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Fig. 1 

(57) Abstract: A food processor (10) includes a base (12) and a bowl (20) with a removable lid (22). Food items are advanced into 
O the bowl (20) through a feed tube (24) formed in the lid (22) where they are cut by a cutting assembly (16) driven by a motor (14).  

The cutting assembly (16) is adjustable to vary the thickness of the cut food items. An adjustment assembly (42) positioned in the Base (12) is operable to adjust the cutting thickness of the cutting assembly (16) while the cutting assembly (16) is driven by the mo 
tor (14).



A FOOD PROCESSING DEVICE WITH AN EXTERNALLY OPERATED 

ADJUSTMENT MECHANISM 

CROSS-REFERENCE TO RELATED U.S. PATENT APPLICATIONS 

[0001] Cross-reference is made to co-pending U.S. Utility Patent Application Serial No.  

12/634,766 entitled "FOOD PROCESSOR WITH AN EXTERNAL CONTROL FOR 

ADJUSTING CUTTING THICKNESS," which was filed by Michael P. Conti et al. on 

December 10, 2009, and U.S. Design Patent Application Serial No. 29/386,182 entitled 

"Food Processor," which was filed by Matthew Czach (Attorney Docket No. 47773-215274, 

SUB-01398-US-DP), each of which is assigned to the same assignee as the present application 

and each of which is hereby incorporated by reference.  

TECHNICAL FIELD 

[0001A] The present disclosure relates generally to a domestic food processing device, and, 

more particularly, to a food processing device having a control for adjusting the cutting 

thickness of the food processing device.  

[0002] A reference herein to a matter which is given as prior art is not to be taken as an 

admission that that matter was known or that the information it contains was part of the 

common general knowledge as at the priority date of any of the claims.  

BACKGROUND 

[0003] A food processing device is a motorized domestic appliance for manipulating (e.g., 

chopping, slicing, dicing, shredding, grating, or blending) food items. Such an appliance 

includes a bowl with a removable lid. Food items are inserted into the bowl through a feed 

tube formed in the lid where they are cut by motor-driven cutting tool and collect in the 

bottom of the bowl. Some food processors also include an outlet on the bowl that guides the 

processed pieces of food into an outside bin, container, or other bowl.  

[0004] Food processors typically come equipped with a number of interchangeable 

cutting tools for slicing, shredding, or other food processing operations. One common cutting 

tool is a rotating disk-type cutter. Such a cutting tool includes a rotating disk having a cutting 

blade fixed thereto. The cutting blade is secured to the rotating disk at a location adjacent to an 
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aperture formed in the disk so that processed pieces of food cut by the blade fall through the 

aperture.  

SUMMARY OF THE INVENTION 

[0005] According to one aspect of the disclosure, a food processor comprises a base 

having a motor positioned therein, a removable bowl coupled to the base, a removable lid 

coupled to the bowl so as to define a processing chamber, the lid having a feed tube that opens 

into the bowl, a cutting assembly positioned in the processing chamber and driven by the 

motor to cut food items advanced through the feed tube, the cutting assembly being 

positionable between a plurality of cutting positions to produce cut food items of varying 

thicknesses, an adjustment assembly positioned in the base, comprising a first sleeve secured 

to the base, a second sleeve rotatable with respect to the first sleeve, and a user-operated 

control device operable to move the cutting assembly between the plurality of cutting positions 

via the first and second sleeves. Further the second sleeve is rotatively coupled to the first 

sleeve, and in that: the adjustment assembly further comprises a gear assembly positioned in 

the base and coupled to the second sleeve, the gear assembly being operable to rotate the 

second sleeve relative to the first sleeve, wherein the second sleeve has a groove defined 

therein, and the gear assembly comprises a first gear including a first plurality of teeth defined 

on an outer surface and a spline extending from an inner surface, the spline being received in 

the groove of the second sleeve, and a second gear including a second plurality of teeth 

interdigitated with the first plurality of teeth; and wherein the user-operated control device is 

coupled to the gear assembly and is configured to rotate the second gear and the first gear 

thereby to rotate the second sleeve relative to the first sleeve to move the cutting assembly 

between the plurality of cutting positions.  

[0006] In some embodiments, the cutting assembly may include a cutting blade and a 

rotating disk that may be supported by the second sleeve. In some embodiments, rotation of 

the second sleeve in a first direction may cause upward movement of the second sleeve and 

the rotating disk relative to the cutting blade, and rotation of the second sleeve in a second 

direction may cause downward movement of the second sleeve and the rotating disk relative to 

the cutting blade.  
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[0007] Additionally, in some embodiments, the food processor may further include a 

drive shaft connected at a first end to the motor and at a second end to the cutting assembly to 

transmit a driving force from the motor to the cutting assembly. In some embodiments, the 

first 
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sleeve may include a bearing rotatively supporting the drive shaft, and the drive shaft may 

extend through an opening defined in the second sleeve. The opening may be sized such that the 

drive shaft does not contact the second sleeve.  

[00081 In some embodiments, the food processor may further include a first adaptor 

removably coupled to the rotating disk, and a second adaptor secured to a lower end of the first 

adaptor. The second sleeve may include a bearing rotatively supporting the second adaptor. In 

some embodiments, the lower end of the first adaptor may include a first plurality of teeth, and 

the second adaptor may include a second plurality of teeth interdigitated with the first plurality 

of teeth to secure the second adaptor to the first adaptor.  

