axis
of the mixing component 16 during any pivoting movement of the bowl 18, 72. The output
component 15 may be or include a planetary gear system. In this case, the central axis A of the
output component 15 is the central axis about which the planetary gears orbit.
The bowl 18, 72 preferably pivots in the plane C that is defined by the upper lip or edge

23 of the bowl 18, 72 during all pivoting motion of the bowl 18, 72, and the plane C remains
stationary relative to the mixer body 12. This feature ensures that the bowl 18, 72 can be
rotated smoothly into and out of the closed position such that the user is riot required to lift the
bowl] during anypivoting motion of the bowl 18. The brackets 32, 34, 76, 78 and pins 24, 26,
82, 84 p{éfembly cooperate to ensure such smooth, planar pivoting of the bowl 18; 72. For
example, the brackets 32, 34 and 76, 78 are preferably vertically spaced apart from each other
by a sufficient distance to prevent the bowl 18, 72 from tilting during its pivoting movement.

' :Any variety of pins and brackets may be used for mounting the bowl 18 to the mixer
body 12. For example, the pins 24, 26, 82, 84 and associated holes or openings preferably have

_ 'a generally ciréiﬂar, or nearly circular (i.e. hexagonal, elliptical, etc.), cross section, although

pins and openings having other shapes may be used without departing from the scope of the
invention. For example, as shown in Figs. 18 and 19, at least one of the brackets 76, 78 may
include only a partial opening 80' (i.e. an opening that is not fully enclosed). In Fig. 18, the
opeﬁing 80' is generally semicircular in top view. In Fig. 19, the opening 80' is anearly .

" complete opening but includes a slot 81. Thus, it should be understood that the “openings” of

the present invention need not necessarily include enclosed openings.

Although each of the bracket 32, 34 (or 76, 78) are illustrated as being attached to the
bowl 18, 72, only one of the braclcets 32, 34 (or one of the brackets 76, 78) need to be coupled
to the bowl 18, 72. When only one of the brackets 32, 34 (or one of the bracket 76, 78) is
cc;upled to the bowl, the cther bracket may be coupled to the bracket that is coupled to the

" bowl, For example, with reference to Fig. 6, only the upper bracket 76 may be coupled to the

bowl, and the-lower bracket 78 may be coupled to a generally vertically-extending coupling
member (1ot shown) that is located outside of the yoke 20 and coupled to the upper bracket 76. '
In this manner, the upper bracket 76, lower bracket 78, and coupling member may form a

generally "C" shape in side view.
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Furthermore, the bowl 18, 72 may be a two-piece bowl. For example, the bowl may
include a first parf which is an annular collar that includes the associated brackets 32, 34, 76, 78
located thereon. The first part of the bowl may be a collar similar to one of the rings 21, but the
collar may be thick enough to support at least two of the vertically-spaced brackets 32, 34, 76,
78. In this case, collar can be pivotally coupled to the yoke, 20, and the second part of the bowl
18, 72 may be a bowl body that has a smooth outer surface that can slip into, or be lifted out of,
the collar,

The mixer 10 may include a detent mechanism to maintain the bowl 18, 72 in its closed
position while the bowl 18, 72 is raised and lowered, or during mixing operations. For
exarnple, Fig. 3 illustrates one detent mechanism, generally desighated 40, that may be used to
maintain the bowl 18 inits closed position (the detent mechanism 40 may also of course be
nsed with the bowl 72 or any other bowl used with the mixer). In this embodiment, the detent
mechanism 40 is preferably located on an opposed side of the bowl 18 relative to the mounting
structure 22. In the illustrated embodimeat, the detent mechanism 40 includes a relatively soft,
deformable washer 42 mounted on the yoke 20 and having a central opening 44 formed therein.

* - The detent mechanism 40 also includes a forwardly extending peg 46 mounted on the bowl 18.

The opening 44 in the washer 42 is slightly smaller than the largest portion of the peg 46, such
that when the bow! 18 is moved to its closed position, the peg 46 is forced into the washer 42,
which retains the peg 46 therein by an interference fit. In this manner, the detent mechanism
40 helps to maintain the bowl 18 in the closed position.

