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Description

�[0001] The present application relates generally to
mixing machines utilized for mixing food products such
as dough, and more particularly to a mixing machine with
an independent power bowl lift and to a mixing machine
motor mount and related belt tensioner.

BACKGROUND

�[0002] A mixing machine according to the preamble of
claim 1 is known from US 5 472 276.
�[0003] It is known in commercial mixing machines to
provide a power bowl lift system. In the past positioning
of power bowl lift mechanisms has been limited by certain
space constraints. Further, such systems have been me-
chanically linked to the drive motor used to power mixing
operations, requiring the drive motor to run in order to
move the bowl up and/or down.
�[0004] It is also known to use belt drive systems in
commercial mixing machines. However, belt tensioning
is often difficult in such machines.
�[0005] Accordingly, it would be advantageous to pro-
vide a mixing machine with an improved power bowl lift
systema and/or an improved belt tensioning arrange-
ment.

SUMMARY

�[0006] In one aspect, a mixing machine includes a
head including a rotatable output member for receiving
a mixer tool. A mixer body includes a bowl receiving por-
tion below the head, the bowl receiving portion mounted
for movement between a lowered position away from the
head and a raised position toward the head. A drive as-
sembly is provided for effecting rotation of the rotatable
output member and includes an input shaft operatively
associated with the rotatable output member, a drive mo-
tor having an output shaft and a drive linkage extending
between the motor output shaft and the input shaft. The
drive linkage may be one of a belt or a chain defining a
loop enclosing the motor output shaft and the input shaft.
A linear actuator is connected for powered movement of
the bowl receiving portion back and forth between the
lowered position and the raised position, and a move-
ment axis of the linear actuator is enclosed by the loop.
�[0007] In another aspect, a mixing machine includes
a head including a rotatable output member for receiving
a mixer tool. A mixer body includes a bowl receiving por-
tion below the head, the bowl receiving portion mounted
for movement between a lowered position away from the
head and a raised position toward the head. A drive as-
sembly is provided for effecting rotation of the rotatable
output member and includes a drive motor. A linear ac-
tuator is connected for powered movement of the bowl
receiving portion back and forth between the lowered po-
sition and the raised position. The linear actuator and the
drive motor operate independently of each other such

that the linear actuator can move the bowl receiving por-
tion even when the drive motor is stopped.
�[0008] In yet another aspect, a mixing machine in-
cludes a mixer body and a head extending outward from
the mixer body and over a bowl receiving area, the head
including a rotatable output member for receiving a mixer
tool. A drive assembly is provided for effecting rotation
of the rotatable output member and includes a drive motor
with output shaft, an input shaft operatively associated
with the rotatable output member, and a belt arrangement
operatively connecting the motor output shaft and the
input shaft. The drive motor is connected to a mount
bracket and the mount bracket is pivotally connected to
a fixed support to permit pivot of the mount bracket and
drive motor about a pivot axis. A securing mechanism is
provided for preventing pivot of the mount bracket and
drive motor about the pivot axis, the securing mechanism
having a released state to allow pivot of the mount bracket
and drive motor. At least one vibration isolator is posi-
tioned between the drive motor and the mount bracket
for reducing vibrations transmitted therebetween during
motor operation.
�[0009] In a further aspect, an a mixing machine having
a rotatable output member for receiving a mixer tool, a
drive assembly for effecting rotation of the rotatable out-
put member and including a drive motor having an output
shaft and a mount assembly, an input shaft operatively
associated with the rotatable output member, and a belt
operatively connecting the motor output shaft and the
input shaft, a method for tensioning the belt involves the
steps of pivotally connecting the mount assembly to a
fixed support; providing a securing mechanism having a
secured state to prevent pivoting of the mount assembly
and drive motor and a released state to allow pivoting of
the mount assembly and drive motor; providing a portable
tensioning tool including first and second parts movable
relative to each other upon rotation of one of an internally
threaded portion and an externally threaded portion that
engages the internally threaded portion; while the secur-
ing mechanism is in the released state: engaging the
tensioning tool first part on the mount assembly for move-
ment therewith, engaging the tensioning tool second part
on a fixed support of the mixing machine, and rotating
one of the internally threaded portion and the externally
threaded portion in a first direction to pivot the mount
assembly and drive motor from a non-�tensioning position
to a tensioning position; subsequent to the above engag-
ing and rotating steps, placing the securing mechanism
in the secured state; subsequent to placing the securing
mechanism in the secured state, rotating the one of the
internally threaded portion and the externally threaded
portion in a second direction, and thereafter disengaging
the tensioning tool first part from the mount assembly
and disengaging the tensioning tool second part from the
fixed support.
�[0010] In yet another aspect, a portable tensioning tool
for use in tensioning a drive belt of a mixing machine
includes a rod having a protrusion extending away from
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an axis of the rod, the protrusion located toward a first
end of the rod, the rod being threaded along a portion
located toward a second end thereof. A guide extends
about the rod and is movable therealong, the guide in-
cluding a protrusion extending therefrom away from the
axis of the rod, the guide including a stop surface at one
end thereof. Spring means is positioned about the rod
and located for contacting the stop surface A limiter is
disposed about the rod and includes a first end and a
second end, the first end configured to overlap with the
spring means. The first end faces the stop surface and
includes a portion for contacting the stop surface when
the limiter is moved toward the stop surface and the
spring means is compressed. A nut is positioned along
the threaded portion of the rod and for moving the limiter
toward the guide stop surface.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0011] Fig. 1 is a perspective view of a mixing machine
with the top cover removed;
�[0012] Fig. 2 is a side elevation of the mixing machine
of Fig. 1 in partial cross-�section;
�[0013] Fig. 3 is a perspective view of an upper portion
of the mixing machine of Fig. 1;
�[0014] Fig. 4 is a control system schematic for the mix-
ing machine of Fig. 1;
�[0015] Fig. 5 illustrates one embodiment of a drive mo-
tor and motor mount assembly;
�[0016] Fig. 6 shows the motor and motor mount as-
sembly within the mixer;
�[0017] Fig. 7 shows the motor mount assembly as as-
sociated with a metal casting;
�[0018] . Fig. 8 shows a rear portion of a belt tensioning
tool; and
�[0019] Fig. 9 shows a full view of the belt tensioning
tool.