[0009] Additionally, in some embodiments, the adjustment assembly may further 

comprise a gear assembly positioned in the base and coupled to the second sleeve. The gear 

assembly may be operable to rotate the second sleeve relative to the first sleeve. The user

operated control device may be coupled to the gear assembly and be configured to operate the 

gear assembly such that the second sleeve is rotated relative to the first sleeve to move the 

cutting assembly between the plurality of cutting positions.  

[0010] In some embodiments, the second sleeve may have a groove defined therein. The 

gear assembly may have a first gear including a first plurality of teeth defined on an outer 

surface and a spline extending from an inner surface thereof. The spline may be received in the 

groove of the second sleeve. A second gear including a second plurality of teeth may be 

interdigitated with the first plurality of teeth. The user-operated control device may cause 

rotation of the second gear and the first gear.  

[0011] In some embodiments, the user-operated control device may include a lever 

extending outwardly from the base and positionable between a plurality of adjustment positions 

relative to the base. The lever may be coupled to the second gear such that movement of the 

lever between the plurality of adjustment positions device may cause rotation of the second 

sleeve relative to the first sleeve to move the cutting assembly between the plurality of cutting 

positions.  
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[0012] In some embodiments, the food processor may further include a locking 

mechanism to inhibit movement of the lever. Additionally, in some embodiments, the locking 

mechanism may include a plurality of notches formed in the second gear, and each notch may 

correspond to one of the plurality of adjustment positions. The locking mechanism may also 

include a pin positioned below the second gear that is configured to be received in each of the 

plurality of notches, and a spring coupled to the pin. The spring may bias the pin into the notch 

corresponding to a present adjustment position of the lever to inhibit movement of the lever.  

[00131 According to another aspect, the food processor includes a base having a motor 

positioned therein, a removable bowl coupled to the base, and a removable lid coupled to the 

bowl so as to define a processing chamber. The lid has a feed tube that opens into the bowl. The 

food processor also includes a cutting assembly, which is positioned in the processing chamber 

and driven by the motor to cut food items advanced through the feed tube. The cutting assembly 

includes a cutting blade and a rotating disk having an upper surface. The rotating disk is 

upwardly and downwardly moveable relative to the cutting blade to adjust the distance between 

the upper surface of the rotating disk and the cutting blade. The food processor also has an 

adjustment assembly including a screw-type drive assembly positioned in the base. The screw

type drive assembly is operable to move the rotating disk relative to the cutting blade while the 

rotating disk and the cutting assembly is driven by the motor.  

[00141 In some embodiments, the screw-type drive assembly may support the rotating 

disk. Rotation of the screw-type drive assembly in a first direction may cause upward 

movement of the rotating disk, and rotation of the screw-type drive assembly in a second 

direction may cause downward movement of the rotating disk.  

[0015] In some embodiments, the screw-type drive assembly may include an externally

threaded first sleeve and an internally-threaded second sleeve positioned over the first sleeve.  

The rotating disk may be supported by the second sleeve such that rotation of the second sleeve 

in the first direction nay cause upward movement of the second sleeve and the rotating disk and 
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rotation of the second sleeve in the second direction may cause downward movement of the 

second sleeve and the rotating disk.  

[00161 In some embodiments, the adjustment assembly may further include a gear 

assembly positioned in the base and coupled to the second sleeve. The gear assembly may be 

configured to rotate the second sleeve relative to the first sleeve. Additionally, in some 

embodiments, the adjustment assembly may further include a lever coupled to the screw-type 

drive assembly. The lever may extend outwardly from the base and be moveable relative to the 

base, and movement of the lever may cause the screw-type drive assembly to move the rotating 

disk relative to the cutting blade. In some embodiments, the food processor may include a 

locking mechanism to inhibit movement of the lever.  

[00171 According to another aspect, the food processor includes a base having a motor 

positioned therein, a removable bowl coupled to the base, and a removable lid coupled to the 

bowl so as to define a processing chamber. The lid has a feed tube that opens into the bowl. A 

cutting assembly is positioned in the processing chamber and driven by the motor to cut food 

items advanced through the feed tube. The cutting assembly is positionable between a plurality 

of cutting positions to produce cut food items of varying thicknesses. An adjustment assembly 

is positioned in the base that is operable to move the cutting assembly between the plurality of 

cutting positions while the cutting assembly is driven by the motor.  

[00181 In some embodiments, the adjustment assembly may include a lever extending 

outwardly from the base. The lever may be positionable between a plurality of adjustment 

positions corresponding to the plurality of cutting positions of the cutting assembly such that 

movement of the lever between the plurality of adjustment positions moves the cutting 

assembly between the plurality of cutting positions. In some embodiments, the adjustment 

assembly may include a screw-type drive assembly operable to move the cutting assembly 

between the plurality of cutting positions, and a second motor rotatively coupled to the screw

type drive assembly. The second motor may be configured to operate the screw-type drive 
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assembly to move the cutting assembly between the plurality of cutting positions when the 

second motor is energized.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The detailed description particularly refers to the following figures, in which: 

[00201 FIG. 1 is a perspective view of a food processor; 

[00211 FIG. 2 is an exploded, partial cross-sectional perspective view of the food 

processor of FIG. 1; 

[00221 FIG. 3 is a partial cross-sectional side elevation view of the food processor of 

FIG. 1 showing a cutting assembly that includes a rotating disk and a cutting blade; 

[00231 FIG. 4 is a view similar to FIG. 3 showing the rotating disk in another position 

relative to the cutting blade; 

[00241 FIG. 5 is an exploded, partial cross-sectional perspective view of the base of the 

food processor of FIG. 1; 

[00251 FIG. 6 is a partial cross-sectional view of the base of the food processor of FIG.  

