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Description 

Title of Invention: FOOD TEXTURE MEASURING APPARATUS AND FOOD 

TEXTURE MEASURING METHOD 

Technical field 

[1] The present invention relates to a food texture measuring apparatus and a

food texture measuring method, and more specifically to a food texture measuring 

apparatus which is capable of simultaneously measuring texture patterns of a subject 

and capable of measuring texture according to the size and shape of the subject. 

[2] 

Background art 

[3] As a method for measuring the texture of food, there is a predetermined

texture analysis apparatus.  Such texture analysis apparatus can analyze the texture 

of various types of foods by using a variety of probes. 

[4] Meanwhile, after food is cooked, textures may appear different from each other

depending on the part.  For example, in the case of pizza, the hardness of the 

texture may appear different according to the position of the pizza dough.  FIG. 11 

shows texture of such a pizza dough, showing that the center has medium  

[5] strength, the sides have high strength, and a portion between the center and

the sides (middle) has low strength. 

[6] Depending on these texture characteristics, the taste for food may change.

Thus, food companies and food research institutes are conducting research to 

increase or decrease the difference in texture according to parts of food by improving 

raw materials and processing processes of food. 

[7] In order to conduct such research, an apparatus capable of measuring texture

characteristics quickly and accurately according to the size and shape of food is 

required. 

[8] 

[9] (Patent literature)

[10] Korean Patent Registration Laid-open Publication No. 10-2061419

[11] 

Detailed description of the invention 
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Technical problem 

[12] The present invention provides a food texture measuring module and a food

texture measuring apparatus, which are capable of individually specifying texture of 

food according to sections and simultaneously measuring texture in one section so 

that a texture of food can be accurately and quickly measured. 

[13] 

Technical solution 

[14] According to an aspect of the present invention, there is provided a food

texture measuring apparatus including: a frame in which a power device is built; a 

stage module, which is connected to the frame and on which a subject is put; and a 

probe module, which is connected to the frame, located on the stage module and of 

which a position is changed, wherein the probe module includes: a probe plate having 

a predetermined area; pins arranged on a bottom surface of the probe plate; and a 

connector connecting the probe plate and the power device to each other, the probe 

plate and the pins are integrally displaced, and the pins are configured to measure 

texture of the subject put on the stage module. 

[15] The frame may include: a base; a head disposed on the base; and a neck

connecting the base and the head to each other and having a predetermined height, 

the stage module may be connected to the base, and the probe module may be 

connected to the head. 

[16] The frame may include a guide beam extending in at least one direction, and

the probe module may include a guide block connecting the probe plate and the guide 

beam to each other, and displacement of the probe module may be guided by the 

guide beam and the guide block. 

[17] The probe module may be connected to the head, and a connection position of

the probe module and the head may be optionally changed. 

[18] The probe module may include a linkage part connecting the head and the

connector to each other, and a position where the connector is connected to the 

linkage part and a position where the head is connected to the linkage part may be 

changed. 

[19] The frame may include a connection jig connected to the base and protruding

toward at least one side, a plurality of connection jigs may be provided, a distance 

between the plurality of connection jigs may be changed, the stage module may be 
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connected to the connection jig, and a size of the stage module connected to the 

connection jig may be optionally changed according to the distance between the 

connection jigs. 

[20] A plurality of pins may be provided, and the plurality of pins may have a 

predetermined arrangement according to texture patterns of food to be measured. 

[21] The stage module may include a stage plate having a predetermined area, the 

stage plate may include one or more stage holes penetrating the stage plate vertically, 

the pins may be located in the stage holes, and, when the probe module descends, 

the pins may be capable of being put into the stage holes. 

[22] According to another aspect of the present invention, there is provided a food 

texture measuring method by using a food texture measuring apparatus, the food 

texture measuring apparatus including a frame in which a power device is built; a 

stage module, which is connected to the frame and on which a subject is put; and a 

probe module, which is connected to the frame, located on the stage module and of 

which a position is changed, the food texture measuring method including: a first step 

of determining a size of a subject; a second step of selecting the stage module and 

the probe module; a third step of installing the selected stage module and probe 

module at the frame; and a fourth step of measuring texture of the subject. 

[23] The third step may include arranging the stage module and the probe module 

so that a center of the stage module and a center of the probe module are arranged to 

be positioned on a straight line with each other. 

