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(54) SHAFT TUBE OF WRITING IMPLEMENT HAVING HOLDING AUXILIARY DEVICE

(57) The invention is to provide a shaft cylinder of a
writing tool permitting stable support of the writing tool
without being affected by the way in which the user grips
it or by his or her gripping force, making it possible to
achieve a sufficient writing load with a relatively small
gripping force and superiority in portability and handling
ease. To address this requirement, the shaft cylinder of
a writing tool according to the invention is characterized
in that an inter-finger contact lever is formed in the in-
termediate part of the shaft cylinder in the lengthwise
direction and a grip is disposed ahead of the inter-finger
contact lever, the shaft cylinder of a writing tool having
an aid formed by arranging the inter-finger contact lever
to be accommodable into the shaft cylinder.
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Description

Technical Field

[0001] The present invention relates to a shaft cylinder
of a writing tool, and more particularly to a shaft cylinder
of a writing tool equipped with a holding aid which enables
the writing tool to be gripped even with a weak force.

Background Art

[0002] Various items have been proposed as holding
aids of writing tools. For instance, one writing tool is pro-
vided with grooves in the part held between the user’s
fingers (e.g. thumb, index finger and middle finger), or
another uses rubber as the material of this part, both with
a view to firmer holding. Or a belt of rubber or the like,
provided apart from the writing tool proper, is inserted
into the grip part to increase the firmness of gripping.
However, every one of these proposed items basically
depends on holding only by the thumb, index finger and
middle finger for gripping of the writing tool, and therefore
the manner of applying the pressure to the writing point
is limited to relying on these three fingers.
The above-cited holding aid for writing tool involves a
problem in the stability of holding the writing tool; espe-
cially it embodies no consideration for cases in which
writing for a long time is required or in which a user having
a trouble or a handicap, if only temporarily, on the arm
or fingers, is required to hold the writing tool with a rela-
tively weak gripping force without feeling exhausted, and
this means room for improvement.
[0003] Intended as an improvement over this device,
proposals have been made to reduce the fatigue of fin-
gers holding the grip or to make it less slippery. For in-
stance, there is a structure (holding aid for writing tool)
disclosed in Japanese Patent Application Laid-Open No.
5-177979. This device is so configured as to fit a ring on
the intermediate part of the shaft cylinder of the writing
tool, to hold an annular part formed at one end of a planar
holder above the ring, to cause the user’s palm to come
into contact with the planar holder and to apply a writing
pressure onto the holder, this writing pressure being
transmitted to the shaft cylinder of the writing tool via the
annular part and the ring.
[0004]  However, fitting a support to enable the shaft
cylinder to be held by a palm of a user is intended as
means of reducing the force required to support the tool
at three points of the thumb, index finger and middle fin-
ger, and if the contact of the support with the palm is
insufficient, it is difficult to achieve the purpose. There
further is a problem that, in holding the tool, the direction
of holding the shaft cylinder is forcibly determined.
[Patent Document 1]: Japanese Patent Application Laid-
Open No. 5-177979

Disclosure of the Invention

[0005] An object of the present invention is to obviate
the disadvantages of the conventional art noted above
and provide a shaft cylinder of a writing tool equipped
with an improved novel holding aid which enables a sta-