An alternate embodiment of the detent mechanism 40' is shown in Fig. 7. Again,
although Fig. 7 illustrates the detent mechanism or guide 40' in conjunction with the bowl 18,
the detent mechanism 40' may be used with the bowl 72 or any other bowl used with the mixer.
In this embodiment, the peg 46 is mounted onto a washer 47, and the yoke 20 has a recess 49
ghaped to receive the washer 47 therein. In this manner the bottom surface of the recess 49
'thay support some of the weight of the bowl 18 when the bowl 18 is in the closed position, and
therefore the yoke 20 can help to support the weight of the bowl 18 when the washer 47 is
received in the recess 49.

The portion of the detent mechanisms 40, 40' located on the bowl 18 can be located on
neatly any surface of the bowl 18 that can engage a corresponding part located on the mixer
body 12. Preferably, the portion of the detent mechanisms 40, 40' located on the bowl 18 are

7
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located on a portion of the bowl 18 that is located adjacent the yoke 20 when the bow! 18 is in
the closed position. Furthermore, the orientation of various components of the detent
mechanisms 40, 40' can be reversed. For example, the peg 46 of the detent mechanism 40 may
be locited on the mixer body 12 and the washer 42 may be located on the bowl 18. Similarly,
the locking bracket 60 may be located on the bowl 18 and the locking pin 62 may be located on
the mixer body 12. '

Figs. 9-12 illustrate yet another detent mechanism 104 that may be used with the mixer
of the present invention. Rigs. 9-12 illustrate the detent mechanism 104 used with a bowl 102,
although the detent mechanism 104 can be used with the bowls 18, 72 shown and described
eatlier, or nearly any other bow] used with the rixer.' The bowl 102 of Figs. 9-12 is sirilar to
the bowl 72 of Fig. 6 in that the bowl 102 has brackets 76, 78 (not shown in Figs. 9-12) with

. opénings 80 therein, dnd the yoke 20 has upwardly-extending pins 82, 84 (not shown in Figs. 9-

12) similar to the yoke 20 shown in Fig. 6. The detent mechanism 104 includes a locking

 bracket 106 coupled to an duter surface 108 of the bowl 102, the locking bracket 106 including

a generally circular operiing 109 therein. The yoke 20 may have a generally hemispherically-

shaped staihless steel pad 120 located thereon. Thie detent mechanism 104 includes a pivptéble

lock handle 110, which inéludes a gripping portion 107. '
As shiown in Fig. 12, the lock handle 110 is rotationally coupled to a cam 112 via a pin

(not shown) passed through aligned openings 111 formed in both the handle 110 and cam 112,

The cam 112 is in tumn rotationally coupled to a locking pin 114 vie a drive pin 113. The

. locking pin 114 is generally vertically oriented, and includes a generally hemispherical tip 117

received in the pad 120. The lock handle 110, cam 112 and looking pin 114 are rotationally
coupled together such that the lock handle 110 can be pivoted to cause the locking pin 114 to
be moved vertically. For example, Fig. 9 illustrates the detent mechanism 104 in its unlocked
position wherein the lockixig pin 114 is flush with, or recessed below, the pad 120, When the
lock handlé 110 is rotated in the direction of arrow D of Fig. 9, the cam 112 is rotated in the
direction of arrow D and the locking pin 114 is moved vertically upwardly such that the locking

" pin 114 protrudes above the pad 120 (see Figs. 10 and 10A wherein the lock handle 110 has

been rotated about 270°). Conversely, the lock handle 110 can be rotated in the direction of
arrow £ of Figs. 10 and 10A to move the locldng pin 114 vertically downwardly such that the
locking pin 114 is flush with or recessed below the pad 120.

8
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In this manner, when the bowl 102 is in its closed position as shown in Fig. 10, the lock
handle 110 can be rotated such that the tip 117 of the locking pin 114 protrudes above the pad

1120 and is received in the opening 109 of the locking bracket 106 to maintain the bowl 102 in

its closed position, When it is desired to release the detent mechanism 104 and move the bowl
102 out of the closed position, the handle 110 is rotated in the direction of arrow E to retract the
locking pin 114, In this manner, the locking pin 114 effectively operates as a retractable .
mounting pin. The locking pin 114 could also be maintained in the extended position by

" friction, an ovér-center mechanism, or another detérit or other similar means. Of course, a wide

variety of other detent mechanisms may be used to maintain the bowls 18, 72,102 in the closed
position without departing from the scope of the invention, including & variety of latches,
hooks, interengaging geometries, clasps, clips, frictionally engaging surfaces, magnets and the