1 taken along the line 6-6 of FIG. 5; and 

[00261 FIG. 7 is a perspective view of another embodiment of a food processor.  

DETAILED DESCRIPTION OF THE DRAWINGS 

[00271 While the concepts of the present disclosure are susceptible to various 

modifications and alternative forms, specific exemplary embodiments thereof have been shown 

by way of example in the drawings and will herein be described in detail. It should be 

understood, however, that there is no intent to limit the concepts of the present disclosure to the 

particular forms disclosed, but on the contrary, the intention is to cover all modifications, 

equivalents, and alternatives falling within the spirit and scope of the invention as defined by 

the appended claims.  
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[00281 Referring to FIG. 1, a food processing device or food processor 10 is shown. The 

food processor 10 has a base 12 that houses a motor 14 and a control unit. Under the control of 

the control unit, the motor 14 drives a cutting assembly 16 to cut food items such as cheeses, 

meats, fruits, and vegetables. The base 12 also includes one or more buttons, switches, dials, or 

other types of controls 18. A user operates the controls 18 to control the operation of the motor 

14 and hence the food processor 10. For example, one of the controls 18 may be operable to 

turn the motor 14 on and off while another control 18 may change the motor's speed.  

[00291 As will be understood by those skilled in the art, the control unit may comprise 

analog and/or digital circuitry to process electrical signals received from the motor 14 (or other 

components of the food processor 10) and provide electrical control signals to the motor or 

other components of the food processor 10. For example, the control unit may be embodied as a 

microcontroller that executes firmware routines to control the operation of the food processor 

10.  

[00301 A removable receptacle or bowl 20 is secured to the base 12. The bowl's handle 

facilitates placement of the bowl 20 on the base 12. The bowl 20 includes a removable lid 22 

secured to its upper peripheral edge. The lid 22 has a feed tube 24 formed thereon through 

which food items such as fruits and vegetables are inserted into the bowl 20 to be processed by 

the food processor 10. Collectively, the lid 22 and the bowl 20 define a processing chamber 26 

where food items are processed by the cutting assembly 16.  

[00311 The bowl 20, lid 22, and feed tube 24 are generally made of a transparent or 

translucent plastic material so that the contents of the food processor 10 can be viewed by a user 

without removing the lid 22 from the bowl 20. Moreover, one or more locking mechanisms may 

be used to lock the bowl to the base 12 and the lid 22 to the bowl 20.  

[00321 As shown in FIG. 1, the cutting assembly 16 includes a cutting blade 30 and a 

rotating disk 32, which effectively divides the processing chamber 26 into an upper 

compartment 34 located between the disk 32 and the lid 22, and a lower compartment 36 

located underneath the disk 32. A vertical distance, D, between the cutting edge 38 of the 
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cutting blade 30 and the upper surface 40 of the rotating disk 32 defines a cutting thickness of 

food items processed by the cutting assembly 16. In other words, the thickness of the pieces of 

food items cut by the food processor 10 is determined by the distance D between the cutting 

edge 38 of the cutting blade 30 and the upper surface 40 of the rotating disk 32. As the distance 

D between the cutting edge 38 of the cutting blade 30 and the upper surface 40 of the rotating 

disk 32 increases, thicker pieces of food items are created; while thinner pieces of food items 

are created when the distance D between the cutting edge 38 of the cutting blade 30 and the 

upper surface 40 of the rotating disk 32 decreases. The cutting assembly 16 has a number of 

cutting positions in which the distance D between the cutting edge 38 of the cutting blade 30 

and the upper surface 40 of the rotating disk 32 is preset.  

[00331 A thickness adjustment assembly 42 is operable by a user to vary the cutting 

thickness of the food processor 10 while the cutting assembly 16 is driven by the motor 14, 

thereby creating thicker or thinner pieces of cut food items during a cutting operation. The 

adjustment assembly 42 includes a user-operated control device 44 that is located outside of the 

processing chamber 26 defined by the bowl 20 and the lid 22. What is meant herein by the term 

"outside" as it relates to the location of the user-operated control device relative to the bowl or 

the processing chamber is that the structure of the control device contacted by the user to 

operate the device is positioned external to the bowl and lid so that it may be operated by the 

user while the lid is secured to the bowl, thereby allowing the cutting thickness of the food 

processor to be adjusted while the cutting assembly 16 is driven by the motor 14.  

[00341 For example, in the illustrative embodiment described herein, the external 

control device 44 is embodied as a control lever 46 that extends outwardly from the base 12 and 

is moveable relative to the base 12 to change the cutting thickness of the cutting assembly 16 

without removing the lid 22 from the bowl 20. In such a configuration, the user moves the 

control lever 46 one direction or the other to change (i.e., increase or decrease) the distance D 

between the cutting edge 38 of the cutting blade 30 and the upper surface 40 of the rotating disk 
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32. It should be appreciated that other user-operated control devices, such as knobs, dials, 

buttons, servo-motors, or the like, may be substituted for the control lever 46.  

[00351 Referring now to FIGS. 2-4, the motor 14 includes an output shaft 50 extending 

upwardly from the base 12. The output shaft 50 is coupled to a drive stem 52, which is in turn 

coupled to a central shaft 54 of a blade assembly 56 of the cutting assembly 16. The central 

shaft 54 has a socket 58 formed in its lower end. A pair of tabs 60 extending from the upper end 

of the drive stem 52 is received in the socket 58, thereby coupling the drive stem 52 (and hence 

the output shaft 50 of the motor 14) to the central shaft 54 of the blade assembly 56. As such, 

rotation of the output shaft 50 causes rotation of the blade assembly 56. It should be appreciated 

that the position of the socket and the tabs may be reversed with the tabs being formed in the 

central shaft 54 and the socket being formed on the drive stem 52.  

