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(54) Hair clippers

(57) Hair clippers (1) include stationary blade (21), movable blade (22), main body (10), and dial (60). Guide groove
(61) is formed in dial (60). Movable blade (22) slides relative to stationary blade (21) in a longer direction of main body
(10) by moving boss (71) inserted into guide groove (61). A slide mechanism includes first spring (27) that pushes
movable blade (22) against stationary blade (21), and second spring (90) that applies force to boss (71) in a direction
opposite to first spring (27). Characteristics of first and second springs (27 and 90) are set such that a magnitude relation
of the forces to boss (71) applied by first spring (27) and second spring (90) switches with a change in relative positions
of guide groove (61) and boss (71). Accordingly, the hair clippers with pleasant operability can be offered.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The disclosure relates to hair clippers for haircut
that can adjust the clipping height.

2. Background Art

[0002] In one embodiment of conventional hair clip-
pers, the clipping height of hair clippers is changed by
rotating a dial attached to its main body. PTL 1 (Japanese
Patent Publication No. 4046098) discloses this type of
hair clippers. The clipping height is a distance between
a hair root and a point of hair cut by hair clippers. The
length of hair after cutting depends on this clipping height.
[0003] The hair clippers can cut hair by sliding a mov-
able blade attached to its main body in a direction per-
pendicular to a longer direction of the main body (here-
after referred to as a shorter direction) relative to a sta-
tionary blade attached to the main body. The clipping
height can be changed by sliding the movable blade rel-
ative to the stationary blade in the longer direction of the
main body.
[0004] A spiral guide groove is formed in a dial. The
dial and the movable blade are connected by a slide
mechanism for sliding the movable blade in the longer
direction of the main body. The slide mechanism includes
a link with boss to be fitted into the guide groove. A first
spring is attached between the link and the movable
blade. This first spring pushes the movable blade against
the stationary blade and also applies force to the movable
blade so as to move the movable blade toward the main
body. A second spring is attached to the link. This second
spring applies force to the link so as to move the movable
blade away from the main body.
[0005] As the dial rotates, the guide groove moves rel-
ative to the boss. The boss and link slide in the longer
direction of the main body along the guide groove. As a
result, the movable blade slides relative to the stationary
blade in the longer direction of the main body by the force
applied from the link.

SUMMARY OF THE INVENTION

[0006] In the hair clippers disclosed in PTL1, a slider
is pushed resisting the force of the first spring when the
dial rotates counterclockwise, and thus a large reactive
force acts on the dial. On the other hand, when the dial
rotates clockwise, the slider is pushed in a restoring di-
rection of the first spring. This enables the user to rotate
the dial with a relatively small force. In this way, there is
a large difference between force applied to the dial for
rotating the dial counterclockwise and force applied to
the dial for rotating the dial clockwise in the hair clippers
of PTL1. Accordingly, the user may feel discomfort with

this large difference in force required for operation de-
pending on the operating directions. In addition, the user
may feel burdened to rotate the dial counterclockwise
because a large reactive force acts on the dial at rotating
the dial counterclockwise. An example of hair clippers
that change the clipping height with the spiral guide
groove is given in the description. However, a similar
disadvantage also occurs with hair clippers that change
the clipping height by a control section with guide groove
extending in the shorter direction of the main body.
[0007] An object of the disclosure is to offer hair clip-
pers that the user can operate a control section pleas-
antly.
[0008] The hair clippers of the disclosure include a sta-
tionary blade, movable blade, main body, control section,
and slide mechanism. The movable blade slides relative
to the stationary blade. The stationary blade and the mov-
able blade are attached to the main body. The control
section is disposed on the main body, and a guide groove
is formed on the control section.
[0009] The slide mechanism includes a slider, first
spring, link, and second spring. The movable blade is
attached to the slider. The slider slides relative to the
stationary blade in the longer direction and shorter direc-
tion of the main body. The first spring applies force to the
slider such that the movable blade is pushed against the
stationary blade and the slider movers toward the main
body. The link has a boss to be inserted into the guide
groove, and slides relative to the main body in the longer
direction of the main body. The second spring applies
force to the link such that the link moves toward the slider.
[0010] The first spring further applies force to the boss
to push the boss against a first side face or second side
face along the extending direction of the guide groove.
The second spring further applies force to the boss to
push the boss in a direction opposite to the direction that
the first spring pushes the boss.
[0011] By operating the control section, a position of
the boss relative to the guide groove change. By this
change in relative positions, the link moves in the longer
direction of the main body. By this movement of the link,
the slider and movable blade slide relative to the station-
ary blade in the longer direction of the main body. Char-
acteristics of the first spring and characteristics of the
second spring are set such that a magnitude relation of
the forces applied to the boss by the first spring and the
second spring switches with the change in a position of
the boss relative to the guide groove.
[0012] Accordingly, the disclosure enables the user to
operate the control section pleasantly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a front view of hair clippers in accordance
with an exemplary embodiment.
Fig. 2 is a front view of a dial placement part in ac-
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cordance with the exemplary embodiment.
Fig. 3 is a perspective view of a blade block in ac-
cordance with the exemplary embodiment.
Fig. 4 is a rear view of a dial in accordance with the
exemplary embodiment.
Fig. 5 is a fragmentary sectional view of the hair clip-
pers when a dial rotating position is at a first limit
fixing position in accordance with the exemplary em-
bodiment.
Fig. 6 is a perspective view of the dial and blade
block when the dial rotating position is at the first limit
fixing position in accordance with the exemplary em-
bodiment.
Fig. 7 is a fragmentary sectional view of the hair clip-
pers when the dial rotating position is at a third in-
termediate fixing position in accordance with the ex-
emplary embodiment.
Fig. 8 is a perspective view of the dial and blade
block when the dial rotating position is at the third
intermediate fixing position in accordance with the
exemplary embodiment.
Fig. 9 is a fragmentary sectional view of the hair clip-
pers when the dial rotating position is at a second
limit fixing position in accordance with the exemplary
embodiment.
Fig. 10 is a perspective view of the dial and blade
block when the dial rotating position is at the second
limit fixing position in accordance with the exemplary
embodiment.
Fig. 11 is an interaction diagram illustrating a relation
of a boss and guide groove in accordance with the
exemplary embodiment.
Fig. 12 is a graph illustrating a dial operating force
of the hair clippers in the exemplary embodiment and
a dial operating force of hair clippers in comparisons.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