DETAILED DESCRIPTION

�[0020] Referring to Figs. 1-3, a mixing machine 10 is
shown and includes a base 12, a mixer body 13 including
a column 14 extending upward from the base 10, 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 receiving portion 20 of the
mixer body 13, where the bowl receiving portion 20 has
a spaced apart curved arms 21 defining a curved shape
to match the bowl 22. The head 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 (not shown) for enclosing the
components.
�[0021] 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 planetary 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 34. Also forming part of the drive assembly is 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. The illustrated drive linkage 40 is a
fixed linkage, meaning that the drive ratio between the
motor output shaft 38 and the gear system input shaft 30
does not change.
�[0022] The bowl receiving portion 20 may be mounted
for movement between a raised position toward the head
16 and a lowered position away from the head 16, the
raised position being used during mixing operations and
the lowered position being used for bowl installation and
removal as well as for installation and removal of mixing
tools on the rotatable output member 24. In this regard,
the curved arms 21 of the bowl receiving portion 20 con-
nect with a central support 50 and the support 50 rides
upward and downward on a pair of spaced apart guide
rails 52 on the front side of the column 14. A power lift
mechanism 54, such as a linear actuator, may be pro-
vided for effecting upward and downward movement of
the bowl receiving portion 20. In one embodiment, a suit-
able linear actuator is the Warner Electric DC24-10A5
series DC motor, 8" stroke length gear train and ACME
screw actuator. A top portion 56 of the linear actuator
may be secured to mounts 58 unitary with an internal
casting of the head, and a lower moving arm or rod portion
60 may be connected to mounts 62 on the support 50.
In both places a corresponding pin 57 or 61 extending
respectively through top portion 56 and moving rod por-
tion 60 can be used for connection to the respective
mounts 58 and 62. The moving arm or rod portion 60
extends from a housing portion 63. With respect to
mounts 58, the top of one or both mounts may also in-
clude an opening to receive a fastener that secures a
lock plate over the slot in the mount in order to hold the
pin 57 within the slot.
�[0023] As shown, the belt 42 forms a continuous loop
43 that encloses both the motor output shaft 38 and the
gear system input shaft 30. Further, a movement axis 55
of the linear actuator 54 extends upward through and is
also enclosed by the loop. When viewed from top or bot-
tom, the upper mounts 58 are also enclosed within the
belt loop. In one embodiment, at least some part of the
upper portion 56 is located at a height at or above the
belt 42. The foregoing arrangement maximizes utilization
of available space within the mixer head, by making use
of the space enclosed by the belt loop 43.
�[0024] In one embodiment a switched reluctance mo-
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tor is provided as the drive motor 36. A switched reluc-
tance motor is desirable because it can provide high
torque at low operating speeds, such as those often used
in mixing applications for planetary mixers. In other em-
bodiments, an AC induction motor might be used or a
DC motor might be used.
�[0025] Referring to Fig. 4, an exemplary control ar-
rangement for a switched reluctance motor embodiment
is shown and includes a control system 70 formed by a
control unit 72 and a switched reluctance ("SR") drive 74.
The control unit 72 includes a processor or microcontrol-
ler based timer control unit 76 and an analog control cir-
cuit 78. A user interface 80 enables a user to input desired
operations to the control unit 72, and a plurality of sensors
S1, S2, and S3 are also connected with the control unit
72 and indicate the status of various parts of the mixer
as will be described in more detail below. In an embod-
iment using an AC induction motor, a variable frequency
AC drive could be used in place of the SR drive 74. In an
embodiment using a DC motor a PWM type control of
motor speed could be provided.
�[0026] Referring again to Fig. 1, an exemplary user
interface 80 is located on the head 16 and includes a
plurality of input mechanisms including a bowl up/ �down
switch 82 for activating the power bowl lift mechanism
54, a time input mechanism 84 and associated LED dis-
play 86 for inputting a desired mix time, a speed input
mechanism 88 and associated LED display 90 for input-
ting a desired mix speed, a mix start button 92 and a mix
stop button 94. Referring to Figs. 1 and 4, the bowl up/
down switch 82 may be a double-�pole double- �throw
switch that closes a forward power path in the analog
control circuit 78 when depressed in one direction (e.g.
upward for BOWL UP) and closes a reverse power path
in the analog control circuit 78 when depressed in the
other direction (e.g. downward for BOWL DOWN), with
both power paths of the analog control circuit 78 deliver-
ing power to the power lift mechanism 54 for initiating
either up or down movement as may be desired. The
time input mechanism 84 may be a rotating knob con-
nected to a bi- �directional rotary encoder that outputs
pulses directly to the timer control 76 via the signal path
labeled TIME. The timer control 76 responsively drives
the LED display 86 to reflect the selected/�changing mix
time (e.g., in minutes and seconds). The speed input
mechanism may 88 be a rotating knob connected to a
six-�position switch such as a Carling switch providing in-
puts to the timer control 76 via the signal path labeled
SPEED. The timer control 76 responsively drives the LED
display 90 to reflect the selected speed (e.g., Stir, 1, 2,
3, 4). Of course, in the case of each input mechanism it
is contemplated that other types of devices could be
used.
�[0027] The mix start button 92 may be a normally- �open
pushbutton switch connected in the analog control circuit
78 and the mix stop button 94 may be a normally-�closed
pushbutton switch connected in the analog control circuit
78.