. like. For example, the bowl may include an outwardly-extending protrqsion, and the yoke may

include 4 recess that is shaped to receive the protrusion therein. In this manner, in order to

A .move tlie bowl into its closed position, the bowl may be lifted slightly upwardly and pivoted

_into the closed position such that the protrusion is'located over the recess, The bowl can then

be lowered such that the protrusion is received in the recess to inaintain the bow) in the closed
position. :

Although the bracket 106 preferably includes an opening 109 located therein such that

_ the bowl 102 is blocked from pivoting in both directions, the bracket 106 need not include an

openihg 109 located therein as shown in Fig. 10A. In this case, the bracket 106 is located
behind the locking pin 114, and the bracket 106 has an engagt':nient surface 103 which engages .
the locking pin 114 and prevents the bowl 102 from pivoting away from the closed position.
Thus, the bowl 102 can include nearly any protrusion, bracket, pin, or the like that can be

* located behind the locking pin 114 when the locking pin 114 is in its extended position.
- Furthermore, instead of including a hole or opening, the bracket 106 may include an

indentation that receives the pin therein. The bracket 106 may also include & partial opening
sirhilar to the openings 80' shown in Figs. 18 and 19.

As illustrated in Figs. 13-15, the mixer of the present invention may also include a
sensor, generally designated 130, to detect when the bowl 18, 72, 102 is in its closed position.
In the illustrated embodiment, the sensor 130 includes & spring loaded plunger 132 that is
received in a slot 133 of the mixer body 12. The inner end 134 of the plunger 132 is coupled to

9
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. like.

a generally vertically-extending switch plate 137. The plunger 132 and switch plate 137 .
together form an actuating assembly 139. The sensor 130 also includes a limit switch 136
having & frigger 141 coupled to the mixer body 12. The sensor 130 includes a spring 140
located about the plunger 132 to bias the plunger 132 away fiom the mixer body 12 and toward
the bowl 18, 72, 102. In this manner, in the absence of outside forces the switch plate 137 is

spaced away from the trigger 141.

The bowl 18, 72, 102 may include a lug or protrusion 144 located on an outer surface of
the bow! and extending .generally outwardly therefrom. As shown in Figs.'14 and 15, the
protrusion 144 is shaped to engage the plunger 132 and move the plunger 132 inwardly -
(thereby cornpressing the spring 140) when the bowl 18, 72, 102 is located in the closed
position. When the protrusion 144 engages the plunger 132 and moves the plunger 132
inwardly, the switch plate 137 is pressqd into contact with the trigger 141 of the limit switch
136, thereby triggéring the limit switch 136, The limit switch 136 can then send a signal toa
centrdl controller, processor or CPU of the mixer to indicate that the bowl 18, 72, 102 is in the
closed p&sition. It one embodiment, the bowl 18, 72, 102 and/or plunger 132 may include a
disengagement feature such that the protrusion 144 engages and pulls the plunger 132
outwardly when theé bowl 18, 72, 102 is pivoted away from its closed position. The

disengagement feature may includes various inter engaging geometries, rotating cams and the

Once the bowl 18, 72, 102 is in its closed position and the limit switch 136 is triggered,

‘ theé bowl may be raised into the operdting position and the contents of the bowl may be mixed

by the tiking element 16. The switch plate 137 is coﬁpled to the yoke 20 and therefore moves

‘ ~ vertically with the yoke 20 and bowl 18, 72, 102 as the yoke 20 is moved. Thus, the switch
plate 137 may be a relatively long, vertically extending strip that slides over the trigger 141 as

the yoke 20 is raised so that the switch plate 137 can thereby maintain the limit switch 136 in
its closed or triggered state. Thus, the switch plate 137 is preferably long enough such that at
least part of the switch plate 137 is located over the trigger 141 for the entire vertioal range of
motion of the yoke 20. '

If desired, the spring 140 may be sufficiently stiff such that the bowl 18, 72, 102 cannot
remain in the closed position without activating the detent mechanism 104. In other words, the
spring 140 may cause the bowl 102 to pivot out of the closed position unless the detent

10
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mechanism 104 is activated to lock the bowl 18, 72, 102 in the closed position. In this manner,
the ejection of the bowl 18, 72, 102 out of the closed position by the spring 140 can serve as a

- reminder to the operator to activate the detent mechanism 104, Of course, the mixer may have

another spring or other structure besides the spring 140 to eject the bow! out of the closed
position.

