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COMB SENSOR FOR MEASURING COMBING RESISTANCE

FIELD OF THE INVENTION
The present invention relates to a comb sensor for measuring combing resistance, wherein
the comb sensor comprises: a comb or brush comprising a handle, a head connected to the handle,
and teeth connected to the head; and a bend sensor located on at least one of the teeth, to measure
the bending of the one of the teeth. The present invention provides improved sensitivity and/or

detailed measurement result.

BACKGROUND OF THE INVENTION

Keratinaceous fibers, particularly human hair fibers, may be damaged over time. Damages
may be caused by environmental factors, including air pollution, sun exposure, chlorine from water
pool, and/or rain. Damages may also be caused by applying to the fibers grooming (cosmetic),
chemical and/or mechanical treatments. When hair fibers are damaged, the hair fibers may have
undesirable conditions of, for example, “fly-away hair”, “split end”, and/or color fade.

Assessing the condition including the degree of damages caused to keratinaceous fibers is
of interest in order to understand the impact of various environmental factors as well as the impact
of the cosmetic (grooming), chemical and mechanical treatments onto keratinaceous fibers. Such
assessment is also of interest in order to demonstrate the efficacy of treatments used for preventing
and/or repairing keratinaceous fiber damages. Several attempts for assessing keratinaceous fiber
damages, using different methods and/or comb sensors, have already been reported.

Measuring combing resistance of keratinaceous fiber, especially its friction and/or
detangling, is one of common ways to assess keratinaceous fiber conditions. Generally speaking,
damaged and/or curled keratinaceous fibers cause increased combing resistance compared to
healthier and/or straight keratinaceous fibers.

For example, FR2442607 discloses a way to measure combing force by using a comb or
brush with strain gauges connected in bridge circuit and to counter circuit.

Another example include US4167869 disclosing an apparatus for measuring the
incremental grooming force, wherein the apparatus includes a comb or brush with strain gages
attached to it which change resistance when mechanically deformed, and wherein the change in
resistance is electrically measured to provide an indication of incremental grooming force.

However, there still remains a need for providing a comb sensor which has improved

sensitivity and/or which provides detailed measurement result. Such improved sensitivity and/or
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detailed measurement result include, for example, sensing more variations of the combing

resistances at different locations of an individual hair.

SUMMARY OF THE INVENTION
The present invention is directed to a comb sensor for measuring combing resistance,
wherein the comb sensor comprises:
a comb or brush comprising a handle, a head connected to the handle, and teeth connected
to the head; and
a bend sensor located on at least one of the teeth, to measure the bending of the one of the
teeth.

The present invention provides improved sensitivity and/or detailed measurement result.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 - illustrates one embodiment of a comb sensor according to the present invention.
FIG. 2 illustrates one embodiment of a comb sensor according to the present invention,

with a wired connection to a computer which serves a display, data storage and calculator.

DETAILED DESCRIPTION OF THE INVENTION
COMB SENSOR

The comb sensor of the present invention is for measuring combing resistance, wherein the
comb sensor comprises:
a comb or brush comprising a handle, a head connected to the handle, and teeth connected
to the head; and
a bend sensor located on at least one of the teeth, to measure the bending of the one of the
teeth.
COMB OR BRUSH

The comb sensor of the present invention comprises a comb or brush, wherein the comb or
brush comprises: a handle; a head connecting to the handle; and at least one tooth or bristle
connecting to the head.

The handle and head can be seen as two parts, for example, as shown in Fig. 1, wherein the
handle is clearly separated from the head. Alternatively, the handle and head can be seen as one

part, wherein the enlarged head part serves as a handle.
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Preferably, the comb or brush comprises at least two teeth, more preferably at least about
five teeth. Preferably, the comb or brush comprises up to about 50 teeth.

The length of the teeth can be about 15-100mm, preferably about 30-70mm. The gap
between such teeth can be about 1-10mm, and the length of the head (the distance between the
first tooth to the final tooth, wherein the first tooth is located at the near end of the head from the
handle, and the final tooth is located at the far end of the head from the handle) can be about 50-
200mm.

The handle, head and teeth can be made by any material, as long as bend sensors can detect
bending of teeth.

The teeth can be in any shape, as long as bend sensors can detect bending of teeth. For
example, the teeth can have a shape and/or an area that is easy to capture hairs near teeth tip. Such
shapes/areas can be a concave area of a tooth which is concave toward to the center line of the
tooth, as exemplified in Fig. 1. By such concave area, the gap to the next tooth is wider in the
concave area of the tooth, compared to other areas of the tooth.

SENSOR TO MEASURE A BENDING OF INDIVIDUAL TEETH

The comb sensor of the present invention comprises a sensor to measure a bending
(hereinafter “bend sensor”) of the tooth, preferably a bending of the tooth where the sensor is
located.