ble and yet continuous gripped state to be maintained
with a relatively small gripping force.
In a first mode for implementing the invention, a shaft
cylinder of a writing tool has an inter-finger contact lever
formed in the intermediate part of the shaft cylinder in
the lengthwise direction and a grip disposed ahead of
the inter-finger contact lever, the shaft cylinder of a writing
tool having a holding aid formed by arranging the inter-
finger contact lever to be accommodable into the shaft
cylinder.
This configuration makes it possible to stably support the
writing tool without being affected by the way in which
the user grips it or by his or her gripping force, therefore
to achieve a sufficient writing load with a relatively small
gripping force and superiority in portability and handling
ease.
[0006] In a second mode for implementing the inven-
tion, the shaft cylinder of a writing tool in the first mode
has an aid configured by arranging the inter-finger con-
tact lever movably and immovably relative to the length-
wise direction of the shaft cylinder.
In a third mode for implementing the invention, the shaft
cylinder of a writing tool in the first mode or the second
mode has an aid configured by arranging the inter-finger
contact lever to be rotatable around a perpendicular or-
thogonal to the axis of the shaft cylinder in the lengthwise
direction.
In a fourth mode for implementing the invention, the shaft
cylinder of a writing tool has an aid configured by arrang-
ing the inter-finger contact lever to be fixable at any de-
sired angle to the axis of the shaft cylinder in the length-
wise direction.
In a fifth mode for implementing the invention, the shaft
cylinder of a writing tool has an aid in which the angle of
the inter-finger contact lever to the axis of the shaft cyl-
inder in the lengthwise direction is between 30 degrees
and 90 degrees.
In a sixth mode for implementing the invention, the shaft
cylinder of a writing tool has a holding aid in which the
angle of the inter-finger contact lever and the shaft cyl-
inder (in particular the grip) are arranged to be rotatable
relative to the axis in the lengthwise direction.
This configuration permits selective changes in the ori-
entation (directionality) of the paper contacting part of
the writing tip as desired and changes in the paper con-
tacting position of the writing lead having worn by the use
in writing.
In a seventh mode for implementing the invention, the
shaft cylinder of a writing tool has a holding aid wherein
a rotational resistance is provided to the relative rotation
of the inter-finger contact lever and the shaft cylinder.
In an eighth mode for implementing the invention, the
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shaft cylinder of a writing tool has an aid in which the
rotational resistance is varied according to the writing
pressure.
In a ninth mode for implementing the invention, the shaft
cylinder of a writing tool has a holding aid in which at
least one of the grip and the inter-finger contact lever is
provided with an anti-slide property.
In still another mode for implementing the invention, there
is provided a shaft cylinder of a writing tool, wherein an
inter-finger contact lever is formed in the intermediate
part of the shaft cylinder in the lengthwise direction, a
grip is disposed ahead of and closer to the writing tip than
the inter-finger contact lever, and the inter-finger contact
lever is arranged to be accommodable into the shaft cyl-
inder, the accommodation being accomplished by dis-
posing the inter-finger contact lever to be rotatable
around a perpendicular orthogonal to the axis of the shaft
cylinder in the lengthwise direction and the shaft cylinder
being formed by arranging the inter-finger contact lever
to be movable and fixable relative to the lengthwise di-
rection of the shaft cylinder.

