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(54) BRUSH, AND DEVICE AND METHOD FOR TRANSPLANTING HAIR WITH THE BRUSH

(57) A brush of the anchor type capable of varying
an anchor driven angle as desired, to thereby realize
bristle setting at an increased packing density and in any
desired pattern. Anchor driven angles (θ) at which at
least two anchors (95) are driven into bristle set holes
(4) of a head (2) of the brush are set to be different from
each other. A bristle setting apparatus for realizing such
a brush includes a bristle setting mechanism (82) using
the anchor, an X-Y-Z table mechanism (11) arranged
opposite to the bristle setting mechanism, and a brush
rotating mechanism (12) rotatably arranged on the table

mechanism. The brush rotating mechanism (12) is con-
stituted of a brush holder (16) arranged so as to be ro-
tatable in both normal and reverse directions and con-
structed so as to clampedly hold the head (2) of a tooth-
brush handle (1) at a predetermined position, a servo-
motor (17) for rotating the brush holder in both normal
and reverse directions, gears (20, 21), and a drive belt
(22). Control of movement and rotation of the X-Y-Z ta-
ble mechanism (11) and brush holder (16) permits a ro-
tational inclination angle of the toothbrush handle (1)
held on the brush holder (16) to be varied as desired.
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Description

Technical Field

[0001] This invention relates to a brush, a bristle set-
ting apparatus therefor and a bristle setting method
therefor, and more particularly to a brush having bristle
tufts set thereon by means of small metal pieces called
anchors, and a bristle setting apparatus therefor and a
bristle setting apparatus therefor.

Background Art

[0002] Now, a bristle setting apparatus of the anchor
type for a toothbrush which is one of brushes conven-
tionally known in the art will be described with reference
to Figs. 13 and 14 by way of example. The bristle setting
apparatus generally includes a bristle tuft feed mecha-
nism 84, an auxiliary guide 88, a bristle setting needle
83, a bristle setting guide 92, a bristle cutting mecha-
nism 94 and an anchor feed mechanism 96. The bristle
tuft feed mechanism 84 is constructed so as to intermit-
tently feed bristle tufts 81 each formed by bundling a
predetermined number of continuous bristles such as
continuous nylon monofilaments together by a prede-
termined length for every intermittent feeding during up-
ward movement of a bristle setting needle 83 of a bristle
setting mechanism 82. The auxiliary guide 88 is ar-
ranged above a front side of the bristle tuft feed mech-
anism 84 and includes a presser section 85 provided on
a lower surface thereof so as to press the bristle tufts.
The auxiliary guide 88 is formed therein with a needle
insertion hole 86 vertically extending therethrough per-
pendicularly to the presser section 85 and an anchor in-
sertion hole 87 extending therethrough to the needle in-
sertion hole 86. The bristle setting needle 83 is arranged
so as to vertically slide in the needle insertion hole 86.
The bristle setting guide 92 is positioned below the aux-
iliary guide 88 so as to be vertically movable and formed
with a needle guide hole 90 so as to vertically extend
therethrough and be aligned with an extension line of
the needle insertion hole 86. The bristle setting guide
92 is formed on an upper surface thereof with a bristle
tuft receiving recess 91, which functions to interposedly
hold the bristle tuft 81 in cooperation with the presser
section 85 when the bristle setting guide is raised. The
bristle tuft cutting mechanism 94 is positioned between
the bristle tuft feed mechanism 84 and the bristle setting
guide 92 and in proximity to the bristle tuft 81 and in-
cludes a rotary cutter 93 for cutting the bristle tuft 81 into
a predetermined length when the bristle setting guide
92 is raised. The anchor feed mechanism 96 is arranged
so as to feed an anchor 95 into the anchor insertion hole
87 of the auxiliary guide 88. The conventional bristle set-
ting apparatus thus constructed is disclosed in Japa-
nese Patent Publication No. 27382/1974.
[0003] Now, the manner of setting the bristle tufts 81
on a bristle set surface of a head of a toothbrush handle