Preferably, the bend sensor is located on tooth. The bend sensors can be located on all of
the teeth, and can be located on some of the teeth. The bend sensors are located on at least one of
the teeth, preferably at least two teeth, more preferably at least three teeth, still more preferably at
least five teeth. It is believed that by this location of bend sensor and the numbers of the bend
sensor, the comb sensor of the present invention provides improved sensitivity.

The bend sensors useful herein are, for example, those selected from the group consisting
of strain sensor, stress sensor, optical sensor, sensors with amplification elements/circuits, location
sensor, orientation sensor and mixtures thereof. Among them, preferred are strain sensor, stress
sensor, optical sensor, sensors with amplification elements/circuits, more preferred are strain
sensors. When the bend sensors, for example being strain sensors, are located on the teeth, it is
preferred that the bend sensors are located at regions where the strain of the teeth is maximal, for
instance, on the root sides of the teeth which are close to their connections to the head.

When the bend sensors are located on the root sides of the teeth which are close to their
connections to the head, it is further preferred that the root sides of the teeth are made by a material

or a structure by which the root sides of the teeth bend more than tip sides of the teeth in order to
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further localize the strain of the teeth to this location. As for the materials, for example, the root
side of the teeth can be made by a softer/elasticity/viscoelasticity/texture material than that for the
tip sides of the teeth. As for the structure, for example, the root side may have a hole, slit, thinner
thickness, and/or shorter width by which the root sides of the teeth bend more than tip sides of the
teeth. Preferably, the root side has a hole, and also thinner thickness and/or shorter width, more
preferably, shorter width.

The data/information from the bend sensor are used as combing resistance, with or without
calculation and/or translation, and also with or without data/information from other sensors.

SENSOR TO MEASURE COMB SENSOR ORIENTATION

The comb sensor of the present invention may also comprises an orientation sensor to
measure an orientation of the comb sensor.

Such orientation sensor can be located anywhere on the comb sensor, for example, on the
handle or the head.

By combining the information from the orientation sensor with the information from the
bend sensor, it is believed that the comb sensor can provide better sensitivity of combing resistance.
For example, even with the same degree of bending, combing resistance may be assessed
differently based on the orientation of the comb.

SENSOR TO MEASURE COMB SENSOR LOCATION

The comb sensor of the present invention may also comprises a location sensor to measure
a location of the comb sensor.

Such location sensor can be located anywhere on the comb sensor, for example, on the
handle or the head.

In one embodiment, the location sensor can be consolidated to the above orientation sensor,
i.e., one single sensor can serve as both of the orientation sensor and the location sensor.
By combining the information from the location sensor with the information from the bend sensor,
it is believed that the comb sensor can provide better sensitivity of combing resistance. For
example, even with the same degree of bending, combing resistance may be assessed differently
depending on how quickly the comb location is changing (combing at a higher/lower speed and/or
acceleration/slowing down). The location sensor may also help infer variability in hair quality
based on the location of the comb during combing.
DISPLAY

The comb sensor of the present invention may be either directly or indirectly connected to

a display to show a measurement result.
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The measurement result shown on the display can be: combing resistance which is a data
from the bend sensor, or a translated or calculated from the data from the bend sensor with or
without a data from the orientation sensor and/or location sensor; and/or a fiber condition which
is assessed by the combing resistance. Such fiber conditions are, for example, damage,
smoothness, tangling, roughness level, location of most combing, duration of combing, number
of combing strokes etc. The display can show such measurement results one by one, or all
concurrently. The measurement results can be shown by absolute values, relative values, indexes,
and/or colors with or without indications.

The display can be located on the comb sensor, such as comb sensor handle. Alternatively,
the display can be located separately from the comb sensor, and is located, for example, on PC
screen and/or mobile device screen which has a wired or wireless connection with the comb
sensor. In another example, the display can be located on both of the comb sensor and a separate
display screen and/or mobile device screen which has a wired or wireless connection with the
comb sensor.

DATA STORAGE AND CALCULATOR

The comb sensor of the present invention may be either directly or indirectly connected to
a data storage to memorize data from sensors and/or measurement results.

The comb sensor of the present invention may be either directly or indirectly connected to
a calculator to calculate data from sensors to a measurement result.

The data storage and calculator can be located in the comb sensor such as comb sensor
handle. Alternatively, the data storage and calculator can be located separately from the comb
sensor, and are located, for example, in PC and/or mobile device which has a wired or wireless
connection with the sensor. In another example, the data storage and calculator can be located in
both in the comb sensor and in separate PC and/or mobile device which has a wired or wireless
connection with the comb sensor.

The data storage and calculator can be combined. For example, MCU (Micro Controller
Unit) can serve as both of the data storage and calculator.

OTHER SENSORS

The comb sensor of the present invention may further comprise an additional sensor. Such
additional sensors are, for example, those selected from the group consisting of moisture sensor,

temperature sensor, sebum sensor, oil sensor, and any combinations thereof.