Brief Description of the Drawings

[0007]

Figure 1 shows an external front view of a first em-
bodiment of the present invention;
Figure 2 shows a longitudinal section of Figure 1;
Figure 3 shows an external perspective view of a
cylindrical part according to the invention;
Figure 4 shows an external front view of an inter-
finger contact part in a closed state;
Figure 5 shows an external front view of the inter-
finger contact part in a state wherein its angle of ex-
pansion has been varied;
Figure 6 shows a view in the direction of arrow A in
Figure 5;
Figure 7 shows an external front view of the inter-
finger contact part in a state wherein its angle of ex-
pansion has been further varied;
Figure 8 shows a view in the direction of arrow A in
Figure 7;
Figure 9 is a supplementary drawing revealing a
problem in forming a tip fitting at the tip of a writing
tool;
Figure 10 shows an external front view of a second
embodiment of the invention;
Figure 11 shows a perspective view of a modified
version of the inter-finger contact part in the second
embodiment;
Figure 12 shows a perspective view of a third em-
bodiment of the invention;
Figure 13 shows an assembled perspective view of
the inter-finger contact part and a cylindrical fitting;
Figure 14 shows a front view of an expanded state
of the inter-finger contact part and the final retreated
position of the cylindrical fitting;

Figure 15 shows a broken section along line A-A in
Figure 14;
Figure 16 illustrates a state of holding a writing tool;
Figure 17 shows an external front view of the grip of
the writing tool;
Figure 18 shows an enlarged longitudinal section of
an essential part in Figure 17;
Figure 19 shows an external front view of another
embodiment;
Figure 20 shows an external front view of the ex-
panded state of Figure 19;
Figure 21 shows an exploded view of parts in the
configuration shown in Figure 20;
Figure 22 shows an external front view of still another
embodiment;
Figure 23 shows an external front view of the ex-
panded state of the embodiment shown in Figure 22;
Figure 24 shows an exploded view of parts in the
structure shown in Figure 22;
Figure 25 shows an external front view of an expand-
ed state and the most advanced position of the inter-
finger contact part;
Figure 26 shows an external front view of an expand-
ed state and the final retreated position of the inter-
finger contact part;
Figure 27 shows a longitudinal section of Figure 26;
Figure 28 shows an external front view of yet another
embodiment;
Figure 29 shows a longitudinal section of Figure 28;
Figure 30 shows an external front view of the inter-
finger contact part in a closed state;
Figure 31 shows an external front view of an expand-
ed state of the inter-finger contact part and the final
retreated position of the cylindrical fitting;
Figure 32 shows an external front view of still another
embodiment;
Figure 33 shows a longitudinal section of Figure 32;
Figure 34 shows an external front view of yet another
embodiment
Figure 35 shows a longitudinal section of Figure 34;
Figure 36 shows an external front view of still another
embodiment of the invention;
Figure 37 shows a longitudinal section of Figure 36;
Figure 38 shows an external front view of still another
embodiment;
Figure 39 shows a longitudinal section of Figure 38;
Figure 40 shows models (samples) used in an ex-
periment;
Figure 41 is a diagram showing comparison of levels
among standardized EMGs;
Figure 42 shows average preferences among sam-
ples by paired comparison;
Figure 43 shows average preferences among sam-
ples between men and women;
Figure 44 shows a longitudinal section of a first ex-
ample of turning mechanism in the shaft cylinder of
a writing tool having an aid according to the invention
in a configuration having a built-in mechanical pencil;
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Figure 45 is a partial enlarged view of Figure 44;
Figure 46 shows a section broken along line A-A in
Figure 44;
Figure 47 shows a longitudinal section, similar to Fig-
ure 44, of a state in which the mechanical pencil is
retreated into and accommodated in the shaft cylin-
der;
Figure 48 shows an enlarged view of the part sur-
rounded by a circle in Figure 47;
Figure 49 shows a section of the internal structure
of the tip of the mechanical pencil part;
Figure 50 shows a modified version of Figure 49;
Figure 51 shows the relationship among a grip (in-
termediate shaft), an internal screw (intermediate
shaft set) and a lead;
Figure 52 shows the structure of the internal screw;
Figure 53 shows a perspective view of a rotational
resin shown in Figure 51;
Figure 54 shows a second example of lead feeding
mechanism and ballpoint pen ink reservoir relative
to a shaft cylinder turning mechanism arranged in
the shaft cylinder;
Figure 55 is a partial enlarged view of Figure 54;
Figure 56 shows a longitudinal section of Figure 54;
Figure 57 is a partial enlarged broken view of Figure
56;
Figure 58 shows a perspective view of the repulsive
member shown in Figure 57;
Figure 59 shows a perspective view of the washer
shown in Figure 57;
Figure 60 shows a perspective view of a counter-
sunk spring to be used as a repulsive member;
Figure 61 shows the counter-sunk spring of Figure
60 in a state in which its folded part extended;
Figure 62 shows an external view of a third example
of lead feeding mechanism and ballpoint pen ink res-
ervoir (or, refill) relative to a shaft cylinder turning
mechanism arranged in the shaft cylinder;
Figure 63 is a partial enlarged view of Figure 62;
Figure 64 shows a broken view of Figure 63;
Figure 65 shows a perspective view of a shaft cylin-
der;
Figure 66 shows a perspective view of the interme-
diate shaft of the front shaft;
Figure 67 shows a longitudinal section of a modified
version in which an elastically deformable guide cyl-
inder is adopted in place of a tip member (92) shown
in Figure 44;
Figure 68 shows a partially broken perspective view
of holding member in Figure 67; and
Figure 69 shows a partially broken perspective view
of the holding member in Figure 68.