1 by means of the conventional bristle setting apparatus
thus constructed will be described. First, as shown in
Fig. 13, the bristle tuft feed mechanism 84 is driven to
feed the bristle tuft of a continuous length toward the
bristle tuft receiving recess 91, to thereby abut the bristle
tuft 81 against a stopper 97. Concurrently, as shown in
Fig. 14, the anchor feed mechanism 96 is driven to feed
the anchor of a sheet-like shape into the anchor inser-
tion hole 87 of the auxiliary guide 88.
[0004] Then, the bristle tuft 81 thus fed into the bristle
tuft receiving recess 91 is interposedly held by the
presser section 85 at a distal end of the auxiliary guide
88 and then the bristle tuft 81 thus held is cut into a pre-
determined size by means of the rotary cutter 93 of the
bristle tuft cutting mechanism 94. Thereafter, the bristle
setting mechanism 82 and auxiliary guide 88 are down-
wardly moved together toward the toothbrush handle 1.
[0005] Also, concurrently with downward movement
of the bristle setting mechanism 82 and auxiliary guide
88, the bristle setting needle 83 is downwardly moved
through the needle insertion hole 86 and needle guide
hole 90. This permits a tip end of the bristle setting nee-
dle 83 to cut the anchor 95 into a predetermined length
and force out the anchor 95 thus cut. The anchor 95 thus
cut forces the bristle tuft 81 cut into the predetermined
length into the needle guide hole 90 while folding it into
two parts in the middle thereof or bending it into a U-
shape.
[0006] Subsequently, the bristle setting needle 83 is
permitted to outwardly project at a distal end thereof
from the needle guide hole 90 at the time when the bris-
tle setting mechanism 82 is approached at a distal end
thereof to the bristle set surface 3 of the head 2 of the
toothbrush handle 1 to the utmost, so that the bristle tuft
81 cut into the predetermined length is driven into each
of bristle set holes 4 formed on the bristle set surface 3
while being kept folded in two by means of the anchor
95, resulting in bristle setting being accomplished as
shown in Figs. 15A and 15B.
[0007] The above-described operation is repeated for
each of the bristle set holes 4, so that the bristle tufts
folded in two by the anchors 95 may be set in the bristle
set holes 4 of the head 2 of the toothbrush handle 1 in
order.
[0008] The conventional bristle setting apparatus de-
scribed above, as shown in Fig. 16, is so constructed
that an angle θ at which the anchor 95 is driven into the
bristle setting hole 4 (hereinafter referred to as "anchor
driven angle θ") is kept constant at, for example, 12 de-
grees. Thus, the prior art fails to vary the anchor driven
angle for every bristle setting hole 4 as desired. This
possibly causes the anchors 95 set in the bristle set
holes 4 adjacent to each other to be abutted against or
contacted with each other when a distance or interval
between the bristle set holes 4 is excessively de-
creased. Also, it often causes cracks to occur in the
head of the toothbrush or causes whitening of a resin
material for the toothbrush handle due to setting of the
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anchors into the bristle set holes 4, resulting in the head
of the toothbrush handle being brittle. Thus, the prior art
fails to significantly reduce an interval between the bris-
tle set holes 4, resulting in it failing to realize setting of
bristles at an increased packing density. The term "an-
chor driven angle θ" used herein indicates an angle be-
tween a longitudinal direction of the anchor and a pre-
determined direction of the brush head such as, for ex-
ample, a longitudinal direction of the brush head.
[0009] Also, in the prior art, the anchor driven angle θ
is fixed, therefore, arrangement of setting of the bristle
tufts is limited to a pattern which prevents interference
between the anchors adjacent to each other, such as a
linear arrangement pattern, a lattice arrangement pat-
tern or the like, so that the prior art fails to realize any
other arrangement pattern such as a circular pattern in
which bristle tufts are arranged in a circular manner as
a whole, a curved pattern in which bristle tufts are ar-
ranged in conformity to any desired curve or the like.
Thus, the conventional bristle setting apparatus sub-
stantially fails to provide a toothbrush of the anchor type
in which bristles are arranged in any desired directions
so as to be commonly accommodated to a brushing site
in the mouth cavity and a manner of brushing as in a
toothbrush produced by in-mold techniques or thermal
fusion bonding.
[0010] Further, the bristle setting guide 92 for driving
the anchor 95 into the bristle set hole 4, as shown in Fig.
17, is generally provided on a side of a distal end thereof
with a bristle tuft separating unit 99 for reciprocating a
bristle tuft separating plate 98 while pivotally moving it
in synchronism with bristle setting operation of the bris-
tle setting guide 92, although such construction is not
shown in Figs. 13 and 14. The bristle tuft separating unit
99 functions to hold down, during setting of a bristle tuft
81 in the bristle set hole 4, an already-set bristle tuft 81
adjacent thereto to keep it away from a path of move-
ment of the bristle setting guide 92, resulting in the al-
ready-set bristle tuft being kept out of the setting. This
prevents formation of such a connection bristle as indi-
cated by reference numeral 81a in Fig. 18A or such a
ring bristle as indicated by 81b in Fig. 18B.
[0011] However, in the conventional bristle setting ap-
paratus, the bristle tuft separating unit 99 is kept fixed
at a predetermined position with respect to the bristle
setting mechanism 82, so that a toothbrush handle is
merely subject to parallel displacement. Thus, in order
to prevent formation of the connection bristle 81a or ring
bristle 81b due to entangling between the bristle tufts
adjacent to each other, it is required that setting of the
bristle tufts is successively carried out on a side which
permits an already-set bristle tuft to be separated from
an adjacent one by the bristle tuft separating unit. How-
ever, in spite of such an approach, the conventional bris-
tle setting apparatus still causes a pattern of arrange-
ment of the bristle tufts to be subject to restriction. In an
actual production line, a bristle tuft arrangement pattern
obtained by the conventional bristle setting apparatus