�[0028] While numerous types of sensors could be
used, in a simple form the sensors S1, S2, and S3 may
be limit switches incorporated in the analog control circuit
78 that open or close one or more signal or power paths
based upon monitored mixer parts. For example, sensor
switch S 1 may be located to close only when the bowl
receiving portion 20 moves to its raised position (e.g.
BOWL IS UP), sensor switch S2 could be located to close
only when a mixer bowl is placed in an operating position
relative to the bowl receiving portion 20 (e.g, BOWL IS
LOCKED) and sensor switch S3 may be located to close
only when a bowl guard positioned between the bowl 22
and the head 16 is in its closed position (e.g, GUARD IS
CLOSED).
�[0029] Referring again to Fig. 4, the control unit 72 con-
trols operation of the SR drive 74. In particular, the timer
control 76 communicates with the SR drive 74 via com-
munications bus 100 and also outputs a RUN or STOP
directive to the SR drive 74 via path 102. The SR drive
74 can also receive an emergency stop (E-�STOP) direc-
tive on path 104. The SR drive 74 controls three- �phase
power delivery to the SR motor 36 and receives a speed
indicating feedback signal from a rotary encoder 106 of
the motor 36 as well as a temperature feedback signal
from a temperature sensor 108. The SR drive 74 also
monitors and can control the level of current delivered to
the motor 36. Thus, the SR drive 74 provides closed-�loop
speed and acceleration control of the motor 36, and can
also prevent motor overload and reduce inrush current
during motor starting operations.
�[0030] The control system 70 can be used to imple-
ment both count down mix operations and count up mix
operations. A count down mix operation is one that occurs
for a time period that is set by the operator, preferably
with the time display 86 displaying a decrementing time
remaining for the mix operation. A count up mix operation
is one that continues until the operator causes the mix
operation to stop (e.g., presses the mix stop button 94)
or until some situation, other than time, causes the mix
operation to stop (e.g, the bowl is moved out of its oper-
ating position or the bowl guard is opened). During the
count up mix operation the time display 86 preferably
displays an incrementing time of the mix operation.
�[0031] As previously mentioned, the bowl up/ �down
switch 82 may be depressed in one direction to close
either a forward power path in the analog control circuit
78 (e.g. upward for BOWL UP) and in another direction
to close a reverse power path in the analog control circuit
78 (e.g. downward for BOWL DOWN). In this arrange-
ment, power delivery to the linear actuator 54 is not de-
pendent upon the operation of the motor 36. Accordingly,
the linear actuator 54 and the drive motor 36 operate
independently of each other, meaning that the linear ac-
tuator 54 can move the bowl receiving portion 20 even
when the drive motor 36 is stopped. In the illustrated em-
bodiment, the timer control 76 can selectively output a
signal on the BOWL LIFT line, or can otherwise affect
the analog control circuit 78 (e.g., by closing a circuit path
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in the analog control circuit), to selectively allow forward
power (bowl up direction) to be delivered to the linear
actuator 54.
�[0032] Referring now to Figs. 5-7, a mount arrange-
ment for the motor 36 is described. In particular, the motor
36 includes a mount assembly 100 for mounting the mo-
tor within the mixer. The illustrated motor mount assem-
bly 100 includes a plurality of mount feet 102 formed uni-
tary with and extending from the motor housing 103. In
the alternative, the mount feet could be attached to the
motor housing by, for example, a welding process. The
mount feet 102 are connected to a mount bracket 104.
In order to reduce vibrations transmitted from the motor
36 to the fixed support to which the motor mount assem-
bly is connected, a plurality of vibration isolators 106 are
provided. Vibration isolators 108 are also provided. Iso-
lating such vibrations helps reduce the noise level gen-
erated during motor operation by isolating the motor. In
the illustrated embodiment, the mount bracket 104 and
mount feet 102 are connected together by four nut and
bolt combinations (not shown). The bolts pass through
openings in the feet and bracket, and also pass through
sleeve openings in the vibration isolators 106 and 108.
One vibration isolator 106 is disposed about each bolt in
the region between the mount bracket 104 and mount
feet 102, and another vibration isolator 108 is disposed
about a portion of each bolt positioned on the opposite
side of the mount bracket 104. Washers 110 and 112
may be provided to each side of the four vibration isola-
tors 106 positioned between the mount bracket 104 and
mount feet 102, and washers 114 may be provided as
shown adjacent the four vibration isolators 108. The vi-
bration isolators 106 and 108 may be formed of any suit-
able material depending upon the vibration characteris-
tics experienced by a given mixing machine configura-
tion. In one example, an armor plated rubber materials
might be used for the vibration isolators.
�[0033] The mount bracket 104 includes an upper
flange portion 116 and a lower flange portion 118 that fit
respectively over and under side mount portions 120 and
122 of metal casting 124 (shown in Fig. 7 without linear
actuator mounts 58), which acts as a fixed support. The
metal casting 124 may be bolted to internal, vertical sup-
port rods of the mixer body. Each mount portion 120 and
122 is formed respectively by a pair of vertically spaced
arms, with the arms having aligned holes (not shown)
therethrough. The mount bracket flanges 116 and 118
include respective holes 126 and 128 toward one side,
the holes 126 and 128 also vertically aligned. The holes
126 and 128 are positioned into alignment with the
aligned holes of mount portion 122 and a rod or pin (not
shown) is passed through all of the aligned holes to form
a hinge about which the mount bracket 104 and drive
motor 36 can pivot. A retaining ring or clip (not shown)
is provided for the hinge rod to secure it in place. The
opposite side of each of the mount bracket flanges 116
and 118 is provided with a respective slot 130 and 132
formed therein, the two slots 130 and 132 being vertically