Description of Symbols

[0008]

1 Shaft cylinder

14 Cylindrical fitting
17 Inter-finger contact lever
18 Angle adjusting member
34 Pressing part
37 Grip

Best Modes for Carrying Out the Invention

[0009] A first embodiment of the present invention will
be described with reference to Figure 1 through Figure
8. The upper part in the drawings will be referred to as
the rear part in the description, and the lower part, as the
front part. Inside a shaft cylinder 1, the lead feeding mech-
anism of a mechanical pencil and an ink reservoir (or
refill, hereinafter referred to as ink reservoir) of a ballpoint
pen are housed and arranged. The ink reservoir 2 of the
ballpoint pen is built into the shaft cylinder 1 of this em-
bodiment, and the shaft cylinder 1 is provided with a rotor
3 and a slider 4 which serve to extrude or retract the ink
reservoir 2, a cam groove 5 which guides the rotor 3 and
the slider 4 in the axial direction, a knock 6, and a repul-
sive member 7, such as a coil spring, which urges those
rotor 3 and ink reservoir 2 backward. Thus, it is a retract-
able ballpoint pen. Urging of the ink reservoir 2 by the
spring 7 backward serves to keep the ink reservoir 2 in
a retracted state. When the knock 6 fitted behind the slid-
er 4 is pressed, the slider 4 presses the rotor 3 to engage
the rotor 3 with the front part of the cam groove 5 to
extrude the ballpoint 2a of the ink reservoir 2 out of a tip
fitting 8. The tip fitting 8 is fitted to the shaft cylinder 1 via
an intermediate shaft to be described afterwards. Inci-
dentally, symbol 9 denotes a repulsive member, such as
a coil spring, which urges the knock 6 and the slider 4
backward. The tip fitting 8, which may as well be formed
of a metal, is formed of a resin material in this embodi-
ment, and its resin surface is plated (with a plating layer
10), but may be coated with a paint or the like instead.
However, electric currents concentrate on corners 8a,
8b, 8c and 8d formed on the tip fitting 8 by plating, with
the result that the plating (metal) concentrates on those
corners 8a, 8b, 8c and 8d, those parts are formed in a
state in which they are swollen by the concentration of
the metal (swells 10a, 10b, 10c and 10d), and the swells
10a through 10d make the bore of the protrusion hole of
the tip fitting 8 partially inaccurate (see Figure 9). How-
ever, in this embodiment, a tip member 12 formed of a
resin material is inserted inside the edge of the tip fitting
8. Thus, the plating layer 10 including the swells 10a
through 10d are held between the tip fitting 8 and the tip
member 12. The thicknesses (swollen volumes) of the
swells 10a through 10d are absorbed by utilizing the elas-
tic deformation or the like of the tip member 12.
[0010] The tip member 12 is not plated (has no plating
layer 10), and the bore of the protrusion hole 12a is ac-
curately secured. Incidentally, while the tip member 12
is formed by injection molding, it may as well be formed
by such means as cutting or punching. However, where
the plating layer 10 is not applied or the plating layer 10
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can be uniformly formed in some other way and is un-
necessary aesthetically, the tip member 12 is not abso-
lutely required.
[0011] Inside the tip member 12, the tip 13 of the ball-
point pen ink reservoir 2 is positioned and guided by the
inside of the tip member 12. Thus, the guiding of the tip
13 by the tip member 12 enables the user to write pleas-
antly without letting the tip go astray during the writing
process.
[0012] A cylindrical fitting 14 is unrotatably disposed
on the shaft cylinder 1 though it is movable back and forth
relative to the axis of that shaft cylinder 1 in the lengthwise
direction. Thus, engagement of flat parts 15 formed on
opposing sides of the shaft cylinder 1 and flat parts 16
formed on the inner face of the cylindrical fitting 14 with
each other makes the cylindrical fitting 14 unable to rotate
relative to the shaft cylinder 1. An inter-finger contact
lever 17 is fitted to that cylindrical fitting 14 to be rotatable
around a line orthogonal to the axis of the shaft cylinder
1. This is intended to make it possible to set as desired
the angle of expansion of that inter-finger contact lever
17 in the lengthwise direction of the shaft cylinder 1. Thus,
the inter-finger contact lever 17 can be fixed at any de-
sired angle, unfixed, set at another angle and fixed at the
altered angle. To describe the specific means of achiev-
ing this arrangement, the inter-finger contact lever 17, so
fitted as to span the cylindrical fitting 14, comprises forked
legs 17a and an inter-finger contact part 17b which links
the legs 17a; the legs 17a being rotatably fitted to the
supporting axis 14a of the cylindrical fitting 14 (see Figure
3). Further, an angle adjusting member 18 is disposed
between the inter-finger contact part 17b spanning the
cylindrical fitting 14 and the cylindrical fitting 14 to be
slidable back and forth on a rail 14b of the cylindrical
fitting 14 to come into contact with the inter-finger contact
part 17b; ahead of the angle adjusting member 18 a swell
18a is formed, and a slope 18b is formed behind the swell
18a. This swell 18a not only can maintain the expanded
position in a stable state by bringing the inter-finger con-
tact lever 17 into contact with the slope 18b but also
serves as an assisting part when the angle adjusting
member 18 is to be manipulated with fingers.
[0013] Referring to Figure 1, the angle adjusting mem-
ber 18 is arranged backward, and the inter-finger contact
part 17b of the inter-finger contact lever 17 and the angle
adjusting member 18 are in a relationship of not coming
into contact with each other. The inter-finger contact part
17b of the inter-finger contact lever 17 is then brought
into contact with the slope 18b of the angle adjusting
member 18, and the rotation is stopped to maintain the
angle of expansion α. Figure 4 shows a state in which
the inter-finger contact lever 17 is accommodated in the
cylindrical fitting 14. On the other hand, referring to Figure
5 and Figure 6, the angle adjusting member 18 is ar-
ranged ahead to slide on the rail 14b of the cylindrical
fitting 14, and is in a relationship in which the inter-finger
contact part 17b of the inter-finger contact lever 17 is in
contact with the slope 18b of the angle adjusting member