[00361 The blade assembly 56 also includes a mounting arm 62 that extends outwardly 

from the central shaft 54. The cutting blade 30 is secured to the upper surface of the mounting 

arm 62. In the exemplary embodiment, the central shaft 54 and the mounting arm 62 are formed 

from a metallic material as a single monolithic component. It should be appreciated that in other 

embodiments the shaft 54 and the arm 62 may be formed as separate components, which are 

then joined together during final assembly by an adhesive or other suitable fastener.  

[00371 A number of fasteners 64 (i.e., screws) positioned at a rear edge 66 of the cutting 

blade 30 extend into the mounting arm 62, thereby rigidly securing the cutting blade 30 to the 

mounting arm 62. It will be appreciated that in other embodiments the fasteners 64 may take the 

form of T-stakes, pins, posts, or other structures capable of securing the cutting blade 30 to the 

arm 62. As best seen in FIG. 2, the arm 62 includes an overmold 68 that receives the cutting 

blade 30.  

[00381 The rotating disk 32 includes a central hub 70, a planar body 72 extending 

radially outward the central hub 70, and a rim 74 extending upwardly from the outer perimeter 

of the planar body 72. The rotating disk 32 has a diameter that is slightly less than the inner 

diameter of the bowl 20 such that the rim 74 is positioned adjacent to, but is slightly spaced 
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apart from, the inner wall of the bowl to permit rotation of the disk 32 within the bowl 20. In 

the exemplary embodiment described herein, the planar body 72 and the rim 74 are embodied 

as a monolithic structure (e.g., a single molded or cast part). However, it should be appreciated 

that all of the components of the rotating disk 32 (e.g., hub 70, body 72, and rim 74) may be 

integrated into a single monolithic structure or may be formed as separate components secured 

to one another by an adhesive or other suitable fastener.  

[00391 The hub 70 of the rotating disk 32 has a sidewall 76 that defines a passageway 

78 extending through the hub 70. The central shaft 54 of the blade assembly 56 is positioned in 

the passageway 78. The hub 70 also has a pocket 80 defined in the sidewall 76 that opens into 

the passageway 78. The mounting arm 62 of the blade assembly 56 is received in the pocket 80, 

thereby torsionally securing the blade assembly 56 to the rotating disk 32. As such, rotation of 

the blade assembly 56 by the output shaft 50 causes rotation of the rotating disk 32.  

[00401 The mounting arm 62 extends outwardly from the pocket 80 and is positioned in 

an oblong opening 82 formed in the rotating disk 32. The rotating disk 32 is permitted to 

vertically slide relative to the mounting arm 62 and the blade 30. In use, when the cutting 

thickness is adjusted, the rotating disk 32 slides upwardly or downwardly relative to the blade 

assembly 56 (e.g., cutting blade 30). Because the blade assembly 56 is fixed to the drive stem 

52, the cutting blade 30 is maintained in its vertical position such that, as the rotating disk 32 

moves upwardly or downwardly, the distance D defined between the cutting edge 38 of the 

cutting blade 30 and the upper surface 40 of the rotating disk 32 changes, thereby changing the 

cutting thickness. As seen in FIG. 3, the distance D defined between the cutting edge 38 of the 

cutting blade 30 and the upper surface 40 of the rotating disk 32 is relatively small, resulting in 

thinner slices. Oppositely, as shown in FIG. 4, the distance D defined between the cutting edge 

38 of the cutting blade 30 and the upper surface 40 of the rotating disk 32 is larger because the 

rotating disk 32 has moved downward relative to the cutting blade 30, which results in thicker 

slices.  
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[0041] As described above, the food processor 10 includes the thickness adjustment 

assembly 42, which is operable to move the rotating disk 32 relative to the cutting blade 30. The 

adjustment assembly 42 includes a two-piece adaptor 84 coupled to the hub 70 of the rotating 

disk 32, a lift device 86 supporting the adaptor 84 and the rotating disk 32, and a gear assembly 

88 positioned in the base 12. The adaptor 84 includes an upper shaft 90 secured to the hub 70 of 

the rotating disk 32 and a lower shaft 92 rotatively coupled to the lift device 86. The upper shaft 

90 has a cylindrical body 94 that extends from an upper end 96 to a lower end 98. The upper 

end 96 of the upper shaft 90 has a pair of tabs 100 extending outwardly therefrom. Each tab 100 

is positioned in a corresponding slot 102 defined in the hub 70, thereby securing the shaft 90 to 

the rotating disk 32 such that rotation of the rotating disk 32 causes rotation of the shaft 90. At 

the lower end 98 of the shaft 90, a plurality of teeth 110 are formed in the body 94 to secure the 

upper shaft 90 to the lower shaft 92, as described in greater detail below.  

[00421 The shaft 90 of the adaptor 84 also includes an opening 104 that is defined in the 

upper end 96 of the cylindrical body 94. The body 94 includes an inner wall 106 extending 

downwardly from the opening 104 and defining a passageway 108 through the body 94. When 

assembled, the shaft 90 is positioned over the drive stem 52 and the lower end of the central 

shaft 54 of the blade assembly 56 such that the stem 52 and shaft 54 are received in the 

passageway 108.  