aligned. The slots 130 and 132 are aligned with the
threaded openings of the metal casting mount portion
120 and bolts 133 (Fig. 5) are threaded into the casting,
one from the top the other from the bottom. The bolts 133
may included serrated heads. The bolts 133 passing
through the slot 130 and threaded into the casting act as
securing mechanisms to selectively permit or prevent piv-
ot of the mount bracket 104 and drive motor 136. In par-
ticular, the bolts can be tightened to prevent pivot, and
the bolts can be loosened to a released state that will
permit pivoting. The upper flange portion 116 may also
include an additional opening 134 therethrough. As will
be described in more detail below, the aforementioned
pivoting mount arrangement is used to tension the belt
42.
�[0034] Referring now to Figs. 6, 8 and 9, a portable
belt tensioning tool 150 and tensioning method are de-
scribed. The belt tensioning tool 150 includes a rod 152
having a protrusion 154 extending away from an axis 156
of the rod 152. The protrusion 154 is located toward one
end 158 of the rod 152, and in the illustrated embodiment
is formed by acute bending the end-�portion of the rod as
shown. The rod 152 is externally threaded along at least
a portion 160 located toward end 162. A guide 164 ex-
tends about the rod 152 and is movable therealong. In
the illustrated embodiment the guide includes a through
opening and is slidably received on the rod 152. The
guide includes a protrusion 166 extending therefrom
away from the axis 156 of the rod 152. The guide also
includes a stop surface 168 at one end thereof.
�[0035] Spring means 170 is positioned about the rod
152 and located for contacting the stop surface 168. In
the illustrated embodiment the spring means is formed
by a Bellville spring washer set, but it is recognized that
other suitable spring means could be used such as one
or more coil springs or spacer and wave springs. A limiter
172 is disposed about the rod 152 and includes end 174
and end 176, with end 174 configured to overlap with the
spring means 170. The limiter 172 preferably slides along
the rod 152. In the illustrated embodiment end 174 is
tubular in nature to received the spring means 170 there-
in, but it is recognized that other variations are possible,
including where the end 174 is adapted to lie closely ad-
jacent the rod 152 and the spring means is sized to fit
around the outside of end 174. The end 174 faces the
stop surface 168 and includes a portion for contacting
the stop surface 168 if the limiter 172 is moved toward
the stop surface 168 and the spring means 170 is suffi-
ciently compressed between the limiter 170 and stop sur-
face 168. An internally threaded nut 178 is positioned
along the threaded portion 160 of the rod 152 and has
one end 180 facing the end 176 of the limiter 172 for
engagement therewith. Alternatively, the nut and limiter
could be unitary with each other.
�[0036] Both the protrusion 154 and the protrusion 166
may include a respective annular slot 182 and 184 formed
therein to facilitate belt tensioning in the manner hereafter
described.