18. The rotation of the inter-finger contact lever 17 then
is in a state of being suspended on the way by the angle
adjusting member 18, and the angle of expansion relative
to the lengthwise direction of the shaft cylinder 1 of the
inter-finger contact lever 17 is set and fixed to an angle
of expansion β, greater than the angle of expansion α of
the inter-finger contact lever 17 shown in Figure 1. Fur-
ther with reference to Figure 7 and Figure 8, it is also
possible to provide the slope 18b of the angle adjusting
member 18 at a plurality of levels to adjust the sliding
distance of the angle adjusting member 18 and set and
fix the angle of expansion as desired (α < β < γ). Inciden-
tally, though the appropriate angle of expansion of the
inter-finger contact lever 17 relative to the lengthwise di-
rection of the shaft cylinder 1 is 60 degrees, a similar
effect can be achieved in an angle range of 30 to 90
degrees unless the way of holding the writing tool is ex-
tremely different.
[0014] A second case in which the angle of expansion
of the inter-finger contact lever relative to the lengthwise
direction of the shaft cylinder 1 can be set as desired is
shown in Figure 10 and will be described below. As stated
above, the legs 17a of the inter-finger contact lever 17 is
rotatably fitted to the supporting axis 14a of the cylindrical
fitting 14, and an engaging stub 19 is provided on part of
the peripheries of the legs 17a. On the other hand, a
plurality of engaging steps 20 are provided on the cylin-
drical fitting 14 on a circle coaxial with the supporting axis
14a and are detachably engaged with the engaging stub
19. Thus, when the legs 17a of the inter-finger contact
lever 17 pivot about the supporting axis 14a, the engaging
stub 19 engages any one of the plurality of engaging
steps 20 step by step, and this determines, and places
in a fixed state, the angle of expansion of the inter-finger
contact lever 17 relative to the lengthwise direction of the
shaft cylinder 1.
Incidentally, it is also possible to dispose the engaging
stub 19 separately from the inter-finger contact lever 17.
For instance, Figure 11 shows leaf spring members 21
designed to be improved in the durability of engagement,
but a ball plunger or the like may as well be used in place
of these leaf spring members 21.
[0015] A third case in which the angle of expansion
relative to the lengthwise direction of the shaft cylinder 1
of the inter-finger contact lever 17 can be set as desired
is shown in Figure 12 and will be described below. As
stated above, the legs 17a of the inter-finger contact lever
17 are rotatably fitted to the supporting axis 14a of the
cylindrical fitting 14. Rotation holes 23 are formed in the
legs 17a of the inter-finger contact lever 17, and a rotation
arm 24, made up of a wire such as a piano wire, is rotat-
ably fitted into those rotation holes 23. On the other hand,
a plurality of contact steps 25 are disposed on the cylin-
drical fitting 14, and an intermediate part 24a of the ro-
tation arm 24 is in contact with the contact steps 25. Thus,
when the legs 17a of the inter-finger contact lever 17 turn
the supporting axis 14a, the intermediate part 24a of the
rotation arm 24 comes into contact with any one of the
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plurality of contact steps 25, and this determines the an-
gle of expansion relative to the lengthwise direction of
the shaft cylinder 1 of the inter-finger contact lever 17.
[0016] The method of assembling the inter-finger con-
tact lever 17 into the cylindrical fitting 14 will be described
with reference to Figure 13. The inter-finger contact lever
17, though it may as well be formed integrally, is config-
ured as a separate member in this case. More specifi-
cally, its rotation supporting parts 26, legs 17a and inter-
finger contact part 17b are formed of respectively suitable
resins and linked together. In this case, the inter-finger
contact lever 17 can be made superior in impact resist-
ance by pressing or casting a metal material; the rotation
supporting parts 26, of a material superior in resistance
to friction and abrasion, such as polyacetal resin or polya-
mide resin; and the inter-finger contact part 17b, of a
nice-looking material relatively stable in size, such as
ABS or poly carbonate, or a material of good feel, such
as a thermosetting elastomer, polyurethane resin, NBR
or silicone resin.
[0017]  The rotation supporting parts 26 have tapered
parts 26a on the opposed side to the inter-finger contact
part 17b, while the inter-finger contact lever 17 has notch-
es 27. These tapered parts 26a and notches 27 are
matched in position. As a result, the tapered parts 26a
are exposed out of the legs 17a toward their outer cir-
cumferential direction by the notches 27. When the user
holds the body of the inter-finger contact lever 17 and
inserts it so that these tapered parts 26a are brought into
contact with tapered parts 28 provided on the supporting
axis 14a of the cylindrical fitting 14, the two legs 17a are
naturally expanded, and the inter-finger contact lever 17
can be readily assembled into the cylindrical fitting 14.
[0018] Further, engaging stubs 29 are provided on an
inner side of the rotation supporting part 26, while en-
gaging stubs 30 are disposed on the cylindrical fitting 14.
The engaging stubs 29 are arranged in the direction op-
posing the two legs 17a, and engage with the engaging
stubs 30 of the cylindrical fitting 14. When the legs 17a
turn relative to the supporting axis 14a, engagement and
disengagement repeatedly occur, and this is intended
not only to facilitate fixation of the angle but also to give
a good feel to the turning action.
[0019]  A first case in which the cylindrical fitting 14 on
which the inter-finger contact lever 17 is arranged can
move in the lengthwise direction of the shaft cylinder 1
will be described with reference to Figure 14 and Figure
15. The shaft cylinder 1, as in the foregoing case, is pro-
vided with the cylindrical fitting 14 and the inter-finger
contact lever 17. In the front part of the reverse side to
where the inter-finger contact lever 17 of the cylindrical
fitting 14 is fitted, a semicircular elastic body 31 is ar-
ranged. On the bore side of the semicircular elastic body
31, a plurality of engaging stubs 32 are formed. These
engaging stubs 32 are urged by their own elasticity in the
direction of the central axis of the shaft cylinder 1, and
engage with engaging steps 33 disposed on part of the
circumference of the shaft cylinder 1. These engaging