(Exemplary embodiments of hair clippers of the disclo-
sure)

[0014]

[1] The hair clippers in a first exemplary embodiment
of the disclosure include a stationary blade, movable
blade, main body, control section, and slide mecha-
nism. The movable blade slides relative to the sta-
tionary blade. The stationary blade and movable
blade are attached to the main body. The control
section is disposed on the main body, and a guide
groove is formed on the control section.
The slide mechanism includes a slider, first spring,
link, and second spring. The movable blade is at-
tached to the slider. The slider slides relative to the
stationary blade in a longer direction and shorter di-
rection of the main body. The first spring applies force
to the slider such that the movable blade is pushed

against the stationary blade and the slider moves
toward the main body. The link has a boss to be
inserted into the guide groove, and slides relative to
the main body in the longer direction of the main
body. The second spring applies force to the link
such that the link moves toward the slider.
The first spring further applies force to the boss to
push the boss to a first side face or second side face
disposed along an extending direction of the guide
groove. The second spring applies force to the boss
to push the boss in a direction opposite to the direc-
tion that the first spring pushes the boss.
A position of the boss relative to the guide groove
change by operating the control section. This change
in relative positions moves the link in the longer di-
rection of the main body. By this movement of the
link, the slider and movable blade slide relative to
the stationary blade in the longer direction of the main
body. Characteristics of the first spring and charac-
teristics of the second spring are set such that a mag-
nitude relation of the forces applied to the boss by
the first spring and the second spring switches with
the change in a position of the boss relative to the
guide groove.
In the exemplary embodiment, a difference becomes
small between force applied by the user to the control
section for changing the position of the boss relative
to the guide groove from one to the other and force
applied to the control section by the user for changing
the position of the boss relative to the guide groove
from the other to one, in comparison with a case
when the magnitude relation of the forces applied to
the boss by the first spring and the second spring
does not switch. This enables the user to operate
the control section pleasantly. Accordingly, a burden
that the user may feel at changing the relative posi-
tions of the boss and guide groove can be reduced.
As a result, user’s sense of discomfort can be re-
duced.

* [2] In hair clippers in a second exemplary embod-
iment of the disclosure, a spiral guide groove is
formed on a dial, which is the control section. The
slide mechanism further includes a coupling lever
and blade lever. The coupling lever is supported by
the main body such that it can rotate relative to the
main body. The coupling lever includes an arm and
a shaft in contact with the link, and rotates relative
to the main body according to a relation of force ap-
plied from the slider and force applied from the link.
The blade lever is supported by the main body such
that it can rotate relative to the main body, and in-
cludes an arm in contact with the arm of the coupling
lever. The blade lever rotates relative to the main
body according to a relation of force applied from the
first spring coupled to the slider and force applied
from the coupling lever. This makes the slider and
movable blade slide relative to the stationary blade

3 4 



EP 2 926 958 A1

5

5

10

15

20

25

30

35

40

45

50

55

in the longer direction of the main body.
Since the guide groove is spiral in this exemplary
embodiment, a sliding amount of movable blade can
be increased relative to the stationary blade, in com-
parison with that of the linear guide groove. As a
result, the clipping height can be largely changed.

[3] In hair clippers in a third exemplary embodiment
of the disclosure, the boss is pushed against the first
side face that is a side face at the opposite side of
the slider in the first side face and the second side
face when the position of the boss relative to the
guide groove are set such that the force that the first
spring applies to the boss is greater than the force
that the second spring applies to the boss. The boss
is pushed against the second side face at the slider
side in the first side face and the second side face
when the position of the boss relative to the guide
groove are set such that the force that the second
spring applies to the boss is greater than the force
that the first spring applies to the boss.
When the boss is at a position between the first side
face and the second side face, the boss easily moves
between the first side face and the second side face
typically due to vibration. Therefore, the position of
movable blade relative to the stationary blade in the
longer direction of the main body may change and
cause unstable clipping height. In this exemplary em-
bodiment, however, the boss is pushed against the
first side face or the second side face, and thus
movement of the boss between the first side face
and the second side face can be suppressed. As a
result, a stable clipping height is achieved.

[4] Hair clippers in a fourth exemplary embodiment
of the disclosure further includes a holding mecha-
nism with multiple fixing positions for fixing the op-
erating position of the control section so that the po-
sition of the boss relative to the guide groove can be
changed stepwise. The multiple fixing positions in-
clude a first limit fixing position that is a one side limit
of position of the boss relative to the guide groove,
a second limit fixing position that is an another side
limit of position of the boss relative to the guide
groove, and one or more intermediate fixing posi-
tions between the first limit fixing position and second
limit fixing position. The magnitude relation of the
forces applied to the boss by the first spring and the
second spring when the position of the boss relative
to the guide groove is set to the first limit fixing po-
sition is different from that when the position of the
boss relative to the guide groove are set to the sec-
ond limit fixing positions.