necessarily causes setting of the bristle tufts to be car-
ried out on a side away from the bristle tuft separating
unit 99, leading to possible formation of the connection
bristle 81a and/or ring bristle 81b, resulting in the prod-
uct being often defective.
[0012] The present invention has been made in view
of the foregoing disadvantages.
[0013] Accordingly, it is an object of the present inven-
tion to provide a brush of the anchor type which is ca-
pable of permitting an anchor driven angle to be varied
depending on an anchor driven position, to thereby at-
tain bristle setting at an increased packing density and/
or in any desired arrangement pattern.
[0014] It is another object of the present invention to
provide a bristle setting apparatus and a bristle setting
method which are capable of varying an anchor driven
angle as desired, realizing bristle setting at an increased
packing density, attaining bristle setting in any desired
arrangement pattern such as a circular pattern, a curved
pattern or the like which is never obtained in a conven-
tional brush of the anchor type, and preventing forma-
tion of a connection bristle and/or a ring bristle.

Disclosure of Invention

[0015] In order to attain the above-described objects
of the present invention, in accordance with one aspect
of the present invention, a brush is provided which has
bristle tufts set in bristle set holes formed on a bristle set
surface of a head of the brush, each of the bristle tufts
being kept folded into two parts with an anchor being
interposed between the two parts. The brush is charac-
terized in that at least two of a plurality of the anchors
are driven into the bristle set holes at anchor driven an-
gles different from each other.
[0016] It is preferable that the head is formed with a
plurality of the bristle set holes separated from each oth-
er and the bristle set holes each have one of the bristle
tufts set therein by means of the anchor. In this instance,
at least two of the bristle set holes adjacent to each other
are preferably separated from each other by means, of
a partition wall formed to have a thickness of between
0.1 mm and 3.0 mm. Also, the anchor driven angles of
the anchors are each preferably so set that an extension
line of the anchor defined in a longitudinal direction
thereof does not intersect the bristle set hole adjacent
thereto. Further, the bristle set hole may have a plurality
of the bristle tufts set therein by means of the anchors.
[0017] The above-described construction of the
present invention permits the anchor driven angle to be
varied as desired, to thereby prevent the anchors adja-
cent to each other from being abutted against each oth-
er, resulting in bristle setting at an increased packing
density which is never attained in the conventional brush
of the anchor type being realized. Also, such construc-
tion permits the bristle tufts to be arranged in any desired
pattern such as a circular pattern wherein the bristle tufts
are arranged in a circular array, a curved pattern where-
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in the bristle tufts are arranged along any desired curve
or the like which has been conventionally obtained only
by in-mold techniques, thermal fusion bonding or the
like.
[0018] In accordance with another aspect of the
present invention, a bristle setting apparatus for a brush
is provided. The bristle setting apparatus is character-
ized in that the apparatus includes a bristle setting
means for setting bristle tufts on a bristle set surface of
a head of the brush by means of anchors, a brush holder
arranged opposite to the bristle setting means while be-
ing spaced therefrom at a predetermined interval and
constructed so as to permit the head of the brush to be
held at a predetermined position thereon, a position ad-
justing means for adjusting a position of the brush holder
with respect to the bristle setting means, and a brush
rotating mechanism for adjusting a rotational inclination
angle of the brush holder with respect to the bristle set-
ting means. The position adjusting means is moved
while being controlled, to thereby vary the position of the
brush holder with respect to the bristle setting means
and the brush rotating mechanism is rotated while being
controlled, to thereby vary the rotational inclination an-
gle of the brush holder with respect to the bristle setting
means.
[0019] In accordance with a further aspect of the
present invention, a bristle setting method for a brush
wherein bristle tufts are set on a bristle set surface of a
head of the brush by means of anchors, each of the bris-
tle tufts being folded into two, is provided. The bristle
setting method is characterized in that the method in-
cludes the steps of arranging a brush holder so as to be
opposite to a bristle setting means of the anchor type
after holding the head of the brush to be subjected to
bristle setting at a predetermined position on the brush
holder and successively setting bristle tufts on the bristle
set surface of the head of the brush while varying a po-
sition of the brush holder with respect to the bristle set-
ting means and varying a rotational inclination angle of
the brush holder with respect to the bristle setting
means.
[0020] The above-described construction of each of
the bristle setting apparatus and bristle setting method
permits the anchor driven angle at which the anchor is
driven into the bristle set hole to be varied as desired
for every bristle set hole, resulting in bristle setting at a
high packing density and arranging the bristle tufts in
any desired pattern such as a circular pattern, a curved
pattern or the like which is never obtained in the con-
ventional brush of the anchor type being realized.
[0021] Also, such construction permits the head of the
brush to be rotated over an angle of 360 degrees, re-
sulting in positional relationship between the bristle tuft
which has been just subjected to bristle setting and the
bristle to be subjected to the next bristle setting opera-
tion being kept constant as shown in Fig. 17. This per-
mits bristle setting to be started at any desired bristle
set hole, to thereby prevent an order of bristle setting