[00431 The lower shaft 92 of the adaptor 84 is torsionally secured to the lower end 98 of 

the shaft 90 such that the rotation of the shaft 90 causes rotation of the shaft 92. The lower shaft 

92, like the upper shaft 90, has a cylindrical body 112 extending from an upper end 114 to a 

lower end 116. The body 112 includes a plurality of teeth 118, which are formed at the upper 

end 114. When the adaptor 84 is assembled, the teeth 118 of the lower shaft 92 are 

interdigitated with the teeth 110 of the upper shaft 90, thereby securing the shafts 90, 92 

together. It will be appreciated that in other embodiments a combination of pins and slots as 

well as other fastening means may be used to torsionally secure the shafts 90 to the shaft 92.  
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[0044] As shown in FIGS. 3-4, the shaft 90 includes a biasing mechanism 120 

positioned in the passageway 108, and the biasing mechanism 120 is configured to bias the 

upper shaft 90 into engagement with the lower shaft 92. The biasing mechanism 120 includes a 

sleeve 122 positioned in the middle of the passageway 108. The sleeve 122 has the drive stem 

52 of the motor 14 extending therethough.  

[00451 The sleeve 122 includes an upper rim 124 that contacts the lower surface 126 of 

the central shaft 54 of the blade assembly 56 when the upper shaft 90 is secured to the rotating 

disk 32. A flange 128 extends outwardly from the upper rim 124. Similarly, the inner wall 106 

of the upper shaft 90 includes an inner flange 130 extending inwardly into the passageway 108.  

A biasing element, such as a spring 132, is positioned between the flanges 128, 130. The spring 

132 urges the shaft 90 downward to maintain engagement between the teeth 110, 118 such that 

the shafts 90, 92 remain coupled together.  

[00461 The lift device 86 is operable to move the adaptor 84 (and hence rotating disk 32) 

upwardly and downwardly relative to the base. The lift device 86 includes a screw-type drive 

assembly having an internally-threaded upper sleeve 140 and an externally-threaded lower 

sleeve 142. The internal threads 144 of the upper sleeve 140 threadingly engage the external 

threads 146 of the lower sleeve 142 to move the upper sleeve 140 upwardly and downwardly 

relative to the base 12. For example, counter-clockwise rotation of the upper sleeve 140 may 

cause downward movement of the upper sleeve 140, while clockwise rotation of the upper 

sleeve 140 may cause upward movement of the upper sleeve 140.  

[00471 The lower end 116 of the shaft 92 of the adaptor 84 is rotatively coupled to the 

upper sleeve 140 of the lift device 86 via a bearing 148. In that way, the shaft 92 (and hence 

cutting assembly 16) is permitted to rotate relative to the upper sleeve 140. At the same time, 

the bearing 148 fixes the axial position of the shaft 92 relative to the upper sleeve 140 such that 

upward and downward movement of the upper sleeve 140 causes upward and downward 

movement of the shaft 92.  
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[00481 In use, the thickness of food items being processed by the food processor 10 

changes as the upper sleeve 140 translates upwardly and downwardly because the adaptor 84 

moves with the upper sleeve 140. In particular, as the upper sleeve 140 moves downwardly 

along the lower sleeve 142, the lower shaft 92 of the adaptor 84 moves downwardly with the 

upper sleeve 140. The spring 132 within the upper shaft 90 urges the upper shaft 90 to move 

downwardly with the lower shaft 92. Because the upper shaft 90 is secured to the hub 70 of the 

rotating disk 32, that vertical movement of the upper shaft 90 of the adaptor 84 causes vertical 

movement of the rotating disk 32 relative to the cutting blade 30. As such, when the upper 

sleeve 140 is moved downwardly, the rotating disk 32 is moved downwardly, and the distance 

D between the cutting edge 38 of the cutting blade 30 and the upper surface 40 of the rotating 

disk 32 is increased, thereby producing thicker pieces of food items. Oppositely, as the upper 

sleeve 140 translates upwardly along the lower sleeve 142, the rotating disk 32 moves upwardly, 

and the distance D between the cutting edge 38 of the cutting blade 30 and the upper surface 40 

of the rotating disk 32 decreases, thereby producing thinner pieces of food items.  

[00491 While the lift device 86 is operable to change the vertical position of the rotating 

disk 32, the lift device 86 is isolated from the rotational force of the motor 14 such that the lift 

device 86 is not driven along with the cutting assembly 16. As described above, the adaptor 84, 

which rotates with the cutting assembly 16, is rotatively coupled to the upper sleeve 140 via the 

bearing 148. Additionally, in the illustrative embodiment, the upper sleeve 140 has a hollow 

passageway 150 extending therethrough. The output shaft 50 of the motor 14 is positioned in 

the hollow passageway 150, and the hollow passageway 150 is sized such that the output shaft 

50 is spaced apart from the upper sleeve 140. The output shaft 50 is rotatively coupled to the 

lower sleeve 142 via a pair of bearings 152 such that the output shaft 50 is permitted to rotate 

relative to the lower sleeve 142. As such, rotational force from the output shaft 50 is not 

transmitted to the sleeves 140, 142 of the lift device 86.  

[0050] The lower sleeve 142 is secured to the base 12 such that the sleeve 142 does not 

rotate. The base 12 has a compartment 160 that is defined by an outer wall 162. A platform 164 
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is positioned within the compartment 160, and the lower sleeve 142 is secured to the platform 

164. As best seen in FIG. 2, the gear assembly 88 is also positioned within the compartment 

160. The gear assembly 88 includes a drive gear 170 and a guide gear 172 that are pivotally 

coupled to the platform 164. Each of the gears 170, 172 is an external gear having a plurality of 

teeth 174, 176 defined on an outer surface 178, 180 thereof. The teeth 174, 176 are 

interdigitated such that rotation of the drive gear 170 causes rotation of the guide gear 172.  