[5] In hair clippers in a fifth exemplary embodiment
of the disclosure, the characteristics of the first spring
and the characteristics of the second spring are set
such that the magnitude relation of the forces applied

to the boss by the first spring and the second spring
reverses in a process that the position of the boss
relative to the guide groove change to one interme-
diate fixing position or in a process that the position
of the boss relative to the guide groove change to
one of the intermediate fixing positions.

[6] In hair clippers in a sixth exemplary embodiment
of the disclosure, the clipping height of the hair clip-
pers becomes longer as the position of the boss rel-
ative to the guide groove move from the second limit
fixing position to the first limit fixing position. The clip-
ping height of the hair clippers becomes shorter as
the position of the boss relative to the guide groove
move from the first limit fixing position to the second
limit fixing position. When the position of the boss
relative to the guide groove are fixed at the first limit
fixing position, the force that the first spring applies
to the boss is greater than the force that the second
spring applies to the boss. When the position of the
boss relative to the guide groove are fixed at the
second limit fixing position, the force that the second
spring applies to the boss is greater than the force
that the first spring applies to the boss.

[7] In hair clippers in a seventh exemplary embodi-
ment of the disclosure, a width of the guide groove
and a diameter of the boss are set such that there
is practically no clearance between the first side face
of the guide groove and the boss and between the
second side face of the guide groove and the boss.
When the force that the first spring applies to the
boss and the force that the second spring applies to
the boss are balanced, the boss easily moves be-
tween the first side face and the second side face.
Therefore, the position of movable blade relative to
the stationary blade in the longer direction of the main
body may change and cause unstable clipping
height. In this exemplary embodiment, however,
there is no practical clearance between the boss and
the first side face and between the boss and the sec-
ond side face. This can suppress movement of the
boss between the first side face and the second side
face. As a result, a stable clipping height can be
achieved even if the force that the first spring applies
to the boss and the force that the second spring ap-
plies to the boss are balanced.

[8] In hair clippers in an eighth exemplary embodi-
ment of the disclosure, a first support face that is a
flat face against which the boss is pushed is formed
at multiple points of the first side face of the guide
groove. The support faces are formed such that a
direction of force exerted by the boss upon the first
support face is perpendicular or substantially per-
pendicular to the first support face when the position
of the boss relative to the guide groove are fixed by
the holding mechanism.
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When the first side face against which the boss is
pushed is tilted relative to the direction of force ex-
erted by the boss, slipping tends to occur between
the boss and the first side face. This may change
the relative positions of the boss and guide groove.
In this exemplary embodiment, however, since the
direction of the force that the boss applies to the first
support face is perpendicular to the first support face,
slipping hardly occurs between the boss and first
support face. As a result, the relative positions of the
boss and guide groove can be appropriately re-
tained.

[9] In hair clippers in a ninth exemplary embodiment
of the disclosure, a second support face that is a flat
face against which the boss is pushed is formed at
multiple points on the second side face of the guide
groove. The support faces are formed such that a
direction of force exerted by the boss upon to the
second support face is perpendicular or substantially
perpendicular to the second support face when the
position of the boss relative to the guide groove are
fixed by the holding mechanism.
When the second side face against which the boss
is pushed is tilted relative to the direction of force
exerted by the boss, slipping tends to occur between
the boss and the second side face. This may change
the relative positions of the boss and guide groove.
In this exemplary embodiment, however, since the
direction of the force that the boss applies to the sec-
ond support face is perpendicular to the second sup-
port face, slipping hardly occurs between the boss
and second support face. As a result, the relative
positions of the boss and guide groove can be ap-
propriately retained.

(Exemplary embodiment)

[0015] A structure of hair clippers 1 is described with
reference to Fig. 1 and Fig. 2.
[0016] As shown in Fig. 1, hair clippers 1 include main
body 10, blade block 20, driver 30 (Fig. 2), cover 40, and
adjustment mechanism 50.
[0017] Main body 10 has a substantially cylindrical
shape for user to grip, and the shaft direction is formed
in the longer direction. Switch 11 is provided on the sur-
face of main body 10. Switch 11 switches connection
between a battery of driver 30 disposed inside main body
10 and a motor (not illustrated).
[0018] As shown in Fig. 2, main body 10 includes blade
block placement part 12 where blade block 20 (Fig. 1) is
detachably mounted at its end and dial placement part
13 where dial 60 (Fig. 1) is disposed on its peripheral
front face. Holding spring 100 is fitted to fixing part 13B
of dial placement part 13. Hole 60B (Fig. 4) of dial 60 is
fitted to support shaft 13A of dial placement part 13.
[0019] As shown in Fig. 1, cover 40 is fixed to main
body 10 to cover a part of the surface of dial 60 in the