EXAMPLES
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FIG. 1 illustrates one embodiment of a comb sensor according to the present invention.
FIG. 2 illustrates one embodiment of a comb sensor according to the present invention, with a
wired connection to a computer which serves a display, data storage and calculator.

In these embodiments, the comb sensor (10) comprises:

a comb (20) comprising a handle (21), a head (22) connected to the handle, and at least two teeth
(23) connected to the head;

a bend sensor (30) located on at least two teeth to measure a bending of the tooth, more specifically,
the bend sensors (30) being strain sensors located on the root sides (231) of the teeth (23) which
are close to their connections to the head (22).

In these embodiments, the comb further comprises an orientation sensor (40) to measure
an orientation of the comb sensor; and a location sensor (50) to measure a location of the comb
sensor. In these embodiments, the location sensor (50) is consolidated to the orientation sensor
(50), i.e., one single sensor can serve as both of the orientation sensor (40) and the location sensor
(50). In these embodiments, such single sensor is located on the handle (21) of the comb.

Also, in these embodiment, the root sides (231) of the teeth (23) have a shorter width, and
near tip sides (232) of the teeth (23), the teeth have a concave area (233) which is concave toward
to the center line (234) of the tooth (23), as exemplified in Fig. 1. By such concave area, the gap
to the next tooth is wider in the concave area of the tooth, compared to other areas of the tooth.

In the embodiment shown in FIG. 2, the comb sensor of FIG. 1 has a wired connection to
a computer (60) which serves a display (61), data storage (62) and calculator (63), wherein MCU
(Micro Controller Unit) can serve as both of the data storage (62) and calculator (63). In this

embodiment, the display shows a measurement result which is combing resistance.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean

“about 40 mm.”

Every document cited herein, including any cross referenced or related patent or
application and any patent application or patent to which this application claims priority or benefit
thereof, is hereby incorporated herein by reference in its entirety unless expressly excluded or

otherwise limited. The citation of any document is not an admission that it is prior art with respect
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to any invention disclosed or claimed herein or that it alone, or in any combination with any other
reference or references, teaches, suggests or discloses any such invention. Further, to the extent
that any meaning or definition of a term in this document conflicts with any meaning or definition
of the same term in a document incorporated by reference, the meaning or definition assigned to
that term in this document shall govern.

While particular embodiments of the present invention have been illustrated and described,
it would be obvious to those skilled in the art that various other changes and modifications can be
made without departing from the spirit and scope of the invention. It is therefore intended to cover
in the appended claims all such changes and modifications that are within the scope of this

invention.



CLAIMS
What is claimed is:
1. A comb sensor for measuring combing resistance, wherein the comb sensor comprises:

a comb or brush comprising a handle, a head connected to the handle, and teeth connected to
the head;

a bend sensor located on at least one of the teeth, to measure the bending of the one of the
teeth; and

an orientation sensor to measure an orientation of the comb sensor.

2. The comb sensor of claim 1, wherein the comb sensor further comprises a location sensor to
measure a location of the comb sensor.

3. The comb sensor of any of the preceding claims, wherein the bend sensors are located on at
least two teeth, preferably at least three teeth, more preferably at least five teeth.

4. The comb sensor of any of the preceding claims, wherein the bend sensors are located on the
root sides of the teeth which are close to their connections to the head.

5. The comb sensor of any of the preceding claims, wherein the root side of the teeth is made by
a material or a structure by which the root side bends more than tip side of the teeth.

6. The comb sensor of any of the preceding claims, wherein the sensor to measure a bending of
the tooth is selected from the group consisting of a strain sensor, stress sensor, optical sensor,
transistor, location sensor, and mixtures thereof, preferably a strain sensor.

7. The comb sensor of any of the preceding claims, wherein the fiber is natural or artificial human
hair.

8. A comb sensor for measuring combing resistance, wherein the comb sensor comprises:

a comb or brush comprising a handle, a head connected to the handle, and teeth connected to
the head;

a bend sensor located on at least one of the teeth, to measure the bending of the one of the
teeth; and

a location sensor to measure a location of the comb sensor.

9. The comb sensor of claim 8, wherein the bend sensors are located on at least two teeth,
preferably at least three teeth, more preferably at least five teeth.

10. The comb sensor of any of claims 8 and 9, wherein the bend sensors are located on the root
sides of the teeth which are close to their connections to the head.

11. The comb sensor of any of claims 8-10, wherein the root side of the teeth is made by a
material or a structure by which the root side bends more than tip side of the teeth.

12. The comb sensor of any of claims 8-11, wherein the sensor to measure a bending of the
tooth is selected from the group consisting of a strain sensor, stress sensor, optical sensor,
transistor, location sensor, and mixtures thereof, preferably a strain sensor.
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13. The comb sensor of any of claims 8-12, wherein the fiber is natural or artificial human hair.