from being limited by the bristle tuft arrangement pattern
and eliminate formation of a connection bristle and/or a
ring bristle due to entangling between the bristle tufts
adjacent to each other. Further, the construction which
permits rotation of the head over 360 degrees leads to
bristle setting in a ring-like pattern as shown in each of
Figs. 6A, 6B, 7 and 8.

Brief Description of Drawings

[0022]

Fig. 1 is a schematic diagram showing an electric
circuit of a bristle setting apparatus for a toothbrush
of the anchor type according to an embodiment of
the present invention;
Fig. 2 is a schematic front elevation view of the bris-
tle setting apparatus for a toothbrush of the anchor
type shown in Fig. 1;
Fig. 3 is a schematic sectional view taken along line
A-A of Fig. 2;
Fig. 4 is a schematic view showing a variation in
rotational inclination angle of a toothbrush handle
due to rotation of a brush holder by way of example;
Figs. 5A to 5H each are a schematic view showing
an anchor driven angle obtained by the bristle set-
ting apparatus for a toothbrush of the anchor type
shown in Fig. 1 by way of example;
Figs. 6A to 6D each are a schematic view showing
a bristle tuft arrangement pattern in which the bristle
setting apparatus for a toothbrush of the anchor
type shown in Fig. 1 may carry out bristle setting by
way of example, wherein Fig. 6A is a plan view
showing bristle setting in a circular pattern, Fig. 6B
is a plan view showing bristle setting in a U-shaped
pattern, Fig. 6C is a plan view showing bristle set-
ting in a Y-shaped pattern and Fig. 6D is a plan view
showing bristle setting in a windmill-shaped pattern;
Fig. 7 is a plan view showing a first example of a
toothbrush having bristle tufts set thereon by the
bristle setting apparatus for a toothbrush of the an-
chor type shown in Fig. 1;
Fig. 8 is a plan view showing a second example of
a toothbrush having bristle tufts set thereon by the
bristle setting apparatus for a toothbrush of the an-
chor type shown in Fig. 1;
Fig. 9 is a plan view showing a third example of a
toothbrush having bristle tufts set thereon by the
bristle setting apparatus for a toothbrush of the an-
chor type shown in Fig. 1;
Fig. 10 is a plan view showing a fourth example of
a toothbrush having bristle tufts set thereon by the
bristle setting apparatus for a toothbrush of the an-
chor type shown in Fig. 1;
Figs. 11A and 11B each are a schematic view show-
ing an anchor driven angle obtained by the present
invention, wherein Fig. 11A shows an anchor driven
angle obtained when a bristle set hole is formed to
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have a circular shape and Fig. 11B shows an anchor
driven angle obtained when a bristle set hole is
formed to have a square shape;
Figs. 12A and 12B each show continuous setting of
a plurality of bristle tufts in a bristle set hole without
arranging any partition wall, wherein Fig. 12A is a
schematic vertical sectional view showing the bris-
tle tufts in the bristle set hole and Fig. 12B is a sche-
matic plane view showing the bristle tufts in the bris-
tle set hole;
Fig. 13 is a schematic vertical sectional view show-
ing a conventional bristle setting apparatus for a
toothbrush of the anchor type;
Fig. 14 is a schematic vertical sectional view taken
along line B-B of Fig. 13;
Fig. 15A is a plan view showing a bristle set hole
having bristle tufts set therein;
Fig. 15B is a sectional view taken along line C-C of
Fig. 15A;
Fig. 16 is a plan view showing a toothbrush having
bristle tufts set thereon by the conventional bristle
setting apparatus for a toothbrush of the anchor
type shown in Fig. 13 by way of example;
Fig. 17 is a schematic view showing separation of
bristle tufts from each other by a bristle tuft sepa-
rating unit;
Fig. 18A is a schematic view showing formation of
a connection bristle; and
Fig. 18B is a schematic view showing formation of
a ring bristle.