[24] The probe module may include: a probe plate having a predetermined area; 

and pins arranged on a bottom surface of the probe plate, the stage module may 

include a stage plate having a predetermined area, the stage plate may include one 

or more stage holes penetrating the stage plate vertically, the pins may be located in 

the stage holes, and, when the probe module descends, the pins may be capable of 

being put into the stage holes, and the fourth step may include lowering the probe 

module and allowing the pins to penetrate the subject and the pins to be put into the 

stage holes. 

[25] The probe module may include: a probe plate having a predetermined area; 

pins arranged on a bottom surface of the probe plate; a connector connecting the 

probe plate and the power device to each other; and a linkage part connecting the 

head and the connector to each other, the linkage part may be configured in such a 
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way that a position where the connector is connected to the linkage part and a 

position where the head is connected to the linkage part may be changed, and the 

third step may include changing a position of the probe module by using the linkage 

part. 

[26] 

Effects of the invention 

[27] According to an embodiment of the present invention, since the arrangement 

of pins is an arrangement corresponding to texture patterns of a subject, texture 

patterns of the subject can be appropriately measured. 

[28] In addition, since the size and shape of a stage module and the size, shape, 

and position of a probe module can be changed, a texture measuring apparatus can 

be properly implemented according to the specifications of the subject. 

[29] In addition, a stage hole is provided in a stage plate of the stage module, and 

the stage hole and the pins may have arrangements corresponding to each other.  

According to this, an empty space due to the stage hole is located below a texture 

measurement point (a point where the subject is in contact with the pins) of the 

subject to be measured.  Thus, when the texture of food is measured by the pin, 

resistance due to the stage plate may not be encountered.  For example, as the 

probe module located on the stage module descends, an examination environment in 

which the pins penetrate the subject can be created.  Thus, the texture of the subject 

(variation in force from contact with the pins to penetration) can be accurately 

measured according to the purpose. 

[30] 

Description of the drawings 

[31] FIGS. 1 and 2 are views illustrating a food texture measuring apparatus 

according to an embodiment of the present invention. 

[32] FIGS. 3 and 4 are views illustrating a stage module of a food texture 

measuring apparatus according to an embodiment of the present invention. 

[33] FIG. 5 is a view illustrating the shape of a stage module of a food texture 

measuring apparatus according to an embodiment of the present invention. 

[34] FIG. 6 is a view illustrating a probe module of a food texture measuring 

apparatus according to an embodiment of the present invention. 

[35] FIG. 7 is a view illustrating an example of the arrangement of a probe module

4 
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of a food texture measuring apparatus according to an embodiment of the present 

invention. 

[36] FIGS. 8 and 9 are views illustrating connection between a frame and a probe 

module of a food texture measuring apparatus according to an embodiment of the 

present invention. 

[37] FIG. 10 is a view illustrating a probe module of a food texture measuring 

apparatus according to an embodiment of the present invention. 

[38] FIG. 11 is a view illustrating the relationship between a stage module and a 

probe module of a food texture measuring apparatus according to an embodiment of 

the present invention. 

[39] FIG. 12 is a view illustrating an example of a texture of a pizza dough.

[40] FIG. 13 is a flowchart illustrating the order of a food texture measuring method

by using a food texture measuring apparatus according to an embodiment of the 

present invention. 

[41] 

Mode of the invention 

[42] Hereinafter, the present invention will be described in detail by describing

embodiments of the present invention with reference to the accompanying drawings. 

[43] FIGS. 1 and 2 are views illustrating a food texture measuring apparatus 1

according to an embodiment of the present invention. 

[44] The food texture measuring apparatus 1 according to an embodiment of the

present invention includes a frame 100, a stage module 200 on which a subject is put, 

and a probe module 300 that is placed on the stage module 200 and is displaceable. 

[45] <Frame 100>

[46] According to an embodiment, the frame 100 may include a base 110, a head

120 disposed on the base 110, and a neck 130 that connects the base 110 and the 

head 120 to each other and extends vertically.  Thus, the frame 100 may have a 

U-shaped structure as a whole.

[47] A power device 140 may be built in the frame 100.  The power device 140 is a

device that can displace the probe module 300.  The power device 140 may be, for 

example, a servo motor or the like, and the present invention is not limited thereto. 