state dial 60 is rotatably disposed on main body 10.
Therefore, cover 40 suppresses detachment of dial 60
from main body 10.
[0020] A structure of blade block 20 is described with
reference to Fig. 3.
[0021] Blade block 20 includes a pair of blades config-
ured with stationary blade 21 and movable blade 22, sup-
port 23, slider 24, blade lever 26, and first spring 27.
[0022] Support 23 has a sheet shape, and multiple pro-
trusions 23A to be fitted to multiple concavities 12A (Fig.
2) on blade block placement part 12 (Fig. 2) are formed
near the periphery of its sheet shape. Stationary blade
21 is fixed at the end of support 23.
[0023] Slider 24 is attached to support 23 in a slidable
manner in the longer direction and the short direction of
main body 10. Movable blade 22 is fixed at a tip of slider
24.
[0024] Blade lever 26 is attached to support 23 in a
rotatable manner relative to support 23. Slider 24 and
blade lever 26 are connected by first spring 27, which is
a double torsion spring.
[0025] Coil portion 27A of first spring 27 is attached to
housing 26B of blade lever 26, and both ends 27B are
attached to slider 24 at the side opposite to the side where
slider 24 is in contact with support 23. This makes first
spring 27 apply to movable blade 22 force to push mov-
able blade 22 against stationary blade 21 and support
23 and force to move movable blade 22 relative to sta-
tionary blade 21 in the longer direction of main body 10
via slider 24.
[0026] Shaft groove 25 for fitting shaft 31 (Fig. 2) con-
nected to the motor (not illustrated) is formed on slider
24. The force that first spring 27 applies to movable blade
2 to push movable blade 2 against stationary blade 21
and support 23 is smaller than the force that first spring
27 applies to movable blade 22 to move movable blade
22 relative to stationary blade 21 in the longer direction
of main body 10. Therefore, when shaft 31 (Fig. 2) is
operated, movable blade 22 slides relative to stationary
blade 21 in the shorter direction of main body 10 while
movable blade 22 remains pushed against stationary
blade 21. This relative slide of movable blade 22 and
stationary blade 21 cuts hair entering between movable
blade 22 and stationary blade 21. The motor, such as a
linear motor, that operates movable blade 22 in the short-
er direction of main body 10 by eccentrically rotating shaft
31 or that reciprocates shaft 31 can be adopted.
[0027] Adjustment mechanism 50 is described with ref-
erence to Figs. 1 to 5.
[0028] As shown in Fig. 2, adjustment mechanism 50
includes dial 60 (Fig. 4), link 70 linked with dial 60, cou-
pling lever 80 linked with link 70, and second spring 90
attached to link 70. Slider 24 (Fig. 3), blade lever 26 (Fig.
3), first spring 27 (Fig. 3), link 70, coupling lever 80, and
second spring 90 configure the slide mechanism.
[0029] As shown in Fig. 4, dial 60 has a disk shape. A
rear face of dial 60 is open, and spiral guide groove 61
and holder 66 protruding from the rear face at the side
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opposite to guide groove 61 across the center are formed.
As shown in Fig. 1, numerical scale 60A indicating the
clipping height is provided on the surface of dial 60. Scale
60A is disposed at a position that only a numerical value
corresponding to the current clipping height is exposed
from window 41 of cover 40.
[0030] As shown in Fig. 4, boss 71 formed on one end
of link 70 (Fig. 2) is inserted into guide groove 61. Guide
groove 61 has first side face 62 at the inner peripheral
side, which is the side opposite to slider 24 along the
extending direction of guide groove 61, and second side
face 64 at the outer peripheral side, which is the side of
slider 24.
[0031] On first side face 62, five first support faces 63
are formed to push boss 71 against them. These five first
support faces 63 are flat, and perpendicular to a line ex-
tending from the center of dial 60 in a radial direction.
[0032] On second side face 64, five second support
faces 65 are formed to push boss 71 against them. These
five second support faces 65 are flat and perpendicular
to a line extending from the center of dial 60 in a radial
direction.
[0033] A diameter of boss 71 is set slightly smaller than
a width of guide groove 61. Therefore, there is practically
no clearance between boss 71 and first side face 62 and
between boss 71 and second side face 64.
[0034] Holder 66 is formed along the circumferential
direction, and multiple concavities 66A are formed at the
outer peripheral side. Top 101 of angle holding spring
100 to be fixed to fixing part 13B (Fig. 2) is fitted to one
of concavities 66A. When top 101 of holding spring 100
is fitted to concavity 66A, dial 60 is hard to rotate due to
the force of holding spring 100. Accordingly, a rotating
position of dial 60 will be fixed. When force is applied to
dial 60 to rotate dial 60, holding spring 100 deforms and
top 101 is released from concavity 66A where it has been
fitted. Then, when concavity 66A next to concavity 66A
where top 100 has been fitted comes to face top 101, top
101 fits into this concavity 66A. In this way, relative po-
sitions of guide groove 61 and boss 71, i.e., the rotating
position of dial 60, include multiple fixing positions P by
fitting concavity 66A and holding spring 100, and change
stepwise. The holding mechanism is configured with
holding part 66 and holding spring 100.
[0035] Fixing position P changes between first limit fix-
ing position PT1 that is a limit rotating position in clock-
wise rotation of dial 60 and second limit fixing position
PT2 that is a limit rotating position in counterclockwise
rotation. The clockwise rotation of dial 60 is a direction
to increase the clipping height of hair clippers 1. The
counterclockwise rotation decreases the clipping height
of hair clippers 1. There are three intermediate fixing po-
sitions PM between first limit fixing position PT1 and sec-
ond limit fixing position PT2. These three intermediate
fixing positions PM include first intermediate fixing posi-
tion PM1, second intermediate fixing position PM2, and
third intermediate fixing position PM3. First intermediate
fixing position PM1 is adjacent to first limit fixing position