[0051] As best seen in FIG. 5, the guide gear 172 has a body 182 configured to be 

rotatively coupled to the platform 164. The body 182 includes an opening 184 defined in an 

upper surface 186 and an inner wall 188 extending downwardly from the opening 184. The 

inner wall 188 defines a passageway 190 extending through the body 182 of the gear 172. A 

plurality of splines 192 extend inwardly from the inner wall 188 into the passageway 190.  

[00521 The upper sleeve 140 of the lift device 86 moveably coupled to the guide gear 

172. The upper sleeve 140 includes an outer surface 194 having a plurality of grooves 196 

defined therein. Each groove 196 is sized to receive one of the splines 192 of the gear 172, 

thereby coupling the sleeve 140 to the guide gear 172 and permitting the sleeve 140 to translate 

upwardly and downwardly relative to the gear 172. As such, rotation of the guide gear 172 

causes rotation of the upper sleeve 140 relative to the lower sleeve 142. As described above, 

rotation of the upper sleeve 140 causes movement of the upper sleeve 140 upwardly or 

downwardly and changes the thickness of food items being processed by the food processor 10.  

[00531 As best seen in FIG. 5, the drive gear 170 includes a body 200 that is positioned 

in the compartment 160 of the base 12. The body 200 is pivotally coupled to a platform 164 of 

the base 12 via a pivot pin 202. The drive gear 170 includes a shaft 204 that extends 

downwardly from the body 200. The shaft 204 is extends through a curved slot 206 defined in 

the platform 164.  

[00541 The external control device 44 is configured to operate the lift device 86 and the 

gear assembly 88 to move the rotating disk 32 upwardly and downwardly and thereby change 

the thickness of food items processed by the food processor 10. The control lever 46 of the 
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external control device 44 is coupled to the drive gear 170. The lever 46 includes an arm 210 

having a guide slot 214 defined threrein. The shaft 204 of the gear 170 is positioned in the guide 

slot 214, thereby coupling the lever 46 to the gear 170.  

[0055] The arm 210 extends outwardly through a horizontal track 212 defined in the 

outer wall 162 of the base 12. A grip 216 of the user-operated device 44 is secured at the end of 

the arm 210 positioned outside the base 12. When the food processor is assembled, the grip 216 

is positioned below the removable bowl 20. The arm 210, like the drive gear 170, is pivotally 

coupled to the platform 164 such that the grip 216 is moveable between a plurality of 

adjustment positions relative to the base 12.  

[00561 In use, movement of the grip 216 of the control lever 46 relative to the base 12 

causes the arm 210 to pivot and advance the shaft 204 of the gear 170 along the slot 206. As the 

shaft 204 advances along the slot 206, the drive gear 170 and guide gear 172 rotate. As 

described above, rotation of the guide gear 172 causes movement of the upper sleeve 140 

upwardly or downwardly and changes the thickness of food items being processed by the food 

processor 10. Each adjustment position of the grip 216 corresponds to one of the preset cutting 

positions of the cutting assembly 16.  

[00571 Referring now to FIGS. 5 and 6, the food processor 10 includes a locking 

mechanism 220 configured to inhibit movement of the control lever 46 relative to the base 12 

and thereby maintain the cutting assembly 16 at its current cutting position. The locking 

mechanism 220 includes a pin 222 positioned in an aperture 224 defined in the platform 164.  

The convex upper end 226 of the pin 222 is configured to be received in a plurality of concave 

notches 228 defined in the bottom surface of the body 200 of the drive gear 170. Each notch 

228 corresponds to an adjustment position of the control lever 46 and hence a cutting position 

of the cutting assembly 16.  

[00581 As shown in FIG. 6, a biasing element, such as spring 230, is positioned between 

the pin 222 and the bottom surface 232 of the aperture 224. The spring 230 urges the pin 222 

into engagement with the notch 228 corresponding to the present adjustment position of the 
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control lever 46. However, when the user desires to change the thickness of the food items 

being processed by the food processor 10, the user may grab the grip 216 and advance the 

control lever 46 along the track 212. Doing so moves the convex pin 222 along the concave 

surface of the notch 228 and overcomes the bias of the spring 230, thereby moving the pin 222 

downward and permitting the pin 222 to slide along the bottom surface of the gear 170 to the 

next notch 228 corresponding to the next adjustment position.  

[0059] In use, a user operates the controls 18 to energize the motor 14 to rotate the 

output shaft 50 and the drive stem 52. Because the cutting assembly 16 is secured the drive 

stem 52 via the central shaft 54, rotation of the output shaft 50 causes rotation of the cutting 

assembly 16. While the motor 14 is energized, the user may advance food items into the 

processing chamber 26 through the feed tube 24 to be cut by the rotating cutting assembly 16.  

[00601 If the user desires to change the cutting thickness during the cutting operation, 

the user may grab the grip 216 and advance the control lever 46 along the track 212 to another 

adjustment position. Movement of the control lever 46 causes the control lever 46 to pivot and 

rotate the drive gear 170 and guide gear 172. As described above, rotation of the guide gear 172 

causes rotation of the upper sleeve 140 relative to the lower sleeve 142 and moves the upper 

sleeve 140 upwardly or downwardly relative to the base 12. Because the adaptor 84 is secured 

to both the upper sleeve 140 and the rotating disk 32, movement of the upper sleeve 140 causes 

movement of the disk 32 relative to the cutting blade 30, thereby changing the distance D 

between the cutting edge 38 of the cutting blade 30 and the upper surface 40 of the rotating disk 

32 and, consequently, the thickness of food items being processed by the food processor 10.  