Best Modes for Carrying Out the Invention

[0023] Now, embodiments of the present invention
will be described with reference to the accompanying
drawings.
[0024] Referring first to Figs. 1 to 3, an embodiment
of a bristle setting apparatus according to the present
invention is illustrated, which is applied to a bristle set-
ting apparatus for a toothbrush of the anchor type. In
connection with the illustrated embodiment, reference
numerals like those in the conventional bristle setting
apparatus for a toothbrush of the anchor type described
above with reference to Figs. 13 and 14 designate like
or corresponding parts. Also, a bristle tuft separating
unit (not shown) incorporated in the illustrated embodi-
ment may be constructed in substantially the same man-
ner as that described above with reference to Fig. 17.
[0025] A bristle setting apparatus of the illustrated em-
bodiment, as shown in Figs. 1 and 2, generally includes
a bristle setting mechanism (bristle setting means) 82
which is so constructed that a bristle tuft bent or folded
in two is knocked out by an anchor 95 (Figs. 5A to 12B)
to carry out bristle setting in substantially the same man-
ner as the conventional bristle setting apparatus for a
toothbrush of the anchor type, an X-Y-Z table mecha-
nism 11 arranged opposite to the bristle setting mecha-
nism 82 so as to be movable in X-axis, Y-axis and Z-

axis directions, resulting in it being positionally adjusta-
ble in the directions, and a brush rotating mechanism
12 rotatably arranged on the X-Y-Z table mechanism 11.
[0026] The bristle setting mechanism 82 is construct-
ed in substantially same manner as that incorporated in
the conventional bristle setting apparatus described
above with reference to Figs. 13 and 14. Thus, it is con-
structed so as to reciprocate along a central line O-O of
a needle guide hole to knock out a bristle tuft 81 folded
into two by the anchor by means of a brief setting needle
and set it in each of bristle set holes 4 of a bristle set
surface 3 of a head 2 of a toothbrush handle 1 clamped
or gripped by a handle holder 16 described hereinafter.
[0027] The X-Y-Z table mechanism 11 is constituted
by a combination of an X-axis table 11a arranged so as
to be reciprocated in a lateral direction, a Y-axis table
11b arranged so as to be reciprocated in a vertical di-
rection and a Z-axis table 11c arranged so as to be re-
ciprocated in a longitudinal direction, which are position-
ally adjusted by driving and controlling an X-axis servo-
motor 13a, a Y-axis servomotor 13b and a Z-axis servo-
motor 13c through a table servodriver 14, respectively.
[0028] The brush rotating mechanism 12 includes a
brush holder 16 arranged so as to be rotatable in both
normal and reverse directions through a rotation shaft
15 fixed on a rear surface of the brush holder 16, a ro-
tation servomotor 17, a rotation servodriver 18 for driv-
ing and controlling the rotation servomotor 17, and a
combination of gears 20 and 21 and a drive belt 22 ar-
ranged so as to operatively connecting the rotation shaft
15 of the brush holder 16 and a revolving shaft 19 of the
servomotor 17 to each other therethrough.
[0029] The brush holder 16 acts as a clamp or grip
mechanism for holding the toothbrush handle 1 at a pre-
determined position while clamping the head 2 of the
toothbrush which is inserted thereinto. For this purpose,
the brush holder 16 may be provided at four corners
thereof with pawls 23a to 23d, so that the head 2 of the
toothbrush 1 is inserted into a space defined by the
pawls 23a to 23d, resulting in the whole toothbrush han-
dle 1 being held at the predetermined position while be-
ing clamped by the pawls 23a to 23d.
[0030] The brush rotating mechanism 12 equipped
with the brush holder 16 thus constructed is securely
mounted on the X-Y-Z table 11 by means of a mounting
member 24, so that movement and control of the X-Y-Z
table 11 may permit a position of the brush holder 16 in
each of the X-axis, Y-axis and Z-axis directions to be
varied as desired. Also, rotation of the brush holder 16
by means of the rotation servomotor 17 permits a direc-
tion of the toothbrush handle 1 clampedly held on the
brush holder 16 or a rotational inclination angle θ of the
handle 1 to be varied as desired as shown in Fig. 4. Fig.
4 shows a representative or typical example of setting
of the rotational inclination angle. Thus, of course any
desired intermediate angle may be suitably set or se-
lected.
[0031] In Fig. 1, reference numeral 25 designates a
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control section for controlling operation of the whole ap-
paratus including the table servodriver 14, rotation ser-
vodriver 18 and bristle setting mechanism 82. The con-
trol section 25 may be constituted by, for example, a
combination of a personal computer and a PC (se-
quencer).
[0032] Now, the manner of operation of the bristle set-
ting apparatus of the illustrated embodiment thus con-
structed will be described. First of all, the toothbrush
handle 1 to be subjected to bristle setting is inserted into
the space defined by the pawls 23a to 23d of the brush
holder 16 manually or by means of any suitable auto-
matic loading machine while keeping the bristle set sur-
face 3 of the toothbrush handle 1 facing outside, to
thereby clampedly hold the whole toothbrush handle 1
on the handle holder 16.
[0033] After the toothbrush handle 1 is thus held on
the handle holder 16, the control section 25 controls the
table servo driver 14, to thereby drive the X-axis servo-
motor 13a, Y-axis servomotor 13b and Z-axis servomo-
tor 13c, resulting in a position of the brush holder 16 in
each of the X-axis direction, Y-axis direction and Z-axis
direction being adjusted so that a position of a first bristle
set hole 4 to be subjected to bristle setting may be
aligned with the central axis O-O of the needle guide
hole 90 (see Figs. 13 and 14) of the bristle setting mech-
anism 82.
[0034] Concurrently, the control section 25 controls
the rotation servodriver 18 to drive the rotation servo-
motor 17, to thereby adjust a rotation angle of the tooth-
brush handle 1 clampedly held on the brush holder 16
so that the toothbrush handle 1 may have an indicated
inclination angle.
[0035] After positional adjustment of the toothbrush
handle 1 in the X-axis, Y-axis and Z-axis directions and
adjustment of the inclination angle of the toothbrush
handle 1 are completed, the control section 25 controls
the bristle setting mechanism 82 so that the bristle set-
ting mechanism 82 may knock out the bristle tuft 81
while folding it into two by means of the anchor 95 to set
it in the bristle set hole 4 on the bristle setting surface 3.
[0036] The bristle setting operation described above
is repeated for every bristle set hole 4. This permits bris-
tle setting to be carried out while varying an anchor driv-
en angle θ as desired with respect to each of the bristle
set holes 4, as shown in Figs. 5A to 5H. This prevents
the anchors 95 in the bristle set holes 4 adjacent to each
other from interfering with each other due to contact
therebetween, to thereby permit the bristle tufts 81 to be
set on the bristle set surface 3 at an increased packing
density. Figs. 5A to 5H each show a representative or
typical example of setting of the rotational inclination an-
gle. Thus, it is a matter of course that any desired inter-
mediate angle may be suitably set or selected.
[0037] Rotation of the toothbrush handle 1 permits po-
sitional relationship between the bristle tuft 81 which has
been just subjected to bristle setting and the next bristle
set hole 4 to be subsequently subjected to bristle setting