PT1. Second intermediate fixing position PM2 is adjacent
to second limit fixing position PT2. Third intermediate fix-
ing position PM3 is between first intermediate fixing po-
sition PM1 and second intermediate fixing position PM2.
Each fixing position P corresponds to the rotating position
of dial 60 where top 101 is fitted to one concavity 66A in
multiple concavities 66A.
[0036] As shown in Fig. 5, the other end of link 70 is
attached to shaft 82 of coupling lever 80 rotatably sup-
ported by main body 10. By guiding boss 71 along guide
groove 61, link 70 slides relative to main body 10 in the
longer direction of main body 10. Second spring 90 that
applies force to link 70 toward main body 10 is attached
to the other end of link 70.
[0037] Shaft 82 of coupling lever 80 extends in the
shorter direction of main body 10. Arms 81 are formed
on both ends of shaft 82. Arms 81 are in contact with
arms 26A of blade lever 26. Coupling lever 80 rotates
relative to main body 10 when link 70 slides relative to
main body 10 in the longer direction of main body 10.
More specifically, coupling lever 80 rotates relative to
main body 10 corresponding to the relation of force ap-
plied from slider 24 via blade lever 26 and force applied
from link 70.
[0038] When fixing position P is at first limit fixing po-
sition PT1, no force from the outside of blade block 20 is
applied to blade lever 26. Here, the rotation of blade lever
26 is restricted by rotation regulator 23B of support 23.
At this point, movable blade 22 is at a position closest to
main body 10. A tip of movable blade 22 and a tip of
stationary blade 21 are furthest to each other and thus
the hair clipping height becomes the longest. First limit
fixing position PT1 is regulated by the limit fixing position
of the rotation of coupling lever 80 as a result of coupling
lever 80 in contact with main body 10.
[0039] If force from the outside of blade block 20 is
applied to blade lever 26 when fixing position P is at sec-
ond limit fixing position PT2, the rotation of blade lever 6
becomes large. When the largest force is applied, mov-
able blade 22 reaches a position furthest from main body
10. Here, the tip of movable blade 22 and the tip of sta-
tionary blade 21 come closest, and thus the hair clipping
height becomes the shortest. Second limit fixing position
PT2 is regulated by the slide limit fixing position of link
70 as a result of link 70 in contact with main body 10.
[0040] Next, the operation of adjustment mechanism
50 when dial 60 is rotated is described with reference to
Fig. 5 to Fig. 10.
[0041] As shown in Fig. 5, when fixing position P is at
first limit fixing position PT1, link 70 is at a position closest
to slider 24 as shown in Fig. 6. Here, arm 81 of coupling
lever 80 is in contact with arm 26A of blade lever 26. At
this point, movable blade 22 is closest to main body 10.
In addition, as shown in Fig. 5, second spring 90 is most
contracted. Therefore, force applied from second spring
90 to boss 71 becomes the largest.
[0042] As shown in Fig. 7, when dial 60 is operated
counterclockwise and fixing position P changes from first
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limit fixing position PT1 to third intermediate fixing posi-
tion PM3, link 70 is pulled to the side of main body 10
resisting the force of first spring 27, as shown in Fig. 8.
Here, shaft 82 of coupling lever 80 is pulled toward main
body 10, and arm 81 pushes arm 26A of blade lever 26
to the side away from main body 10. This makes movable
blade 22 move to the side away from main body 10, com-
pared to that in Fig. 6, by being pushed by slider 24. As
shown in Fig. 7, second spring 90 is also stretched, com-
pared to that in Fig. 5. Accordingly, the force that second
spring 90 applies to boss 71 becomes smaller than that
when fixing position P is at first limit fixing position PT1
and first intermediate fixing position PM1.
[0043] As shown in Fig. 9, when dial 60 is operated
counterclockwise and fixing position P changes from third
intermediate fixing position PM3 to second limit fixing po-
sition PT2, link 70 is pulled to the side of main body 10
resisting the force of first spring 27. Here, shaft 82 of
coupling lever 80 is pulled toward main body 10, and arm
81 pushes arm 26A of blade lever 26 to the side away
from main body 10. This makes movable blade 22 move
to the side away from main body 10, compared to that in
Fig. 8, by being pushed by slider 24. At this point, as
shown in Fig. 9, second spring 90 is more stretched, com-
pared to that in Fig. 7. Accordingly, the force that second
spring 90 applies to boss 71 becomes smaller than that
when fixing position P is at intermediate fixing position
PM.
[0044] When dial 60 is operated clockwise and fixing
position P changes from second limit fixing position PT2
to third intermediate fixing position PM3, link 70 moves
away from main body 10 resisting the force of second
spring 90, as shown in Fig. 7. Here, arm 81 is pushed
away from main body 10 by the force of first spring 27
via arm 26 of blade lever 26. This makes movable blade
22 move toward main body 10, compared to that in Fig.
10, by being pulled by slider 24.
[0045] When dial 60 is operated clockwise and fixing
position P changes from third intermediate fixing position
PM3 to first limit fixing position PT1, link 70 moves away
from main body 10 resisting the force of second spring
90, as shown in Fig. 5. Here, arm 81 is pushed away from
main body 10 by the force of first spring 27 via arm 26A
of blade lever 26. This makes movable blade 22 move
toward main body 10, compared to that in Fig. 8, by being
pulled by slider 24.
[0046] Next, a relation of guide groove 61 and boss 71
at each fixing position P is described with reference to
Fig. 11.
[0047] When fixing position P is at first limit fixing po-
sition PT1, the force that first spring 27 applies to boss
71 is greater than the force that second spring 90 applies
to boss 71, and thus boss 71 is pushed against first sup-
port face 63 corresponding to first limit fixing position PT1.
Here, a direction of force exerted by boss 1 upon first
support face 63 is perpendicular to first support face 63.
[0048] When fixing position P is at first intermediate
fixing position PM1, the force that first spring 27 applies