[00611 Referring now to FIG. 7, another embodiment of a food processor (hereinafter 

referenced as a food processor 310) is shown. Some features of the embodiment illustrated in 

FIG. 7 are substantially similar to those discussed above in reference to the embodiment of 

FIGS. 1-6. Such features are designated in FIG. 7 with the same reference numbers as those 

used in FIGS. 1-6.  
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[0062] The food processor 310 has a base 12 that houses a motor 14 and a control unit.  

Under the control of the control unit, the motor 14 drives a cutting assembly 16 to cut food 

items such as cheeses, meats, fruits, and vegetables. The base 12 also includes one or more 

buttons, switches, dials, or other types of controls 18. A user operates the controls 18 to control 

the operation of the motor 14 and hence the food processor 310. For example, one of the 

controls 18 may be operable to turn the motor 14 on and off while another control 18 may 

change the motor's speed.  

[00631 As will be understood by those skilled in the art, the control unit may comprise 

analog and/or digital circuitry to process electrical signals received from the motor 14 (or other 

components of the food processor 310) and provide electrical control signals to the motor or 

other components of the food processor 310. For example, the control unit may be embodied as 

a microcontroller that executes firmware routines to control the operation of the food processor 

310.  

[00641 The food processor 310 also includes a removable receptacle or bowl 20 secured 

to the base 12, and the bowl 20 has a removable lid 22 secured to its upper peripheral edge.  

Collectively, the lid 22 and the bowl 20 define a processing chamber 26 where food items are 

processed by the cutting assembly 16.  

[00651 As shown in FIG. 7, the cutting assembly 16 includes a cutting blade 30 and a 

rotating disk 32. A vertical distance, D, between the cutting edge 38 of the cutting blade 30 and 

the upper surface 40 of the rotating disk 32 defines a cutting thickness of food items processed 

by the cutting assembly 16. In other words, the thickness of the pieces of food items cut by the 

food processor 10 is determined by the distance D between the cutting edge 38 of the cutting 

blade 30 and the upper surface 40 of the rotating disk 32.  

[00661 The food processor 310 also includes a thickness adjustment assembly 342, 

which is operable by a user to vary the cutting thickness of the food processor 10 while the 

cutting assembly 16 is driven by the motor 14, thereby creating thicker or thinner pieces of cut 

food items during a cutting operation. Like the thickness adjustment assembly 42 of the 
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embodiment of FIGS. 1-6, the thickness adjustment assembly 342 includes a two-piece adaptor 

84 coupled to the rotating disk 32, a lift device 86 supporting the adaptor 84 and the rotating 

disk 32, and a gear assembly 88 positioned in the base 12. The thickness adjustment assembly 

342 also includes a motor 344 (shown in diagrammatic form) that is coupled to the gear 

assembly 88 and operable to rotate the drive gear 170 and guide gear 172 of the gear assembly 

88 and thereby raise and lower the rotating disk 32 relative to the cutting blade 30. A user 

operates a pair of buttons 350 of the controls 18 to control the operation of the motor 344 and 

hence the thickness adjustment assembly 42. In that way, the motor 344 and buttons 350 replace 

the control lever 46 as the mechanism by which the gear assembly 88 and lift device 86 are 

operated to change the thickness of the processed food items.  

[00671 In other embodiments, the adjustment assembly may include other 

electromechanical components such that the user may adjust the cutting thickness at the touch 

of a button while the cutting assembly 16 is driven by the motor 14. The electromechanical 

components may include, for example, a small motor that would directly operate a screw-type 

drive assembly without a gear assembly while the other motor drives the cutting assembly. The 

electromechanical components may also include control circuitry to process electrical signals 

received from the second motor and provide electrical control signals to the second motor. For 

example, the control circuitry may be embodied as a microcontroller that executes firmware 

routines to control the operation the second motor to adjust the cutting thickness of the cutting 

assembly. Additional controls or buttons to control the operation of the second motor may be 

added to the food processor.  

[00681 While the disclosure has been illustrated and described in detail in the drawings 

and foregoing description, such an illustration and description is to be considered as exemplary 

and not restrictive in character, it being understood that only illustrative embodiments have 

been shown and described and that all changes and modifications that come within the spirit of 

the disclosure are desired to be protected.  
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[0069] For example, while food processor 10 is herein illustrated as a conventional 

domestic food processor, the features and aspects disclosed herein can also be implemented in 

other types of food processing devices such as automatic food choppers, slicers, dicers, ice 

shavers and the like. Additionally, while the cutting assembly 16 was illustratively embodied 

as an adjustable slicing disk attachment, the concept of an adjustable cutting assembly 16 can 

also be implemented with other cutting attachments, such as, for example, a shedding disk, 

grate/shaving disk, julienne disk, and the like.  

[0070] It will also be appreciated that in other embodiments the threaded sleeves 140, 142 

of the lift device 86 may be replaced with a series of ramp structures or cams that slide relative 

to one another to change the position of the rotating disk 32 relative to the cutting blade 30.  

Additionally, it will also be appreciated that in other embodiments the rotating disk may be 

vertically fixed and the cutting blade may be configured to move relative to the rotating disk to 

change the cutting thickness.  