7 8 



EP 1 433 522 B1

6

5

10

15

20

25

30

35

40

45

50

55

�[0037] In the mixing machine 10, the belt 42 can be
tensioned using the portable tensioning tool 150 as fol-
lows. The rod protrusion 154 is engaged in the opening
134 in the mount bracket 104, preferably with annular
slot 182 contacting an edge of the opening 134. The
opening 134 could also be formed on part of the motor
housing 103. The guide protrusion 166 is engaged in an
opening 190 of an interior fixed plate portion 192 of the
mixing machine frame, with the nut 178 being rotated
counterclockwise (when viewed from end 162 to end 158)
to move toward rod end 162 if needed to allow the guide
164 to be moved to a position to allow the protrusion 166
to align with the opening 190. Preferably, the annular slot
184 is aligned for contacting the edge of the opening 190.
While the bolts or other securing mechanisms through
slots 130 and 132 are in the released state, the nut 178
is rotated clockwise to move the nut 178 toward end 158
of the rod. When the nut engages the limiter 172 and the
spring means 170 begins to compress between the lim-
iter 172 and the stop surface 168 of the guide 164, the
compression of spring means 170 causes a force to be
exerted on the rod 152 that tends to pull the rod 152 so
that rod end 158 moves in a direction toward the guide
164. When this occurs, the mount bracket 104 and drive
motor 36 are pivoted clockwise (when viewed from the
top) as indicated by arrow 194 about hinge axis 196, mov-
ing the motor output shaft 38 and pulley 44 further away
from the gear system input shaft 30 and pulley 46, thereby
increasing the tension in belt 42. The nut 178 is rotated
sufficiently to move the mount bracket 104 and drive mo-
tor 36 from a non-�tensioning position to a final tensioning
position. In one embodiment, for new belt installation the
outside edge or end 174 of the limiter 172 contacts the
stop surface 168 of guide 164 and for used belt reten-
sioning the end 174 of the limiter 172 is spaced from the
stop surface 168 of guide 164 by some amount. The bolts
through slots 130 and 132, or other securing mechanism
(s), are then placed in the secured state to prevent the
mount bracket 104 and drive motor 36 from further piv-
oting. The tensioning tool nut 178 is then rotated coun-
terclockwise again to move toward rod end 162, releasing
the compression of spring means 170. When the nut 178
has been rotated sufficiently the annular slot 184 of guide
protrusion 166 is no longer urged into contact with the
edge of opening 190 and the annular slot 182 of rod pro-
trusion 154 is no longer urged into contact with the edge
of opening 134, allowing both protrusions to be disen-
gaged from their respective openings 190 and 134 to
permit removal of the tensioning tool 150.
�[0038] With respect to determining the final tensioning
position of the motor 36 and mount bracket 104, the metal
casting 124 can be formed with a tension indicator on a
top portion thereof, the indicator aligning with an edge
portion of the upper flange 116 of the mount bracket 104
to give an operator a visual means to determine when
the mount bracket 104 has been pivoted far enough to
provide desired tension on the belt 42. The tension indi-
cator could be as simple as a single mark to which the