to boss 71 is greater than the force that second spring
90 applies to boss 71, and thus boss 71 is pushed against
first support face 63 corresponding to first intermediate
fixing position PM1. Here, a direction of force exerted by
boss 71 upon first support face 63 is perpendicular to
first support face 63.
[0049] When fixing position P is at second limit fixing
position PT2, the force that second spring 90 applies to
boss 71 is greater than the force that first spring 27 ap-
plies to boss 71, and thus boss 71 is pushed against
second support face 65 corresponding to second limit
fixing position PT2. Here, a direction of force exerted by
boss 71 upon second support face 65 is perpendicular
to second support face 65.
[0050] When fixing position P is at second intermediate
fixing position PM2, the force that second spring 90 ap-
plies to boss 71 is greater than the force that first spring
27 applies to boss 71, and thus boss 71 is pushed against
second support face 65 corresponding to intermediate
fixing position PM2. Here, a direction of force exerted by
boss 71 upon second support face 65 is perpendicular
to second support face 65.
[0051] When fixing position P is at third intermediate
fixing position PM3, the force that first spring 27 applies
to boss 71 and the force that second spring 90 applies
to boss 71 are balanced. In other words, the magnitude
relation of the forces applied to boss 71 by first spring 27
and second spring 90 reverses in a process that fixing
position P changes from intermediate fixing position PM2
to first intermediate fixing position PM1 and in a process
that fixing position P changes from first intermediate fix-
ing position PM1 to second intermediate fixing position
PM2.
[0052] Interaction of hair clippers 1 is described with
reference to Fig. 12.
[0053] Broken lines in Fig. 12 show force required for
the user to rotate dial 60 (hereafter referred to as "dial
operating force") in hair clippers of Comparison 1 without
second spring 90. As shown by the broken line with circle
in Fig. 12, an approximately constant high dial operating
force is required for changing fixing position P from first
limit fixing position PT1 to third intermediate fixing posi-
tion PM3 and second limit fixing position PT2. On the
other hand, as shown by the broken line with triangle in
Fig. 12, an approximately constant low dial operating
force is required for changing fixing position P from sec-
ond limit fixing position PT2 to third intermediate fixing
position PM3 and first limit fixing position PT1.
[0054] In the hair clippers of Comparison 1, as de-
scribed above, the dial operating force greatly differs for
changing fixing position P from first limit fixing position
PT1 to second limit fixing position PT2 and for changing
from second limit fixing position PT2 to first limit fixing
position PT1. Accordingly, the user tends to feel discom-
fort that load needed to change fixing position P from
second limit fixing position PT2 to first limit fixing position
PT1 is greater than load for changing to first limit fixing
position PT1.
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[0055] Two-dot chain lines in Fig. 12 show the dial op-
erating force of hair clippers in Comparison 2 in which
the force that second spring 90 applies to boss 71 is
always lower than the force that first spring 27 applies to
boss 71. As shown by the two-dot chain line with circle
in Fig. 12, the dial operating force slightly decreases to-
ward second limit fixing position PT2 when fixing position
P is changed from first limit fixing position PT1 to third
intermediate fixing position PM3 and second limit fixing
position PT2. As shown by the two-dot chain line with
triangle, the dial operating force slightly decreases when
fixing position P is changed from second limit fixing po-
sition PT2 to third intermediate fixing position PM3 and
first limit fixing position PT1. Here, the dial operating force
is always lower than that required for changing fixing po-
sition P from first limit fixing position PT1 to third inter-
mediate fixing position PM3 and second limit fixing posi-
tion PT2.
[0056] In the hair clippers of Comparison 2, as de-
scribed above, the dial operating force greatly differs for
changing fixing position P from first limit fixing position
PT1 to second limit fixing position PT2 and for changing
from second limit fixing position PT2 to first limit fixing
position PT1. Accordingly, the user tends to feel discom-
fort that load needed to change fixing position P toward
second limit fixing position PT2 is greater than load for
changing to first limit fixing position PT1.
[0057] Solid lines in Fig. 12 show the dial operating
force of hair clippers 1. As shown by the solid line with
circle in Fig. 12, the dial operating force decreases toward
second limit fixing position PT2 when fixing position P is
changed from first limit fixing position PT1 to third inter-
mediate fixing position PM3 and second limit fixing posi-
tion PT2. On the other hand, as shown by the solid line
with triangle in Fig. 12, the dial operating force decreases
when fixing position P is changed from second limit fixing
position PT2 to third intermediate fixing position PM3 and
first limit fixing position PT1. At third intermediate fixing
position PM3, the solid line with circle and the solid line
with triangle in Fig. 2 cross. In other words, the force that
first spring 27 applies to boss 71 and the force that second
spring 90 applies to boss 71 are balanced at third inter-
mediate fixing position PM3. Still more, increase in the
solid line with circle and increase in the solid line with
triangle in Fig. 12 are substantially equivalent. Accord-
ingly, in hair clippers 1, the operating force for changing
fixing position P from first limit fixing position PT1 to sec-
ond limit fixing position PT2 and the operating force for
changing fixing position P from second limit fixing position
PT2 to first limit fixing position PT1 show bilateral sym-
metry in the graph. Therefore, compared to Comparison
1 and Comparison 2, the user unlikely feels discomfort
due to larger load for rotating in one direction than that
for rotating in the other direction when the user changes
fixing position P toward second limit fixing position PT2
and toward first limit fixing position PT1.
[0058] Furthermore, the dial operating force required
for changing fixing position P from first limit fixing position

PT1 to second limit fixing position PT2 in hair clippers 1
is smaller than the dial operating force required in Com-
parison 1 and Comparison 2. This can suppress gener-
ation of a large reactive force on dial 60 when changing
fixing position P from first limit fixing position PT1 to sec-
ond limit fixing position PT2 in hair clippers 1.
[0059] Hair clippers 1 prove effective as follows.