steps 33 are formed in a plurality in the lengthwise direc-
tion of the shaft cylinder 1. Incidentally, to undo this en-
gagement, a side wall of the pressing part 34 of the sem-
icircular elastic body 31 is pressed in the direction of the
central axis of the shaft cylinder 1 to press slopes 35
formed at the two ends of the semicircular elastic body
31 against slopes 36 of the shaft cylinder 1. This contact-
ing and pressing of the slopes 35 against the slopes 36
causes the engaging stub 32 to move away from the en-
gaging steps 33 of the shaft cylinder 1 to disengage them.
Thus, pressing the pressing part 34 causes the engaging
stubs 32 engaged with the engaging steps 33 until then
to expand against their own repulsive force and the en-
gagement to be undone thereby. The mechanism to
move and fix the cylindrical fitting 14 enables the position
of the inter-finger contact lever 17, when the user grips
the shaft cylinder 1, to be controlled back and forth ac-
cording to the size of the user’s hand. Incidentally, the
case illustrated in Figure 1 is a state in which the user
having a relatively small hand holds the cylinder and the
inter-finger contact lever 17 is positioned forward, while
the case illustrated in Figure 14 is a state in which the
user having a relatively large hand holds the cylinder and
the inter-finger contact lever 17 is positioned backward.
[0020] A grip 37 is provided ahead of the cylindrical
fitting 14 on which the inter-finger contact lever 17 is dis-
posed. In the state of Figure 1, when the tool is so held
that the grip 37 is surrounded by three points formed by
the thumb, index finger and middle finger (see Figure
16), the inter-finger contact lever 17 comes between the
thumb and the index finger with the result that the whole
inter-finger contact lever 17b is supported by the palm.
This supporting force assists the writing load, and serves
to reduce the burden of the grip 37 on the fingers. Inci-
dentally, though the inter-finger contact lever 17 and the
grip 37 are configured of separate members from the
shaft cylinder 1, they can as well be molded integrally.
Although the inter-finger contact lever 17 and grip 37 are
formed of elastic members, such as thermosetting elas-
tomers, silicon or nitrile-butadiene rubber, to achieve an
anti-slide effect, but an inter-finger contact lever 17 or a
grip 37 formed of a hard material may be covered either
wholly or partly with an elastic member, or coated with
an anti-slide paint, which is hardened after application.
Especially since the inter-finger contact lever 17 is feared
to be subjected to a relatively strong force, this lever itself
may be formed of a hard material and an anti-slide elastic
member fitted to its member, or the surface of the inter-
finger contact lever 17 may be knurled to make it finely
uneven.
[0021] In this example, the grip 37 is made up of a
thermosetting elastomer, and a plurality of corrugated
patterns 38 resembling fingerprints are formed on its sur-
face. In more specific terms, the pitch P of the corrugated
patterns is 15.0 mm, their height H, 4.7 mm, the spacing
S between adjoining patterns, 0.9 mm and their groove’s
depth M, 0.35 mm (Figure 17 and Figure 18). The finger-
print-like patterning gives rise to intricate frictional syn-
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ergy with the fingerprints, and thereby improves the pre-
vention of holding fingers from slipping on the grip ma-
terial. The grip 37, basically made up of a thermosetting
elastomer, comprises an inner layer 6 formed of a soft
material and an outer layer covering the surface of and
formed of a material somewhat harder than the inner lay-
er. In this embodiment, soft silicone of 10 to 20 degrees
in Shore A hardness is used as the inner layer, and a
silicone film of 30 to 70 degrees in Shore A hardness, as
the outer layer. The inner layer can feel soft, and dust
and smear are prevented from sticking to the surface of
the outer layer.
[0022] In this example, the shaft cylinder 1 on which
the cylindrical fitting 14 is arranged is rotatably arranged
relative to the circumferential direction of the axis of an
intermediate shaft 40 via an O ring 39, and the interme-
diate shaft 40 is prevented from coming off the shaft cyl-
inder 1 by the engagement between a rear end flange
40a formed at the rear end and an inner face step 42
formed on the inner face of the intermediate part of the
shaft cylinder 1. By arranging the cylindrical fitting 14 on
which the inter-finger contact lever 17 is disposed to be
rotatable relative to the shaft cylinder 1, for instance the
writing part of the ballpoint pen and the writing lead of
the mechanical pencil is made twistable relative to the
inter-finger contact lever 17 and, for example, the direc-
tion of an unevenly worn lead of the mechanical pencil
to be easily varied, thereby enabling a good writing con-
dition to be maintained. As already stated, the flat parts
15 are formed on the sides of the shaft cylinder 1, and
the flat parts 16 formed on the inner face of the cylindrical
fitting 14 engage with those flat parts 15. This serves to
prevent the cylindrical fitting 14 from turning relative to
the shaft cylinder 1. The presence of the O ring 39 inter-
vening between the shaft cylinder 1 and the intermediate
shaft 40 provides resistance to those relative turning ac-
tions. Thus, inadvertent turning is prevented.
Reference numeral 41 designates a clip fixed to the shaft
cylinder 1, and the clip 41 is fitted to the reverse side to
the inter-finger contact lever 17. As the clip 41 is posi-
tioned in the opposed side to the holding direction (be-
tween the thumb and the index finger) when the tool is
used for writing, it can be comfortably gripped. In other
words, the clip is fitted where it does not lie in the way of
writing.
[0023] Further in this embodiment, by turning the inter-
finger contact lever 17 relative to a perpendicular orthog-
onal to the axis of the shaft cylinder 1, the angle of ex-
pansion in the lengthwise direction of the shaft cylinder
1 can be varied to enable the lever to be accommodated
into the shaft cylinder 1, but the inter-finger contact lever
17 can as well be structured to permit folding or sliding
relative to the shaft cylinder 1, or a linking mechanism
can be used to make it accommodable into the shaft cyl-
inder 1.
[0024] Next, a fourth case in which the inter-finger con-
tact lever 17 is accommodable into the shaft cylinder 1
will be described with reference to Figure 19 through Fig-