In FIG. 1, the power device 140 is built in the head 120.  However, the present 

invention is not limited thereto. 
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[48] According to an embodiment, the frame 100 may further include a guide beam

150 that is connected to the probe module 300 and guides displacement of the probe 

module 300. 

[49] In an example, the guide beam 150 may include a beam connected between

the base 110 and the head 120.  The guide beam 150 may be an upright beam, and 

the present invention is not limited thereto. 

[50] According to an embodiment, the frame 100 may further include a connection

jig 160.  The connection jig 160 may be an intermediate member that connects the 

stage module 200 and the base 110 to each other.  According to an embodiment, 

the connection jig 160 may include a finger 162 that protrudes toward at least one 

side of the base 110, and a connection beam 164 that extends in the finger 162. 

The stage module 200 to be described later may be connected to the connection 

beam 164. 

[51] A specific embodiment of the connection jig 160 will be described in the

description relating to the stage module 200 to be described later. 

[52] <Stage module 200>

[53] FIGS. 3 and 4 are views illustrating the stage module 200 of the food texture

measuring apparatus 1 according to an embodiment.  FIG. 5 is a view illustrating the 

shape of the stage module 200 of the food texture measuring apparatus 1 according 

to an embodiment. 

[54] The stage module 200 may include a stage plate 210 having a predetermined

area.  A subject that is a texture measurement target may be put on the stage plate 

210. 

[55] The stage plate 210 is a member having predetermined thickness and area.

The material of the stage plate 210 is not limited and may include a synthetic resin or 

a metal material. 

[56] The shape of the stage plate 210 may have various shapes according to

texture patterns of the subject to be measured.  For example, the stage plate 210 

may have a shape, such as a circle, a triangle, a square, or a pentagon, according to 

the arrangement of texture patterns of the subject.  An example of the shape of the 

stage plate 210 described above is shown in FIG. 5.  However, the matters shown in 

the drawings are only examples, and the present invention is not limited thereto. 

[57] One or more stage holes 212 penetrating the stage plate 210 vertically may be
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provided in the stage plate 210. 

[58] There may be a plurality of stage holes 212.  The plurality of stage holes 212

may have an arbitrary arrangement according to texture patterns of the subject to be 

measured. 

[59] For example, the stage holes 212 may be arranged radially around the center

of the probe plate 310, or may be respectively arranged at positions of vertices of a 

predetermined figure. 

[60] According to an embodiment, at least one side of the stage plate 210 may be

provided with a predetermined connection portion 220 connecting the frame 100 and 

the stage plate 210 to each other.  Specifically, the connection portion 220 may be 

connected to the connection beam 164 of the connection jig 160 described above. 

[61] Connection between the connection jig 160 and the connection portion 220

and changing the size of the stage plate 210 thereby will be described as below. 

[62] According to an embodiment, a plurality of connection jigs 160 may be

provided in the frame 100, and a distance between the plurality of connection jigs 160 

may be changed.  For example, as the arrow A shown in FIGS. 3 and 4, the 

connection jig 160 may protrude from the base 110 in one direction, wherein a 

protruding width of the connection jig 160 may be changed. 

[63] For example, according to an embodiment, the connection jig 160 may include

a finger 162 that protrudes toward at least one side of the base 110, and a connection 

beam 164 that extends to the finger 162.  The protruding width of the connection jig 

160 is changed so that a distance between the connection beams 164 located on the 

finger 162 can be changed. 

[64] The stage module 200 is connected to the connection jig 160.  Specifically,

the stage module 200 may be connected to the connection beam 164.  In this case, 

the distance between the connection beams 164 is changed so that the size of the 

stage module 200 can be optionally changed. 

[65] For example, as shown in FIG. 4, when the distance between the connection

beams 164 is set to be relatively large, the stage module 200 having a large size may 

be connected to the connection jig 160.  Thus, the texture of the subject having a 

large area can be measured.  In contrast, when the distance between the connection 

beams 164 is set to be relatively small, as shown in FIG. 3, the stage module 200 

having a small size can be connected to the connection jig 160.  Thus, the texture of 
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the subject having a small area can be measured. 

[66] 

[67] <Probe module 300>

[68] FIG. 6 is a view illustrating the probe module 300 of the food texture measuring

apparatus 1 according to an embodiment of the present invention.  FIG. 7 is a view 

illustrating an example of the arrangement of the probe module 300 of the food 

texture measuring apparatus according to an embodiment of the present invention. 