Fig. 16 illustrates a block diagram of a control structure that may be used in association
with the sensor 130 to control mixer operations. The limit switch or lock switch 136 is
preferably coupled to a control circuit 170. The control circuit 170 is coupled to a user input
panel 172, which can be operated by a user to input the desired rotational speed of the mixing

elernent 16, the duration of mixing, etc. The control circuit 170 is also coupled to the mixing

. drive 11 to control the rotation of the output component 15 and mixing element 16. The mixer -

may also include a bowl up/down switch 176 that can be actuated by an operator to trigger a

‘ _ bowl up/down drive 178 to raise and/or lower the yoke and bowl. The bowl up/down switch

176 is coupled to the control ¢ireuit 170 and to the bowl up/down drive 178 which drives the
vertical movement of the bowl and yoke. The bowl up/down drive 178 is also coupled to the
control circuit 170. The control circuit 170 is also connected to an annunciator 180, suchas a
buzzer, that can be activated upon the occurrence of certain events.

The control structure of Fig, 16 may be used to ensure that the switch 136 must be
closed before the bowl up/down drive 178 and the mixing drive 11 are activated. More
particularly, if the switch 136 is not closed, the control circuit 170 may disable the mixing drive
11, bowl up/down drive 178 arid/or the bowl up/down switch 176. Alternately, if the switch
136 is not closed, the up/down drive 178 may be controlled such that the bowl can be lowered
but cannot be raised. Similarly, if the switch 136 becomes opened during lifting or mixing
operations, the contrdl circuit 170 may disable the mixing drive 11, bowl up/down drive 178
and/or the bowl up/down switch 176 to stop any lifting or mixing operations. If the sensor 130
becomes opened during mixing operations, besides disabling the mixing drive 11, the control
circuit may trigger the annunciator 180 to attract the attention of the operator.

The location end orientation of the various componeats of the bowl 102 may be varied

to conform the bowl to various mixers. However, Fig, 17 iltustrates one embodiment of the

" . bowl 102. In the illustrated embodiment, the handles 66 are about 180 degrees apart from each

other. Similarly, the locking bracket 106 and the mounting brackets 76, 78 are about 180
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degrees apart from each other. The mounting brackéts 76, 78 are spaced about 30 degrees from
the adjacent handle 66, and the protrusion 144 is spaced about 90 degrees from the locking
br}aékets 76, 78 and locking bracket 106.

Referring riow to Figs. 20-22, in another embodiment one side or arm of the bowl yoke

20 is provided with 2 vertically extending through opening 500 into which a rotating pin .

assembly 502 is fitted. Pin assembly 502 includes a bushing 504 that is fixedly positioned in

the opening 500 and a pin 506 that passes through the bushing 504 and that can rotate relative
to the bushing 504. The upper side of the bushing includes an asmular lip 508 that is recessed
‘into an enlarged top portion of the through opening 500 and the upper portion of the pin 506
includes a corrésponding lip 510 that rests upon bushing lip 508. The lower surface of lip 510

." glides across the upper surface of lip 508 during pin rotation. A pin, nut assembly or other

structure (not shown) could Be providéd on the lower portion 512 of the pin that extends from

. the bottom of the yoke 20 to prevent the pin 506 from being removed from the bushing 504. In

the illustrated example the exposed upper portion 514 of the pin 506 is square shaped (when
viewed from the top). The lower pin portion 512 may also include a rectangular shape as
shown. . ‘ )

The bowl 520 includes a bracket arrangement 522 with upper and lower bracket
extensions 524 and 526. The upper bracket extension 524 includes a square shaped opening for
engaging the sguare shaped pin portion 514 and the lower bracket extension 526 includes a
generally radially extending (relative to an upright axis of the bowl) slot for engaging the lower
pin portion 512. When the bowl 520 is mdved for a pivoting operation, the rotational forces are

" transferred by the bracket arrangemeént 522 to the pin 506 causing the pin to rotate in the

bushing 504. It is recognized that other non-circular shapes (e.g., oval, elliptical, triangular,
nore than 4 sides or some non-regular shape) could be used for the upper portion of the pin and

the lower portion of the pin, as well as the corresponding bracket openings. Moreover, to

" transfer bowl movement forces to the pin for causing pin rotation, only one of the upper pin

portion and the lower pin portion could be non-circular, with the other being circular. The

bowl may include a second bracket arrangement 530 on an opposite side thereof for locking the

. bowl into its closed position relative to the yoke 20. The bracket arrangement may include an

opening and an inclined surface as previously described.