to be kept constant as shown in Fig. 17. Thus, the illus-
trated embodiment permits bristle setting to be started
at any desired bristle set hole 4, to thereby eliminate the
disadvantage of the prior art that an order of bristle set-
ting is restricted by a pattern of arrangement of the bris-
tle tufts. Also, the illustrated embodiment fully prevents
formation of the connection bristle 81a and/or ring bristle
81b shown in Figs. 18A and 18B, to thereby minimize
defectives.
[0038] Figs. 6A to 6D each show a pattern of arrange-
ment of the bristle tufts which may be obtained by the
bristle setting apparatus of the illustrated embodiment
by way of example. In each of the arrangement patterns,
the bristle set holes 4 of a rectangular shape adjacent
to each other are positioned in proximity to each other,
to thereby be densely arranged while being spaced from
each other through a thin partition wall. More specifical-
ly, Fig. 6A shows a circular arrangement pattern ob-
tained by arranging the bristle set holes 4 of a rectan-
gular shape in a ring-like array. Fig. 6B shows a U-
shaped arrangement pattern obtained by arranging the
rectangular bristle set holes 4 in a U-shaped array. Fig.
6C shows a Y-shaped arrangement pattern obtained by
arranging the rectangular bristle set holes 4 in a Y-
shaped array. Fig. 6D shows a windmill-like arrange-
ment pattern obtained by arranging the rectangular bris-
tle set holes 4 in a windmill-like array.
[0039] As will be noted from Figs. 6A to 6D, the ar-
rangement patterns each permit an anchor driven angle
at which the anchor 95 is driven into the bristle set hole
4 to be varied, to thereby prevent the anchors 95 adja-
cent to each other from being contacted with or abutted
against each other, resulting in that bristle setting can
be attained in any desired arrangement pattern. The
bristle set holes 4 are arranged in proximity to each other
through the partition wall decreased in thickness, to
thereby prevent formation of a gap between the bristle
tufts in the bristle set holes 4, so that bristle setting may
be attained at a highly increased packing density.
[0040] A toothbrush having bristle tufts set thereon by
the bristle setting apparatus of the illustrated embodi-
ment will be described with reference to Figs. 7 to 10.
[0041] An arrangement pattern of bristle tufts set on
each of the toothbrushes shown in Figs. 7 to 10 has nev-
er been realized by the conventional bristle setting ap-
paratus for a toothbrush of the anchor type. Thus, in the
prior art, it is exclusively realized by in-mold techniques,
thermal fusion bonding or the like. On the contrary, the
above-described construction of the illustrated embod-
iment permits bristle setting in such a highly complicated
arrangement pattern as shown in each of Figs. 7 to 10
to be attained without causing any trouble. Also, it per-
mits bristle setting with respect to the bristle set holes 4
of any suitable configuration other than a circle, such as
a square, a fan-like shape, a triangle, a polygon, a star-
like shape, a shape like a composite curve or the like.
Thus, the illustrated embodiment provides a toothbrush
of the anchor type having bristles arranged in a variety
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of desired directions thereon so as to be commonly ac-
commodated to a brushing site in the mouth cavity and
a manner of the brushing.
[0042] In manufacturing of the toothbrushes having
the bristle tufts set thereon in various arrangement pat-
terns as shown in Figs. 7 to 10, driving of the anchor 95
into the bristle set hole 4 concerned is desirably carried
out within an angle range which prevents an extension
P-P of the anchor 95 defined in a longitudinal direction
thereof from intersecting the bristle set holes 4 adjacent
to the concerned bristle set hole 4, as shown in Figs.
11A and 11B. Driving of the anchor 95 within such an
angle range prevents any crack from occurring between
the concerned bristle set hole 4 and any bristle set hole
4 adjacent thereto. Also, it prevents whitening of resin
of which the head of the toothbrush handle is made. The
partition wall through which the bristle set holes 4 adja-
cent to each other are isolated from each other is desir-
ably formed to have a thickness d between 0.1 mm to
3.0 mm.
[0043] In each of Figs. 7 to 10, the bristle set holes 4
adjacent to each other are isolated from each other
through the partition wall, resulting in the bristle set
holes being arranged independently from each other.
The bristle set holes 4 thus arranged each have the sin-
gle bristle tuft 81 set therein by means of the single an-
chor 95. However, bristle setting is not limited to such a
way. For example, the bristle set holes 4, as shown in
Figs. 12A and 12B, each may be formed to have an elon-
gated configuration of which a length corresponds to a
sum of lengths of a plurality of the bristle set holes 4
each shown in Fig. 11A or 11B. In each of the elongated
bristle set holes 4 thus formed, a plurality of the bristle
tufts 81 are set one by one in a manner to adjoin each
other by means of a plurality of the anchors 95. Bristle
setting in such a manner possibly causes the bristle tuft
81 now set in the elongated bristle set hole 4 to tilt into
a space defined on a side on which the next bristle set-
ting is to be carried out, to thereby interfere with the next
bristle setting operation. However, such a problem may
be effectively solved by carrying out the next bristle set-
ting while holding down the just set bristle tuft in an op-
posite direction by means of such a bristle tuft separat-
ing unit as indicated by reference numeral 99 in Fig. 17.
[0044] Bristle setting in such a manner as shown in
Figs. 12A and 12B keeps the bristle tufts adjacent to
each other from being separated from each other
through such a partition wall as described above, to
thereby permit formation of a long bristle tuft chain which
is rendered fully continuous as seen in a toothbrush
made by in-mold techniques or thermal fusion bonding.
This results in the toothbrush exhibiting enhanced de-
sign and aesthetic characteristics and being provided
with a novel bristle arrangement pattern which com-
pares favorably with that of a toothbrush made by in-
mold techniques or thermal fusion bonding.
[0045] In the illustrated embodiment, the brush holder
16 is rotated through a combination of the rotation ser-