edge portion of the upper flange 116 is aligned. More
developed tension indicators could be formed as scales
with a plurality of marks, such as one for new belts and
one or more for used belts. Another technique to achieve
desired belt tensioning would be to use a torque wrench
for rotating nut 178.
�[0039] During the above- �described tensioning process
the tension force built up in the belt 42 produces a torque
tending to cause the upper part of the drive motor 36 to
be rotated relative to the lower part of the drive motor 36.
Accordingly, when the motor 36 is in the non- �tensioning
position its output axis 198 has an orientation that is non-
parallel to its orientation when the motor 36 is in the ten-
sioning position. In order to allow for this change in ori-
entation of the motor axis 198 during tensioning, the
spacing between the mount bracket 110 and the mount
feet 102 can initially be made greater at the upper side
than at the lower side. For example, the upper washers
112 can be made slightly thicker than the lower washers
as shown in Fig. 5. The lower bolt through slot 132 in
bracket 104 is threaded clockwise into the metal casting
120 until the head of the bolt contacts the surface of the
bracket, then the bolt is turned back counterclockwise b
turn to prevent binding of bracket 104 while maintaining
the surface of the mount bracket parallel to the surface
of the metal casting during the tensioning process. During
tensioning, the upper vibration isolators 106 will com-
press slightly due to the aforementioned torque, bringing
the motor output axis 198 into a substantially vertical ori-
entation. As an alternative to using washers of different
thickness, the upper mount feet 102 could be formed so
as to be spaced slightly further away from the motor out-
put axis 198 as compared to the lower mount feet.
�[0040] It is to be clearly understood that the above de-
scription is intended by way of illustration and example
only and is not intended to be taken by way of limitation.
Other changes and modifications could be made, includ-
ing both narrowing and broadening variations and mod-
ifications of the appended claims.

Claims

1. A mixing machine, comprising:�

a head (16) including a rotatable output member
(24) for receiving a mixer tool;
a mixer body (13) including a bowl receiving por-
tion (20) below the head (16), the bowl receiving
portion (20) mounted for movement between a
lowered position away from the head (16) and
a raised position toward the head (16),
a drive assembly (26) for effecting rotation of the
rotatable output member (24) and including an
input shaft (30) operatively associated with the
rotatable output member (24), a drive motor (36)
having an output shaft (38), a drive linkage (40)
extending between the motor output shaft (38)

9 10 



EP 1 433 522 B1

7

5

10

15

20

25

30

35

40

45

50

55

and the input shaft (30), the drive linkage (40)
including one of a belt (42) or a chain defining a
loop enclosing the motor output shaft (38) and
the input shaft �(30);
characterized by
a linear actuator (54) connected for powered
movement of the bowl receiving portion back
and forth between the lowered position and the
raised position, a movement axis of the linear
actuator (54) enclosed by the loop.

2. The mixing machine of claim 1 wherein the mixer
body (13) includes a column (14) and the drive motor
(36) is located in-�line with the column (14) and the
output shaft (38) extends upward.

3. The mixing machine of claim 1 or 2 wherein the input
shaft (30) connects to the rotatable output member
(24) through a gear system (28) within the head (16).

4. The mixing machine of one of claims 1 to 3 wherein
at least a portion of the linear actuator (54) extends
above a height of the belt (42) or chain.

5. The mixing machine of one of the preceding claims
wherein an upper portion of the linear actuator (54)
is located at a height that is the same as a height of
at least part of the belt (42) or chain.

6. The mixing machine of one of the preceding claims
wherein the head (16) includes a pair of mounts (58)
therein, an upper shaft portion of the linear actuator
operatively connected to the mounts (58).

7. The mixing machine of claim 6 wherein the mounts
(58) are enclosed by the loop.

8. The mixing machine of claim 6 or 7 wherein the
mounts (58) are unitary with a metal casting of the
head (16).

9. The mixing machine of claim 8 wherein the drive link-
age comprises a belt drive linkage and the loop is
defined by a belt (42), the metal casting further in-
cludes first and second spaced apart mount portions
(120, 122) unitary therewith, the drive motor (36) in-
cludes a mount bracket (104) having a first side con-
nected to the first mount portion (122) to form a hinge
axis about which the mount bracket rotates, the
mount bracket having a second side connected to
the second mount portion (120) by a securing mech-
anism for preventing rotation of the mount bracket
(104) about the hinge, the securing mechanism hav-
ing a released state to allow rotation of the mount
bracket (104) about the hinge.

10. The mixing machine of one of the preceding claims
wherein the movement axis is defined by a moving

arm that extends partially internal to a housing, and
the linear actuator (54) includes a drive motor aligned
alongside the movement axis.

11. The mixing machine of one of the preceding claims
wherein the linear actuator (54) comprises a screw
type actuator.

12. The mixing machine of one of the preceding claims
wherein the linear actuator (54) and the drive motor
(36) operate independently of each other such that
the linear actuator (54) can move the bowl receiving
portion (20) even when the drive motor (36) is
stopped.