The embodiment of Figs. 20-22 may be combined with the bowl closed sensor

12




09 Dec 2010

2010249261

arrangement previously described, or any other suitable bowl closed sensor arrangement (e.g.,

including mechanical, optical or magnetic sensors). The bowl could include a corresponding

' protrusion for triggéring the bow] closed sensor. Likewise mixer function control based upon
" the open/elosed status of the bowl, as well as the up/down status of the yoke could be as

described above.
€
In the embodiment of Figs. 20-22 additional features could be added, such as
cooperating surfaces on the upper portion 514 of the pin and the bracket extension 524

tespectively that cause the pin to rotate into proper alignment with the bracket extension

" opening as the bracket éxtension 524 moves downward toward the pin during mounting of the

bowl to fte mixer body. In another variation, the pin assebly 502 may include a torsion
spring arrangement that causes the pin 506 to always be biased into a certain positioh when
thers are no éxternal rotational forces acting on it.

_ Referring now to Figs. 23:28, another alternative embodiment is provided in which a
two-piece pivoting bowl arrangement is provided by using a bowl collar 600 that is mounfed in
a pivoting relgtionship with the mixer body yoke 20, with the bowl 602 supported on the bow!

- collér for mixing and for pivoting movement. In the illustrated example the bow] collar is

generally U-shapeﬂ, but the collar could also form a closed ring (e.g., as shown schematically

" in ddshed outline in Fig. 28). The collar 600 includes an upper opening 604 and downwardly

exteﬁding bracket 606 with an extension 608 including a slot 610, The mixer body yoke 20
includes an upper pin member 612 and a lower pin member 614 for engaging the opening 604
and slot 610 to permit rotdtion of the bowl collar about a pivot axis defined by the pin

" members. The pin members could be fixed or rotatable in the naturs of the previously

described pin and bushing arrangement, The illustrated bow! collar 600 includes Bowl mount
pins 616 and 618 and the bowl 602 includes comresponding spaced apart mount brackets 620
and 622 with openings to receive the mount pins 614 and 616 so that the bowl is supported on
the collar 600 and pivots with the collar 600. Additionally, the bowl 602 may includean
exterior band member 630 that is positioned to rest on the upper surface of the collar 600, The
collar 600 may alto include an opening 624 for use in locking the bowl collar 600 in the closed
position (e.g., as by interaction with a downwardly retracting pin such as that described above).
The bowl 602 can readily be removed from the bowl collar 600 for cleaning etc. In this
arrangement either the bowl collar 600 or bowl 602 could include a bowl closed sensor

13
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triggering protrusion, although it is generally preferred that such member be

. included on the bowl itself so as to restrict at least certain mixer functions when

the bowl is not present but the bowl coltar 600 is moved to its closed position.
Having described the invention in detail and by reference to the preferred
embodiments, it will be apparent that modifications and variations thereof are
possible without departing from the scope of the invention.
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The claims defining the invention are as follows:

A mixer system comprising:

a mixer body having a downwardly extending rotatable output component and
a bowl support positioned below the output component, the bowl support
including left and right arms;

a two piece pivoting bowl arrangement mounted on the bowl support, including
a bowl collar pivotally mounted to one arm of the bowl support for rotation
about a pivot axis on the one arm, and a bowl removably supported on the
bow! collar for rotation with the bowl collar to move between a mixing position
relative to the mixer body and an open position relative to the mixer body,
wherein the bowl collar includes first and second spaced apart upwardly
extending pins and the bowl includes a first exterior bracket engaged with the
first pin and a second exterior bracket engaged with the second pin,

the bowl collar further includes an opening for use in locking the bowl collar in
a closed position, and

the bowl includes an exterior band that rests upon an upper surface of the bowl

collar.

The mixer system of claim 1 wherein the bowl collar is generally U-shaped.

The mixer system of claim 1 wherein the bowl collar is generally ring-shaped.

A mixer system according to any one of the embodiments substantially as
herein described with reference to the accompanying drawings.
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