FIGS. 8 and 9 are views illustrating connection between the frame 100 and the probe 

module 300 of the food texture measuring apparatus 1 according to an embodiment 

of the present invention.  FIG. 10 is a view illustrating the probe module 300 of the 

food texture measuring apparatus 1 according to an embodiment of the present 

invention.  FIG. 11 is a view illustrating the relationship between the stage module 

200 and the probe module 300 of the food texture measuring apparatus 1 according 

to an embodiment of the present invention. 

[69] The probe module 300 may include the probe plate 310 having a

predetermined area, pins 312 arranged on the bottom surface of the probe plate 310, 

and a connector 320 that connects the probe plate 310 and the power device 140 to 

each other. 

[70] The probe plate 310 is a member having a predetermined thickness and area.

The material of the probe plate 310 is not limited thereto and may include a synthetic 

resin or a metal material. 

[71] The shape of the probe plate 310 may have various shapes according to

texture patterns of the subject to be measured.  For example, the stage plate 210 

may have a shape, such as a circle, a triangle, a square, or a pentagon, according to 

the arrangement of texture patterns of the subject. 

[72] The pins 312 may be a predetermined sensor that is capable of measuring the

texture of the subject.  For example, the pins 312 may measure the viscosity, 

moisture content, hardness, and the like of food that is the subject.  In order to 

measure such a texture, the pins 312 may include an appropriate sensor unit. 

However, the present invention is not limited thereto. 

[73] The pins 312 are arranged on the bottom surface of the probe plate 310.  The

pins 312 may be integrally connected to the probe plate 310.  Thus, when the probe 

plate 310 is displaced, the pins 312 may be displaced integrally with the probe plate 



9 

310. For example, when the probe plate 310 descends, the pins 312 descend

together, and when the probe plate 310 ascends, the pins 312 may ascend together. 

[74] The pins 312 may have various forms and shapes.  That is, the shape of the

pins 312 is not limited to the shape shown in the drawings. 

[75] A plurality of pins 312 may be provided.  The plurality of pins 312 may have

an arbitrary arrangement. 

[76] According to an embodiment, the plurality of pins 312 may have an

arrangement according to established rules.  In an example, a distance between the 

adjacent pins 312 may be the same.  In another example, a plurality of pins 312 may 

have a predetermined polygonal or circular arrangement shape around the center of 

the probe plate 310.  In addition, in another example, the plurality of pins 312 may 

have the polygonal or circular arrangement and may also have a multi-layered 

arrangement.  For example, as shown in FIG. 7, the probe module 300 may have a 

structure in which the pins 312 are arranged in an inner region of a relatively large 

polygon or circular shape (outer layer) and the pins 312 are arranged in an inner 

region of a relatively small polygon or circular shape (inner layer).  However, the 

present invention is not limited thereto. 

[77] As described above, a plurality of stage holes 212 may be provided in the

stage module 200, and the arrangement of the plurality of stage holes 212 may be 

determined according to texture patterns of the subject to be measured.  In response, 

the pins 312 may be in plural, and a plurality of pins 312 may have an arrangement 

according to texture patterns of the subject to be measured.  That is, the 

arrangement of the pins 312 and the arrangement of the stage holes 212 may 

correspond to each other. 

[78] For example, the pins 312 may be arranged radially around the center of the

probe plate 310, or may also be respectively arranged at positions of vertices of a 

predetermined figure.  The arrangement of the pins 312 may be determined 

according to texture patterns of the subject to the measured. 

[79] In this case, according to an embodiment, the size of each of the pins 312 may

be smaller than the size of each of the stage holes 212.  Thus, the pins 312 may be 

put into the stage holes 212. 

[80] The connector 320 may be connected to the probe plate 310 and may be a

connection unit that connects the probe plate 310 and the frame 100 to each other. 
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For example, the connector 320 may be a predetermined beam that is located at the 

center of the probe plate 310 and extends vertically. 

[81] According to an embodiment, a guide block 330 may be provided at one side 

of the probe plate 310.  The guide block 330 may be a predetermined block 

connected to the guide beam 150 to be described below. 

[82] The guide block 330 may be connected to the guide beam 150 and may be 

displaced along the guide beam 150.  For example, the guide block 330 may have 

guide holes through which the guide beam 150 passes. 

[83] As described above, the guide block 330 and the guide beam 150 are provided 

so that the displacement of the probe module 300 can be stably guided. 