vomotor 17, gears 20 and 21, and drive belt 22. How-
ever, it is merely required to construct the brush holder
16 in a rotatable manner, therefore, the brush holder 16
may be connected directly to the servomotor 17 or ro-
tated by any other suitable rotation means.
[0046] Also, in the illustrated embodiment, the head
2 of the toothbrush handle 1 is clampedly held by the
pawls 23a to 23d formed on the four corners of the brush
holder 16. However, any other suitable clamp mecha-
nism may be used for this purpose, so long as it effec-
tively clamps the head 2 of the toothbrush handle 1.
[0047] Further, the illustrated embodiment is so con-
structed that the X-Y-Z table mechanism 11 is driven by
means of the three servomotors 13a to 13c. Alternative-
ly, any other suitable drive mechanism such as, for ex-
ample, a linear slider or the like may be substituted for
the servomotor to this end.
[0048] Moreover, in the illustrated embodiment, the
handle rotating mechanism 12 on which the brush hold-
er 16 is mounted is rotatably mounted on the X-Y-Z table
mechanism 11.
Alternatively, the illustrated embodiment may be con-
structed in a contrary manner. More specifically, the
brush holder 16 may be fixedly mounted on the X-Y-Z
table mechanism 11, which may be then mounted on
the revolving shaft of the brush rotating mechanism so
as to be movable in the X-axis, Y-axis and Z-axis direc-
tions.
[0049] Furthermore, the illustrated embodiment in-
cludes the X-Y-Z table mechanism 11 which permits po-
sitional control in the X-axis, Y-axis and Z-axis direc-
tions. However, when the bristle set surface 3 of the
toothbrush handle 1 is formed to be even or flat, posi-
tional control in the Z-axis direction may be eliminated.
Thus, in this instance, an X-Y table mechanism may be
substituted for the X-Y-Z table mechanism 11.
[0050] The brush according to the present invention
is so constructed that at least two of the anchors are
driven into the respective bristle set holes at anchor driv-
en angles different from each other. Such construction
permits bristle setting to be carried out at a high packing
density which is never obtained in the conventional
brush of the anchor type made by keeping the anchor
driven angle fixed. Also, such construction realizes bris-
tle setting in any desired arrangement pattern such as,
for example, a circular pattern in which the bristle tufts
are arranged in a circular array, a curved pattern in
which the bristle tufts are arranged along any desired
curve or the like. Such an arrangement pattern is con-
ventionally obtained by only in-mold techniques, ther-
mal fusion bonding or the like. Thus, the brush of the
present invention can be commonly accommodated to
an object of brushing and a manner of the brushing.
[0051] Also, the bristle setting apparatus and bristle
setting method of the present invention are each so con-
structed that the position adjusting means is moved
while being controlled, to thereby vary a position of the
brush holder relative to the bristle setting means as de-
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sired and the brush rotating mechanism is rotated while
being controlled, to thereby set the bristle tuft in the in-
tended bristle set hole of the head of the toothbrush
while varying a rotational inclination angle of the brush
holder relative to the bristle setting means. Such con-
struction permits the anchor driven angle with respect
to the bristle set hole to be varied as desired for every
bristle set hole, to thereby realize bristle setting at a high
packing density and attain bristle setting in any desired
bristle tuft arrangement pattern such as a circular ar-
rangement pattern, a curved arrangement pattern or the
like which is never attained by the conventional brush
of the anchor type and in any order. Also, such construc-
tion permits bristle setting to be started at any desired
bristle set hole irrespective of the bristle tuft arrange-
ment pattern, to thereby eliminate the disadvantage of
the prior art that an order of bristle setting is limited by
the bristle tuft arrangement pattern and prevent forma-
tion of a connection bristle and/or a ring bristle due to
entangling between bristle tufts adjacent to each other.