[0071] There are a plurality of advantages of the present disclosure arising from the 

various features of the method, apparatus, and system described herein. It will be noted that 

alternative embodiments of the method, apparatus, and system of the present disclosure may 

not include all of the features described, yet still benefit from at least some of the advantages 

of such features. Those of ordinary skill in the art may readily devise their own 

implementations of the method, apparatus, and system that incorporate one or more of the 

features of the present invention and fall within the spirit and scope of the present disclosure 

as defined by the appended claims.  

[0072] Where the terms "comprise", "comprises", "comprised" or "comprising" are used 

in this specification (including the claims) they are to be interpreted as specifying the presence 

of the stated features, integers, steps or components, but not precluding the presence of one or 

more other features, integers, steps or components, or group thereto.  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A food processor comprising: 

a base having a motor positioned therein, 

a removable bowl coupled to the base, 

a removable lid coupled to the bowl so as to define a processing chamber, the lid 

having a feed tube that opens into the bowl, 

a cutting assembly positioned in the processing chamber and driven by the motor 

to cut food items advanced through the feed tube, the cutting assembly being positionable 

between a plurality of cutting positions to produce cut food items of varying thicknesses, 

an adjustment assembly positioned in the base, comprising a first sleeve secured to 

the base, a second sleeve rotatable with respect to the first sleeve, and a user-operated control 

device operable to move the cutting assembly between the plurality of cutting positions via the 

first and second sleeves; 

wherein: 

the second sleeve is rotatively coupled to the first sleeve, wherein: 

the adjustment assembly further comprises a gear assembly positioned in the base 

and coupled to the second sleeve, the gear assembly being operable to rotate the second sleeve 

relative to the first sleeve, 

wherein the second sleeve has a groove defined therein, and the gear assembly 

comprises a first gear including a first plurality of teeth defined on an outer surface and a 

spline extending from an inner surface, the spline being received in the groove of the second 

sleeve, and a second gear including a second plurality of teeth interdigitated with the first 

plurality of teeth; and 

wherein the user-operated control device is coupled to the gear assembly and is 

configured to rotate the second gear and the first gear thereby to rotate the second sleeve 

relative to the first sleeve to move the cutting assembly between the plurality of cutting 

positions.  

2. The food processor of claim 1, wherein the first sleeve has an externally-threaded 

body, and the second sleeve has an internally-threaded body positioned over the externally

threaded body of the first sleeve.  
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3. The food processor of claim 1 or 2, wherein: 

the cutting assembly comprises a cutting blade and a rotating disk, the rotating 

disk being supported by the second sleeve, and 

rotation of the second sleeve in a first direction causes upward movement of the 

second sleeve and the rotating disk relative to the cutting blade, and rotation of the second 

sleeve in a second direction causes downward movement of the second sleeve and the rotating 

disk relative to the cutting blade.  

4. The food processor of claim 3, further comprising: 

a drive shaft connected at a first end to the motor and at a second end to the cutting 

assembly to transmit a driving force from the motor to the cutting assembly, and 

wherein the first sleeve includes a bearing rotatively supporting the drive shaft, 

and the drive shaft extends through an opening defined in the second sleeve, the opening being 

sized such that the drive shaft does not contact the second sleeve.  

5. The food processor of claim 4, further comprising a first adaptor removeably 

coupled to the rotating disk, and a second adaptor secured to a lower end of the first adaptor, 

wherein the second sleeve includes a bearing rotatively supporting the second adaptor.  

6. The food processor of claim 5, wherein the lower end of the first adaptor includes 

a first plurality of teeth, and the second adaptor includes a second plurality of teeth 

interdigitated with the first plurality of teeth to secure the second adaptor to the first adaptor.  

7. The food processor of any one of the preceding claims, wherein the user-operated 

control device includes a lever extending outwardly from the base and positionable between a 

plurality of adjustment positions relative to the base, the lever being coupled to the second 

gear such that movement of the lever between the plurality of adjustment positions device 

causes rotation of the second sleeve relative to the first sleeve to move the cutting assembly 

between the plurality of cutting positions.  

8. The food processor of claim 7, further comprising a locking mechanism to inhibit 

movement of the lever.  
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9. The food processor of claim 8, wherein the locking mechanism comprises: 

a plurality of notches formed in the second gear, each notch corresponding to one 

of the plurality of adjustment positions, 

a pin positioned below the second gear, the pin being configured to be received in 

each of the plurality of notches, and 

a spring coupled to the pin, the spring biasing the pin into the notch corresponding 

to a present adjustment position of the lever to inhibit movement of the lever.  

10. The food processor of any one of claims 1 to 9, wherein the cutting assembly 

further comprises a cutting blade and a rotating disk having an upper surface, the rotating disk 

being upwardly and downwardly moveable relative to the cutting blade to adjust the distance 

between the upper surface of the rotating disk and the cutting blade.  

11. The food processor of claim 10, wherein the adjustment assembly further 

comprises: 

a screw-type drive assembly positioned in the base, the screw-type drive assembly 

being operable to move the rotating disk relative to the cutting blade while the rotating disk 

and the cutting assembly is driven by the motor, 

a screw-type drive assembly supports the rotating disk, and 

rotation of the screw-type drive assembly in a first direction causes upward 

movement of the rotating disk, and rotation of the screw-type drive assembly in a second 

direction causes downward movement of the rotating disk.  

12. The food processor of claim 11, wherein: 

the screw-type drive assembly comprises the first sleeve being externally-threaded 

and the second sleeve being internally-threaded and positioned over the first sleeve, 

the rotating disk is supported by the second sleeve, and 

rotation of the second sleeve in the first direction causes upward movement of the 

second sleeve and the rotating disk, and rotation of the second sleeve in the second direction 

causes downward movement of the second sleeve and the rotating disk.  
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