ure 21. The inter-finger contact lever 17 is disposed to
be rotatable relative to one rotation support 14d provided
on the cylindrical fitting 14, the rotation support 14d being
fitted at an angle of 60 degrees to the axis of the shaft
cylinder 1; if the angle of the rotation support 14d to the
shaft cylinder 1 is between 45 degrees and 90 degrees,
a similar effect can be achieved, but it is preferable to set
the angle of the rotation support 14d to the shaft cylinder
1 between 55 degrees and 75 degrees (the angle of the
inter-finger contact lever 17 to the axis being 30 degrees
and 70 degrees). By arranging the rotation support 14d
at an angle to the shaft cylinder 1 in this way, the inter-
finger contact lever 17 is caused to expand relative to
the shaft cylinder 1 when the inter-finger contact lever 17
is turned relative to the rotation support 14d. Of course,
it is preferable, in order to fix the positions of the inter-
finger contact lever 17 relative to the shaft cylinder 1 when
it is accommodated and when it is expanded, to arrange
convexo-concave engaging means which engages it in
the respective positions. More specifically, a convex por-
tion 43 is formed on the cylindrical fitting 14, and a con-
cave portion 44 to engage with the convex portion 43 is
formed on the inside of the inter-finger contact lever 17.
Reference numeral 45 designates a lid for rotatably fixing
the inter-finger contact lever 17 to the rotation support
42. In this example, as the surface 46 of the inter-finger
contact lever 17 remains on the side which is held by the
palm even after expansion, a pleasant feel is obtained
and, moreover, there is no fear of impairing the aesthetic
aspect. Thus, a flat part 47 is formed on the intermediate
part of the cylindrical fitting 14, and the inter-finger contact
lever 17 is so positioned as to be buried in the flat part
47 when the inter-finger contact lever 17 is accommo-
dated. In this example, too, the cylindrical fitting 14 to
which the inter-finger contact lever 17 is fitted can move
back and forth relative to the shaft cylinder 1, and adjust-
ment to match the size of the user’s hand is made pos-
sible.
[0025] Next, a fifth case in which the inter-finger con-
tact lever 17 is accommodable into the shaft cylinder 1
will be described with reference to Figure 22 through Fig-
ure 24. Although a rotation shaft 1a is rotatably fitted at
an angle of 30 degrees to the axis of the shaft cylinder
1, substantially the inter-finger contact lever 17 is molded
integrally with the ring-shaped cylindrical fitting 14, and
the cylindrical fitting 14 having the inter-finger contact
lever 17 is rotatably fitted to the shaft cylinder 1. Though
the angle of the inter-finger contact lever 17 to the shaft
cylinder 1 is 60 degrees in this example, a similar effect
can be achieved if the angle is in a range of 30 degrees
to 70 degrees.
An operation will be described, When the cylindrical fitting
14 is turned around the rotation shaft 1a provided on the
shaft cylinder 1, the inter-finger contact lever 17 molded
integrally with the cylindrical fitting 14 expands relative
to the shaft cylinder 1. In this case, since the dimensional
constraints of the rotation shaft 1a and the cylindrical
fitting 14 are relatively small, a sufficient strength design
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can be readily achieved, making it possible to secure a
sufficient strength for the inter-finger contact lever 17 af-
ter the expansion.
[0026] Next, a second case in which the inter-finger
contact lever 17 can move in the lengthwise direction of
the shaft cylinder 1 will be described with reference to
Figure 25 through Figure 27. The cylindrical fitting 14 is
slidably fitted into the outer circumference of the shaft
cylinder 1, and the inter-finger contact lever 17 is fitted
to the cylindrical fitting 14. Further, a plurality of grooves
48 are along the circle in the lengthwise direction of the
shaft cylinder 1, while a hole part 49 is formed in the front
part of the cylindrical fitting 14. When the cylindrical fitting
14 is to be moved back and forth to fix it to the shaft
cylinder 1, an engaging stub 50 of the inter-finger contact
lever 17 is engaged with the grooves 48 of the shaft cyl-
inder 1 through the hole part 49 of the cylindrical fitting
14. This causes the position of the cylindrical fitting 14,
namely the inter-finger contact lever 17, relative to the
shaft cylinder 1 to be fixed. This engaging action is ac-
complished by expanding the inter-finger contact lever
17 relative to the shaft cylinder 1. This means a using
state. Although the engaging stub 50 is disposed on part
of the inter-finger contact lever 17 in this example, a stub
permitting elastic deformation may as well be formed on
the inner face of the cylindrical fitting 14 and engaged
with and disengaged from the grooves 48.
The mechanism to move and fix the inter-finger contact
lever 17 can control back and forth, according to the size
of the user’s hand, the position of the inter-finger contact
lever 17 when the user grips the shaft cylinder 1. An ex-
ample illustrated in Figure 25 is a state in which the user
having a relatively small hand holds the cylinder and the
inter-finger contact lever 17 is positioned forward, while
the case illustrated in Figure 26 (Figure 27) is a state in
which the user having a relatively large hand holds the
cylinder and the inter-finger contact lever 17 is positioned
backward.
[0027] Next, a third case in which the inter-finger con-
tact lever 17 can move in the lengthwise direction of the
shaft cylinder 1 will be described with reference to Figure
28 through Figure 31. In the front part of the opposed
side in the circumferential direction to where the inter-
finger contact lever 17 of the cylindrical fitting 14 is fitted
(a position turned 180 degrees from the inter-finger con-
tact lever in the circumferential direction) an engaging
member 51 is arranged, and an engaging stub 53 of the
engaging member 51 is so urged by a plate-shaped elas-
tic body 52 toward the shaft cylinder 1 as to engage with
engaging steps 55 disposed on part of the circumference
of the shaft cylinder 1. The engaging steps 55 are formed
in a plurality in the lengthwise direction of the shaft cyl-
inder 1.
The engagement can be released by pressing a pressing
part 56 positioned ahead of the engaging member 51.
This pressing action, while causing the front part of the
pressing part 56 to fall in the direction of the central axis,
causes the rear part to protrude toward the outer circum-