(1) In hair clippers 1, the magnitude relation of the
forces to boss 71 applied by first spring 27 and sec-
ond spring 90 switches with a change in relative po-
sitions of guide groove 61 and boss 71. This makes
a difference small between the operating force of dial
60 required for the user to change the relative posi-
tions of guide groove 61 and boss 71 from one to
the other and the operating force of dial 60 required
for the user to change the relative positions of guide
groove 61 and boss 71 from the other to one. The
user can thus operate dial 60 pleasantly. In addition,
generation of a large reactive force on dial 60 due
to the force of second spring 90 can be suppressed.
Accordingly, a risk that the user feels burdened to
rotate dial 60 counterclockwise can be reduced. As
a result, user’s feel of discomfort can be reduced.
(2) Hair clippers 1 has spiral guide groove 61. Com-
pared to linear guide groove 61, a sliding amount of
movable blade 22 relative to stationary blade 221
can be increased. As a result, the clipping height can
be changed more.
(3) When boss 71 is at a position between first side
face 62 and second side face 64, boss 71 likely
moves between first side face 62 and second side
face 64, typically due to vibration. This may change
the position of movable blade 22 relative to stationary
blade 21 in the longer direction of main body 10,
resulting in an unstable clipping height. In hair clip-
pers 1, however, boss 71 is pushed against first side
face 62 or second side face 64. Accordingly, move-
ment of boss 71 between first side face 62 and sec-
ond side face 64 can be suppressed. As a result, a
stable clipping height can be achieved.
Furthermore, the clipping height can be accurately
adjusted by setting the slide position of movable
blade 22 relative to stationary blade 21 in the longer
direction of main body 10 based on first side face 62
or second side face 64 against which boss 71 is
pushed.
(4) When the force applied from first spring 27 to
boss 71 and the force applied from second spring
90 to boss 71 are balanced, boss 71 likely moves
between first side face 62 and second side face 64.
This may change the position of movable blade 22
relative to stationary blade 21 in the longer direction
of main body 10, resulting in an unstable clipping
height. In hair clippers 1, however, there is practically
no clearance between boss 71 and first side face 62
and between boss 71 and second side face 64. Ac-
cordingly, movement of boss 71 between first side
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face 62 and second side face 64 can be suppressed.
As a result, a stable clipping height can be achieved
even if the force applied from first spring 27 to boss
71 and the force applied from second spring 90 to
boss 71 are balanced.
(5) In hair clippers 1, a direction of force exerted by
boss 71 upon first support face 63 is perpendicular
to first support face 63, and thus slipping of boss 71
and first support face 63 unlikely occurs. According-
ly, the relative positions of boss 71 and guide groove
61 can be appropriately retained.
(6) In hair clippers 1, a direction of force exerted by
boss 71 upon second support face 65 is perpendic-
ular to second support face 65, and thus slipping of
boss 71 and second support face 65 unlikely occurs.
Accordingly, the relative positions of boss 71 and
guide groove 61 can be appropriately retained.

(Modification)

[0060] Specific embodiments of the hair clippers dis-
closed are not limited to the above exemplary embodi-
ments. The hair clippers of the disclosure may be prac-
ticed or embodied in still other ways without departing
from the spirit or essential character thereof. The follow-
ing modifications to the above exemplary embodiments
of the hair clippers disclosed are therefore to be consid-
ered in all respects as illustrative and not restrictive.

- The force applied from first spring 27 to boss 71 and
the force applied from second spring 90 to boss 71
may balance at first intermediate fixing position PM1,
second intermediate fixing position PM2, or between
two adjacent fixing positions P.

- A width of guide groove 61 may be set to practically
create clearance between boss 71 and first side face
62 and between boss 71 and second side face 64
at a portion corresponding to third intermediate fixing
positon PM3.

- A width of guide groove 61 may be set to have no
practical clearance between boss 71 and first side
face 62 and between boss 71 and second side face
64 at a portion corresponding to third intermediate
fixing positon PM3, but have practical clearance at
other portions. Also in this case, movement of boss
71 is suppressed at third intermediate fixing position
PM3 where the force applied from first spring 27 to
boss 71 and the force applied from second spring
90 to boss 71 are balanced. As a result, an unstable
clipping height can be suppressed.

- First support face 63 may be tilted toward a direction
of force exerted by boss 71.

- Second support face 65 may be tilted toward a di-
rection of force exerted by boss 71.

- Guide groove 61 may be changed to a linear groove
that is tilted in the shorter direction or a stepped
groove. In this case, a slide control section that slides
in the extending direction of guide groove 61 can be

adopted, instead of dial 60. Still more, a lever may
be adopted as the control section, instead of dial 60.
As the lever coupled to link 70 moves in the extending
direction of the groove, movable blade changes rel-
ative to stationary blade 21 in the longer direction of
main body 10 via the slide mechanism, and thus the
clipping height can be changed.

- A structure may be changed to decrease the clipping
height when dial 60 is rotated clockwise and increase
the clipping height when rotated counterclockwise.

[0061] Intermediate fixing position PM may be provid-
ed at one, two, or four or more points.

- Intermediate fixing position PM may be eliminated.
In this case, the clipping height can be changed in
two levels.