Patentansprüche

1. Mischmaschine, aufweisend: �

einen Kopf (16), der ein drehbares Ausgangs-
element (24) zur Aufnahme eines Mischerwerk-
zeugs einschließt;
einen Mischerkörper (13), der einen Schüssel-
aufnahmeteil (20) unter dem Kopf (16) aufweist,
wobei der Schüsselaufnahmeteil (20) zur Bewe-
gung zwischen einer abgesenkten Position vom
Kopf (16) weg und
einer angehobenen Position zum Kopf (16) hin
montiert ist,
eine Antriebsanordnung (26) zur Bewirkung ei-
ner Rotation des drehbaren Ausgangselements
(24) und aufweisend eine Eingangswelle (30),
die funktionsmäßig dem drehbaren Ausgangs-
element (24) zugeordnet ist, einen Antriebsmo-
tor (36) mit einer Ausgangswelle (38), eine An-
triebsverbindung (40), die sich zwischen der
Motorausgangswelle (38) und der Eingangswel-
le (30) erstreckt, wobei die Antriebsverbindung
(40) einen Riemen (42) oder eine Kette, die eine
Schleife definieren, die die Motorausgangswelle
(38) und die Eingangswelle (30) einschließt, auf-
weist;
gekennzeichnet durch
einen linearen Stellantrieb (54), der zur energie-
betriebenen Bewegung des Schüsselaufnah-
meteils hin und her zwischen der abgesenkten
Position und der angehobenen Position verbun-
den ist, wobei eine Bewegungsachse des linea-
ren Stellantriebs (54) durch die Schleife einge-
schlossen ist.

2. Mischmaschine nach Anspruch 1, wobei der Mi-
scherkörper (13) eine Säule (14) aufweist und der
Antriebsmotor (36) in Reihe mit der Säule angeord-
net ist und die Ausgangswelle (38) sich nach oben
erstreckt.
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3. Mischmaschine nach Anspruch 1 oder 2, wobei die
Eingangswelle (30) durch ein Getriebe (28) in dem
Kopf (16) mit dem drehbaren Ausgangselement (24)
verbunden ist.

4. Mischmaschine nach einem der Ansprüche 1 bis 3,
wobei mindestens ein Teil des linearen Stellantriebs
(54) sich über eine Höhe des Riemens (42) oder der
Kette erstreckt.

5. Mischmaschine nach einem der vorhergehenden
Ansprüche, wobei ein oberer Teil des linearen Stel-
lantriebs (54) auf einer Höhe angeordnet ist, die die
gleiche ist wie eine Höhe von mindestens einem Teil
des Riemens (42) oder der Kette.

6. Mischmaschine nach einem der vorhergehenden
Ansprüche, wobei der Kopf (16) ein Paar von Haltern
(58) darin aufweist, wobei ein oberer Wellenteil des
linearen Stellantriebs funktionsmäßig mit den Hal-
tern (58) verbunden ist.

7. Mischmaschine nach Anspruch 6, wobei die Halter
(58) durch die Schleife eingeschlossen sind.

8. Mischmaschine nach Anspruch 6 oder 7, wobei die
Halter (58) mit einem Metallgussteil des Kopfes (16)
einheitlich sind.

9. Mischmaschine nach Anspruch 8, wobei die An-
triebsverbindung eine Riemenantriebsverbindung
aufweist und die Schleife durch einen Riemen (42)
definiert ist, wobei der Metallgussteil ferner einen er-
sten und einen zweiten voneinander beabstandeten
Montageteil (120, 122) aufweist, die mit ihm einheit-
lich sind, wobei der Antriebsmotor (36) eine Monta-
gehalterung (104) aufweist, die eine erste Seite mit
dem ersten Montageteil (122) verbunden hat, um ei-
ne Schwenkachse zu bilden, um welche sich die
Montagehalterung dreht, wobei die Montagehalte-
rung eine zweite Seite mit dem zweiten Montageteil
(120) durch einen Befestigungsmechanismus ver-
bunden hat, um eine Drehung der Montagehalterung
(104) um das Scharnier zu verhindern, wobei der
Befestigungsmechanismus einen freigegebenen
Zustand hat, um eine Drehung der Montagehalte-
rung (104) um das Scharnier zu ermöglichen.

10. Mischmaschine nach einem der vorhergehenden
Ansprüche, wobei die Bewegungsachse durch einen
sich bewegenden Arm definiert wird, der sich teilwei-
se innerhalb eines Gehäuses erstreckt, und wobei
der lineare Stellantrieb (54) einen Antriebsmotor auf-
weist, der längs der Bewegungsachse ausgerichtet
ist.

11. Mischmaschine nach einem der vorhergehenden
Ansprüche, wobei der lineare Stellantrieb (54) einen

spindelartigen Stellantrieb aufweist.