Industrial Applicability

[0052] The present invention may be applied to not
only such a toothbrush as described above but other
brushes such as a hair brush, a dressing brush, a clean-
ing brush and the like so long as they have bristles set
thereon by means of anchors. Also, the present inven-
tion is applicable to a brush free from a handle or grip.

Claims

1. A brush having bristle tufts set in bristle set holes
formed on a bristle set surface of a head of the
brush, each of the bristle tufts being kept folded into
two parts with an anchor being interposed between
the two parts, characterized in that:

at least two of a plurality of the anchors are driv-
en into the bristle set holes at anchor driven an-
gles different from each other.

2. A brush as defined in claim 1, wherein said head is
formed with a plurality of the bristle set holes sepa-
rated from each other; and

said bristle set holes each have one of the
bristle tufts set therein by means of the anchor.

3. A brush as defined in claim 2, wherein at least two
of the bristle set holes adjacent to each other are
separated from each other by means of a partition
wall formed to have a thickness of between 0.1 mm
and 3.0 mm.

4. A brush as defined in claim 2 or 3, wherein said an-
chor driven angles of said anchors are each so set
that an extension line of the anchor defined in a lon-

gitudinal direction thereof does not intersect the
bristle set hole adjacent thereto.

5. A brush as defined in any one of claims 1 to 4,
wherein said bristle set hole has a plurality of the
bristle tufts set therein by means of the anchors.

6. A bristle setting apparatus for a brush, character-
ized in that the apparatus comprises:

a bristle setting means for setting bristle tufts
on a bristle set surface of a head of the brush
by means of anchors;
a brush holder arranged opposite to said bristle
setting means while being spaced therefrom at
a predetermined interval and constructed so as
to permit the head of the brush to be held at a
predetermined position thereon;
a position adjusting means for adjusting a po-
sition of said brush holder with respect to said
bristle setting means; and
a brush rotating mechanism for adjusting a ro-
tational inclination angle of said brush holder
with respect to said bristle setting means;
said position adjusting means being moved
while being controlled, to thereby vary the po-
sition of said brush holder with respect to said
bristle setting means and said brush rotating
mechanism being rotated while being control-
led, to thereby vary the rotational inclination an-
gle of said brush holder with respect to said
bristle setting means.

7. A bristle setting method for a brush wherein bristle
tufts are set on a bristle set surface of a head of the
brush by means of anchors, each of bristle tufts be-
ing folded into two, characterized in that the meth-
od comprises the steps of:

arranging a brush holder so as to be opposite
to a bristle setting means of the anchor type af-
ter holding the head of the brush to be subject-
ed to bristle setting at a predetermined position
on the brush holder; and
successively setting bristle tufts on the bristle
set surface of the head of the brush while var-
ying a position of the brush holder with respect
to the bristle setting means and varying a rota-
tional inclination angle of the brush holder with
respect to the bristle setting means.
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