- The holding mechanism may be eliminated.
- Blade lever 26 may be eliminated to attach coupling

lever 80 to first spring 27. In short, any structure can
be adopted as long as it is a slide mechanism to
move movable blade 22 relative to stationary blade
21 in the longer direction of main body 10 by moving
link 70 in the longer direction of main body 10.

Claims

1. Hair clippers comprising:

a stationary blade;
a movable blade that slides relative to the sta-
tionary blade;
a main body to which the stationary blade and
the movable blade are attached;
a control section disposed on the main body and
having a guide groove; and
a slide mechanism including:

a slider to which the movable blade is at-
tached, the slider configured to slide relative
to the stationary blade in a longer direction
and a shorter direction of the main body;
a first spring applying force to the slider to
push the movable blade against the station-
ary blade and move the slider toward the
main body;
a link having a boss inserted in the guide
groove, and configured to slide relative to
the main body in the longer direction of the
main body; and
a second spring applying force to the link to
move the link toward the slider,

wherein
the first spring applies force to the boss to push
the boss against one of a first side face and a
second side face disposed along an extending
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direction of the guide groove,
the second spring applies force to the boss to
push the boss in a direction opposite to a direc-
tion that the first spring pushes the boss,
a position of the boss relative to the guide groove
change by operating the control section, this
change in the relative positions causes the link
to move in the longer direction of the main body,
and this movement of the link makes the slider
and the movable blade slide relative to the sta-
tionary blade in the longer direction of the main
body, and
a characteristic of the first spring and a charac-
teristic of the second spring are set such that a
magnitude relation of the forces applied to the
boss by the first spring and the second spring
switches with a change in the position of the boss
relative to the guide groove.

2. The hair clippers of claim 1,
wherein
the guide groove with a spiral shape is formed in a
dial, which is the control section, and
the slide mechanism further includes:

a coupling lever supported by the main body to
be rotatable relative to the main body, the cou-
pling lever including an arm and a shaft in con-
tact with the link, and configured to rotate relative
to the main body depending on a relation of force
received from the slider and force received from
the link, and
a blade lever supported by the main body to be
rotatable relative to the main body, the blade
lever including an arm in contact with the arm of
the coupling lever, and configured to rotate rel-
ative to the main body depending on a relation
of force received from the first spring coupled to
the slider and force received from the coupling
lever, so as to slide the slider and the movable
blade relative to the stationary blade in the long-
er direction of the main body.

3. The hair clippers of claim 1,
wherein
when the position of the boss relative to the guide
groove are such that the force applied to the boss
by the first spring is greater than the force applied to
the boss by the second spring, the boss is pushed
against the first side face that is a side face located
opposite to the slider, between the first side face and
the second side face, and
when the position of the boss relative to the guide
groove are such that the force applied to the boss
by the second spring is greater that the force applied
to the boss by the first spring, the boss is pushed
against the second side face that is a side face lo-
cated adjacent to the slider, between the first side

face and the second side face.

4. The hair clippers of claim 1, further comprising a
holding mechanism having a plurality of fixing posi-
tions for fixing an operating position of the control
section so that the position of the boss relative to the
guide groove change stepwise,
wherein
the plurality of fixing positions include a first limit fix-
ing position that is a one side limit of the position of
the boss relative to the guide groove, a second limit
fixing position that is an another side limit of the po-
sition of the boss relative to the guide groove, and
one or more intermediate fixing positions between
the first limit fixing position and the second limit fixing
position, and
the magnitude relation of the forces applied to the
boss by the first spring and the second spring when
the position of the boss relative to the guide groove
are set to the first limit fixing position is different from
that when the position of the boss relative to the guide
groove are set to the second limit fixing position.

5. The hair clippers of claim 4,
wherein
the characteristic of the first spring and the charac-
teristic of the second spring are set such that the
magnitude relation of the forces applied to the boss
by the first spring and the second spring reverses in
a process of changing the position of the boss rela-
tive to the guide groove to the one intermediate fixing
position or one of the intermediate fixing positions.

6. The hair clippers of claim 4,
wherein
a clipping height of the hair clippers increases as the
position of the boss relative to the guide groove move
from the second limit fixing position to the first limit
fixing position, and the clipping height of the hair clip-
pers decreases as the position of the boss relative
to the guide groove move from the first limit fixing
position to the second limit fixing position,
the force applied to the boss by the first spring is
greater than the force applied to the boss by the sec-
ond spring when the position of the boss relative to
the guide groove are fixed to the first limit fixing po-
sition, and
the force applied to the boss by the second spring
is greater than the force applied to the boss by the
first spring when the position of the boss relative to
the guide groove are fixed to the second limit fixing
position.

7. The hair clippers of claim 1,
wherein
a width of the guide groove and a diameter of the
boss are set such that there is practically no clear-
ance between the first side face of the guide groove

17 18 



EP 2 926 958 A1

12

5

10

15

20

25

30

35

40

45

50

55

and the boss and between the second side face of
the guide groove and the boss.

8. The hair clippers of claim 4,
wherein
a first support face that is a flat face against which
the boss is pushed is formed at a plurality of points
on the first side face of the guide groove, and
the first support face is formed such that a direction
of force exerted by the boss upon the first support
face is perpendicular or substantially perpendicular
to the first support face when the position of the boss
relative to the guide groove are fixed by the holding
mechanism.

9. The hair clippers of claim 4,
wherein
a second support face that is a flat face against which
the boss is pushed is formed at a plurality of points
on the second side face of the guide groove, and
the second support face is formed such that a direc-
tion of force exerted by the boss upon the second
support face is substantially perpendicular to the
second support face when the position of the boss
relative to the guide groove are fixed by the holding
mechanism.
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