[84] According to an embodiment, the probe module 300 may be connected to a 

head 120 of the frame 100.  In this case, a connection position between the probe 

module 300 and the head 120 can be optionally changed. 

[85] For example, when a position where a neck 130 of the frame 100 is located, is 

referred to as rear, connection positions C1 and C2 between the probe module 300 

and the head 120 may be relatively rear positions, as shown in FIG. 8, and may be 

relatively front positions, as shown in FIG. 9.  That is, a distance between the central 

point of the probe module 300 and the neck 130 can be relatively changed. 

[86] Thus, when the area of the subject is large and the size of the probe plate 310 

provided in the probe module 300 is set to be large, the distance between the neck 

130 and the center point of the probe module 300 can be increased.  Thus, the 

probe module 300 having an appropriate size according to the size of the subject can 

be used. 

[87] A unit and a method for changing the connection position of the probe module 

300 are not limited thereto.  For example, a predetermined sliding device that 

changes the position of the probe module 300 in a state where the probe module 300 

is connected to the head 120, may also be provided in the frame 100.  Alternatively, 

a plurality of connection units (e.g., screw holes or the like) may be provided in the 

head 120, and the probe module 300 may also be optionally connected to the plurality 

of connection units. 

[88] According to an embodiment, the probe module 300 may include a 

predetermined linkage part 340 that connects the frame 300 and the connector 320 to 

each other.  Furthermore, the connection position of the probe module 300 can be 

10 
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changed according to selection of the linkage part 340. 

[89] For example, as shown in FIG. 10, the linkage part 340 may include a link

block 342 having a plurality of connection holes 344 and 346 formed therein, and a 

connection screw 348 that connects the link block 342 to the head 120.  The 

connector 320 may be connected to one of the connection holes 344 and 346.  In an 

example, a connection end 322 having a predetermined male screw formed therein 

may be provided at an upper end of the connector 320.  Furthermore, the connection 

screw 348 may pass through one connection hole 346 and may be connected to the 

head 120 of the frame 100.  Thus, a connection position (accurately, the position of 

the connector 320) between the probe module 300 and the frame 100 may be 

changed. 

[90] According to an embodiment, the probe module 300 may be located at an

arbitrary position other than the center of the stage module 200.  Thus, texture 

measurement of an arbitrary portion of the subject put on the stage module 200 can 

be performed. 

[91] Hereinafter, the operation and effects of the food texture measuring apparatus

1 according to the present invention will be described. 

[92] In a state where the subject is put on the stage module 200, the probe module

300 may descend.  In this case, when the pins 312 of the probe module 300 make 

contact with the subject, the texture of the subject can be measured.  As described 

above, since the arrangement of the pins 312 is an arrangement corresponding to 

texture patterns of the subject, the texture patterns of the subject can be properly 

measured. 

[93] In addition, since the size and shape of the stage module 200 and the size,

shape, and position of the probe module 300 can be changed, the texture measuring 

apparatus 1 can be properly implemented according to the specifications of the 

subject. 

[94] In addition, since the connection position of the probe module 300 may be

different, texture measurement at several positions of the subject can be optionally 

performed. 

[95] In addition, the stage holes 212 are provided in the stage plate 210 of the

stage module 200, and the stage holes 212 and the pins 312 may have an 

arrangement in which they correspond to each other.  That is, the pins 312 and the 
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stage holes 212 may be located in a straight line in a vertical direction with each 

other. 

[96] According to this, an empty space is located under a texture measurement 

point (a point located directly below the pins 312) of the subject to be measured due 

to the stage holes 212.  Thus, when the texture of food is measured by the pins 312, 

resistance due to the stage plate 210 may not be received.  For example, as the 

probe module 300 located on the stage module 200 descends, an inspection 

environment in which the pins 312 penetrate the subject, may be established. 

According to this, the texture (for example, the degree of elongation from when the 

pins 312 make contact until they penetrate) of the subject can be accurately 

measured according to purposes. 

[97] In addition, in this case, according to an embodiment, the size of the pins 312 

may be smaller than the size of the stage holes 212.  Thus, when the pins 312 drop, 

the pins 312 can be put into the stage holes 212.  Thus, a jamming phenomenon of 

the pins 312 may not occur. 