12. Mischmaschine nach einem der vorhergehenden
Ansprüche, wobei der lineare Stellantrieb (54) und
der Antriebsmotor (36) unabhängig voneinander
funktionieren, so dass der lineare Stellantrieb (54)
den Schüsselaufnahmeteil (20) selbst dann bewe-
gen kann, wenn der Antriebsmotor (36) angehalten
ist.

Revendications

1. Mixer comprenant : �

une tête (16) comprenant un élément de sortie
rotatif (24) destinée à recevoir un outil de mé-
lange;
un corps de mixer (13) comprenant une partie
de réception de bol (20) sous la tête (16), la par-
tie de réception de bol (20) étant montée pour
être déplacée entre une position basse éloignée
de la tête (16) et une position haute vers la tête
(16) ;
un ensemble d’entraînement (26) pour entraîner
en rotation l’élément de sortie rotatif (24) et com-
prenant un arbre d’entrée (30) associé en fonc-
tionnement à l’élément de sortie rotatif (24), un
moteur d’entraînement (36) comportant un ar-
bre de sortie (38), une liaison d’entraînement
(40) s’étendant entre l’arbre de sortie (38) du
moteur et l’arbre d’entrée (30), la liaison d’en-
traînement (40) comprenant l’un des éléments
du groupe d’une courroie (42) et d’une chaîne
définissant une boucle comprenant l’arbre de
sortie (38) du moteur et
l’arbre d’entrée (30) ;
caractérisée par
un actionneur linéaire (54) monté pour entraîner
la partie de réception du bol dans un mouvement
de va-�et- �vient entre la position basse et la posi-
tion haute, un axe de déplacemement de l’ac-
tionneur linéaire (54) introduit dans la boucle.

2. Mixer selon la revendication 1, dans lequel le corps
de mixer (13) comprend une colonne (14) et le mo-
teur d’entraînement (36) est aligné avec la colonne
(14), et l’arbre de sortie (38) s’étend vers le haut.

3. Mixer selon la revendication 1 ou 2, dans lequel l’ar-
bre d’entrée (30) est relié à l’élément de sortie rotatif
(24) par un système d’engrenages (28) à l’intérieur
de la tête (16).

4. Mixer selon l’une quelconque des revendications 1
à 3, dans lequel au moins une partie de l’actionneur
linéaire (54) s’étend sur une certaine hauteur au-
dessus de la courroie (42) ou de la chaîne.
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5. Mixer selon l’une quelconque des revendications
précédentes, dans lequel une partie supérieure de
l’actionneur linéaire (54) est située à la même hau-
teur qu’au moins une partie de la courroie (42) ou
de la chaîne.

6. Mixer selon l’une quelconque des revendications
précédentes, dans lequel la tête (16) comprend une
paire de supports (58), une partie d’arbre supérieure
de l’actionneur linéaire étant reliée en fonctionne-
ment aux supports (58).

7. Mixer selon la revendication 6, dans lequel les sup-
ports (58) sont entourés par la boucle.

8. Mixer selon la revendication 6 ou 7, dans lequel les
supports (58) sont coulés d’une seule pièce métal-
lique avec la tête (16).

9. Mixer selon la revendication 8, dans lequel la liaison
d’entraînement comprend une liaison à entraîne-
ment par courroie et la boucle est définie par une
courroie (42), la pièce métallique coulée comprenant
en outre une première et une seconde parties de
support (120, 122) écartées l’une de l’autre et for-
mées d’une seule pièce avec celle-�ci, le moteur d’en-
traînement (36) comprenant un support de fixation
(104) ayant un premier côté relié à la première partie
de support (122) pour former un axe charnière autour
duquel le support de fixation tourne, le support de
fixation ayant un second côté relié à la seconde par-
tie de support (120) par un mécanisme de fixation
pour empêcher la rotation du support de fixation
(104) autour de la charnière, le mécanisme de fixa-
tion ayant un état dégagé destiné à permettre la ro-
tation du support de fixation (104) autour de la char-
nière.

10. Mixer selon l’une quelconque des revendications
précédentes, dans lequel l’axe de déplacement est
défini par un bras mobile qui s’étend partiellement à
l’intérieur d’un logement, et l’actionneur linéaire (54)
comprend un moteur d’entraînement aligné le long
de l’axe de déplacement.

11. Mixer selon l’une quelconque des revendications
précédentes, dans lequel l’actionneur linéaire (54)
comprend un actionneur du type à vis.

12. Mixer selon l’une quelconque des revendications
précédentes, dans lequel l’actionneur linéaire (54)
et le moteur d’entraînement (36) fonctionnent indé-
pendamment l’un de l’autre de telle sorte que l’ac-
tionneur linéaire (54) peut déplacer la partie de ré-
ception de bol (20) même lorsque le moteur d’en-
traînement (36) est arrêté.
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