[98] In a food texture measuring method by using a food texture measuring 

apparatus according to the present invention, the texture of each position of food that 

is a subject can be simultaneously measured.  Furthermore, the texture (e.g., 

changes in force from when the pins 312 make contact until they penetrate) of the 

subject can be accurately measured according to purposes. 

[99] The food texture measuring apparatus and the food texture measuring method 

according to embodiments of the present invention may be properly used, in 

particular, in texture measurement of wide and flat food such as a pizza dough, for 

example.  In particular, since the pizza dough has a little viscosity (characteristics 

such as chewy, weeping or the like), the above-described properties can be 

effectively measured in a procedure in which, when the pins 312 make contact the 

pizza dough and penetrate the pizza dough, the pins 312 are put into the stage holes 

212. 

[100] FIG. 13 is a flowchart illustrating the order of a food texture measuring method 

by using a food texture measuring apparatus according to an embodiment of the 

present invention. 

[101] Hereinafter, the food texture measuring method according to an embodiment 

of the present invention will be described. 
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[102] The food texture measuring method according to an embodiment of the

present invention is described as follows. 

[103] First step: first, the size of a subject is determined.  The subject may be food

having predetermined area and thickness, such as a pizza dough.  Meanwhile, the 

subject may be a product that can be cooked in a cooking appliance such as a 

microwave or an air fryer, and thus, preferably, may have a size acceptable in the 

cooking appliance.  In an example, the subject may have a length of 3 to 10 inches. 

[104] Second step: a stage module 200 and a probe module 300 are selected

according to the determined size of the subject.  For example, when the size of the 

subject is large, the stage module 200 and the probe module 300 each having a large 

area can be selected. 

[105] Third step: the selected stage module 200 and probe module 300 are installed

at the frame 100. 

[106] In this case, the center of the stage module 200 and the center of the probe

module 300 may be arranged to be positioned on a straight line with each other. 

Meanwhile, according to another embodiment, the present invention is not 

necessarily limited thereto, and the probe module 300 is placed at one position of the 

stage module 200 so that the texture of an arbitrary part of the subject can also be 

measured. 

[107] In this case, according to an embodiment, the probe module 300 includes a

linkage part 340, and the position (a connection position between the probe module 

300 and the head 120) of the probe module 300 can be optionally changed by the 

linkage part 340.  Thus, the position of the probe module 300 can be changed by 

using the linkage part 340, and the probe module 300 can also be placed at an 

arbitrary position of the stage module 200. 

[108] Fourth step: the texture of the subject is measured.

[109] In this case, the stage module 200 includes a stage plate 210 having a

predetermined area, and the stage plate 210 may include one or more stage holes 

212 that penetrate the stage plate 210 vertically.  Furthermore, the pins 312 may be 

located in the stage holes 212, and when the probe module 300 descends, the pins 

312 may be put into the stage holes 212. 

[110] Thus, in the fourth step of measuring the texture of the subject, a procedure in

which the probe module 300 descends, the pins 312 penetrate the subject and are 
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put into the stage holes 212, can be performed.  According to this, the texture 

(changes in force from when the pins make contact until they penetrate) of the subject 

can be accurately measured according to purposes. 

[111] The food texture measuring apparatus according to an embodiment of the 

present invention can be utilized in texture measurement of various food such as 

breads, confectionary, tortillas, and the like.  Furthermore, when, as a result of 

performing measurement, data that do not meet the standard value are derived, 

factors (material, a mixing process, heating temperature and time, and the like) of the 

subject can be changed and supplemented.  In addition, after changing these factors, 

texture can be measured again in the same environment (the use of the same probe) 

so that the accuracy of texture measurement can be enhanced.  In addition, texture 

measurement can be conveniently performed for each area of the same food 

according to user’s selection (configuration change and the like).  Furthermore, 

according to texture measurement of these food and measurement results, the 

texture of each food can be optimized for distribution and cooking. 

[112] While the present invention has been particularly shown and described with 

reference to exemplary embodiments thereof, it will be understood by those of 

ordinary skill in the art that various changes in form and details may be made therein 

without departing from the spirit and scope of the present invention as defined by the 

following claims. 

[113] 

[114] (Explanation of reference numerals)

[115] 1: food texture measuring apparatus

[116] 100: frame

[117] 110: base

[118] 120: head

[119] 130: neck

[120] 140: power device

[121] 150: guide beam

[122] 160: connection jig

[123] 162: finger

[124] 164: connection beam

[125] 200: stage module
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[126] 210: stage plate

[127] 212: stage holes

[128] 220: connection portion

[129] 300: probe module

[130] 310: probe plate

[131] 312: pins

[132] 320: connector

[133] 322: connection end

[134] 330: guide block

[135] 340: linkage part

[136] 342: link block

[137] 344,346: connection hole

[138] 348: connection screw
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Claims 

1. A food texture measuring apparatus comprising:

a frame in which a power device is built; 

a stage module, which is connected to the frame and on which a subject is put; 

and 

a probe module, which is connected to the frame, located on the stage module 

and of which a position is changed, 

wherein the probe module comprises: 

a probe plate having a predetermined area; 

pins arranged on a bottom surface of the probe plate; and 

a connector connecting the probe plate and the power device to each 

other,  

the probe plate and the pins are integrally displaced, and 

the pins are configured to measure texture of the subject put on the stage 

module. 

2. The food texture measuring apparatus of claim 1, wherein the frame

comprises: 

a base; 

a head disposed on the base; and 

a neck connecting the base and the head to each other and having a 

predetermined height, 

the stage module is connected to the base, and 

the probe module is connected to the head. 

3. The food texture measuring apparatus of claim 1, wherein the frame

comprises a guide beam extending in at least one direction, the probe module 

comprises a guide block connecting the probe plate and the guide beam to each 

other, and displacement of the probe module is guided by the guide beam and the 

guide block. 
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4. The food texture measuring apparatus of claim 2, wherein the probe

module is connected to the head, and a connection position of the probe module and 

the head is optionally changed. 

5. The food texture measuring apparatus of claim 4, wherein the probe

module comprises a linkage part connecting the head and the connector to each 

other, and a position where the connector is connected to the linkage part and a 

position where the head is connected to the linkage part are changed. 

6. The food texture measuring apparatus of claim 2, wherein the frame

comprises a connection jig connected to the base and protruding toward at least one 

side, a plurality of connection jigs are provided, a distance between the plurality of 

connection jigs is changed, the stage module is connected to the connection jig, and 

a size of the stage module connected to the connection jig is optionally changed 

according to the distance between the connection jigs. 

7. The food texture measuring apparatus of claim 1, wherein a plurality of

pins are provided, and the plurality of pins have a predetermined arrangement 

according to texture patterns of food to be measured. 

8. The food texture measuring apparatus of claim 1, wherein the stage

module comprises a stage plate having a predetermined area, the stage plate 

comprises one or more stage holes penetrating the stage plate vertically, and the pins 

are located in the stage holes, and, when the probe module descends, the pins are 

capable of being put into the stage holes. 

9. A food texture measuring method by using a food texture measuring

apparatus, the food texture measuring apparatus including a frame in which a power 

device is built; a stage module, which is connected to the frame and on which a 

subject is put; and a probe module, which is connected to the frame, is located on the 

stage module and of which position is changed, the food texture measuring method 

comprising: 

a first step of determining a size of a subject; 
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a second step of selecting the stage module and the probe module; 

a third step of installing the selected stage module and probe module at the 

frame; and 

a fourth step of measuring texture of the subject. 

10. The food texture measuring method of claim 9, wherein the third step

comprises arranging the stage module and the probe module so that a center of the 

stage module and a center of the probe module are arranged to be positioned on a 

straight line with each other. 

11. The food texture measuring method of claim 9, wherein the probe

module comprises: 

a probe plate having a predetermined area; and 

pins arranged on a bottom surface of the probe plate,  

the stage module comprises a stage plate having a predetermined area, the 

stage plate comprises one or more stage holes penetrating the stage plate vertically, 

the pins are located in the stage holes, and, when the probe module descends, the 

pins are capable of being put into the stage holes, and 

the fourth step comprises lowering the probe module and allowing the pins to 

penetrate the subject and the pins to be put into the stage holes. 

12. The food texture measuring method of claim 9, wherein the probe

module comprises: 

a probe plate having a predetermined area; 

pins arranged on a bottom surface of the probe plate; 

a connector connecting the probe plate and the power device to each other; 

and 

a linkage part connecting the head and the connector to each other, 

the linkage part is configured in such a way that a position where the connector 

is connected to the linkage part and a position where the head is connected to the 

linkage part are changed, and 

the third step comprises changing a position of the probe module by using the 

linkage part. 