ference. Then, the engaging stub 53, supported by a ful-
crum 57, disengages from the engaging steps 55 of the
shaft cylinder 1, and the engaging stub 53 and the en-
gaging steps 55 are disengaged from each other.
The mechanism to move and fix the cylindrical fitting 14
can control back and forth, according to the size of the
user’s hand, the position of the inter-finger contact lever
17 when the user grips the shaft cylinder 1. The example
illustrated in Figure 28 is a state in which the user having
a relatively small hand holds the cylinder and the inter-
finger contact lever 17 is positioned forward, while the
case illustrated in Figure 31 is a state in which the user
having a relatively large hand holds the cylinder and the
inter-finger contact lever 17 is positioned backward.
[0028] Figures 32 and 33 show a fourth case in which
the cylindrical fitting 14 on which the inter-finger contact
lever 17 is arranged can move in the lengthwise direction
of the shaft cylinder 1. As in the foregoing case, the shaft
cylinder 1 is provided with the cylindrical fitting 14 and
the inter-finger contact lever 17. In the front part of the
opposed side to where the inter-finger contact lever 17
of the cylindrical fitting 14 is fitted, a plate-shaped elastic
body 58 is arranged and fixed, and a sliding body 59 is
so arranged as to cover the plate-shaped elastic body
58. In the front part of the plate-shaped elastic body 58,
an engaging stub 61 so inclined as to become lower
ahead in the direction of the central axis (a slope 60) is
formed. The engaging stub 61 is urged by the own elas-
ticity of the plate-shaped elastic body 58 in the direction
of the central axis of the shaft cylinder 1, and engaged
with conical engaging steps (groove) 62 disposed on part
of the circumference of the shaft cylinder 1 and gradually
shrinking in diameter forward. The engaging steps 62 are
formed in a plurality in the lengthwise direction of the
shaft cylinder 1. For releasing the engagement, the slid-
ing body 59 is slid forward, and a slope 63 formed on the
sliding body 59 is pressed against the slope 60 of the
plate-shaped elastic body 58. The contact of the slope
63 with, and its pressing against, the slope 60 cause the
engaging stub 61 to move away from the engaging steps
62 of the shaft cylinder 1. Further in this example, when
the cylindrical fitting 14 (the inter-finger contact lever 17)
is to be moved backward, the foregoing disengaging ac-
tion is unnecessary, but the engagement is automatically
released. In other words, when the cylindrical fitting 14
is moved backward, the plate-shaped elastic body 58 is
pressed and deformed outwardly in the direction of the
outer diameter by the tops of the engaging steps 62, and
this causes the engagement between the engaging stub
61 and the engaging steps 62 to be temporarily released
so that the engaging stub 61 is then engaged again with
the next (behind-positioned) engaging step 62.
[0029] Figures 34 and 35 show a fifth case in which
the cylindrical fitting 14 on which the inter-finger contact
lever 17 is arranged can move in the lengthwise direction
of the shaft cylinder 1. As in the foregoing case, the shaft
cylinder 1 is provided with the cylindrical fitting 14 and
the inter-finger contact lever 17. On the opposed side in
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the circumferential direction to where the inter-finger con-
tact lever 17 of the cylindrical fitting 14 is fitted, a butterfly
nut 64 is arranged, screwed onto the cylindrical fitting 14.
In this example, when the cylindrical fitting 14 is to be
fixed to the shaft cylinder 1, the butterfly nut 64 can be
turned in the fastening direction, and when the fixation
is to be undone, the butterfly nut 64 can be turned in the
loosening direction. The position of fitting the cylindrical
fitting 14 (the inter-finger contact lever 17) to the shaft
cylinder 1 can be set steplessly.
[0030] Figures 36 and 37 show a sixth case in which
the cylindrical fitting 14 on which the inter-finger contact
lever 17 is arranged can move in the lengthwise direction
of the shaft cylinder 1. As in the foregoing case, the shaft
cylinder 1 is provided with the cylindrical fitting 14 and
the inter-finger contact lever 17. Nuts 65 and 66 are ar-
ranged before and behind the cylindrical fitting 14, and
engaged with a male thread 67 of the shaft cylinder 1 in
a so-called double nut arrangement. In this example,
when the cylindrical fitting 14 is to be moved, the front
and rear nuts 65 and 66 can be moved in the direction
of desired movement, and the cylindrical fitting 14 can
be fastened with the front and rear nuts 65 and 66 in the
position where it is desired to be fixed. In this example,
too, the position of fitting the cylindrical fitting 14 (the
inter-finger contact lever 17) to the shaft cylinder 1 can
be set steplessly.
[0031] Figures 38 and 39 show a seventh case in which
the cylindrical fitting 14 on which the inter-finger contact
lever 17 is arranged can move in the lengthwise direction
of the shaft cylinder 1. As in the foregoing case, the shaft
cylinder 1 is provided with the cylindrical fitting 14 and
the inter-finger contact lever 17. In the bore on the op-
posed side in the circumferential direction to where the
inter-finger contact lever 17 of the cylindrical fitting 14 is
fitted, a semispherical convex portion 68 is provided,
which is urged by the elasticity of resin toward the center
of the shaft cylinder 1. Grooves 69, constituting part of a
spiral by turning at regular intervals and in an inclined
state, are disposed in the outer circumference of the shaft
cylinder 1 by repeated alternations of clockwise and
counterclockwise directions. The grooves 69 are in the
so-called switchback shape. In each of the positions
where the turning direction of the grooves 69 is reversed,
namely each turning point of the switchback shape, a
concave portion 70 deeper than the grooves 69 is pro-
vided. The convex portion 68 of the cylindrical fitting 14
engages with this concave portion 70 to determine the
position of the cylindrical fitting 14. Thus, the cylindrical
fitting 14 is brought into a fixed state relative to the shaft
cylinder 1. This prevents, when the user slides the cylin-
drical fitting 14 (the inter-finger contact lever 17) to control
it, momentum from letting the cylindrical 14 fitting pass
and go beyond the preferred position and ensures a re-
liable sliding movement within a predetermined section
without fail, resulting in further improvement in operability
and user-friendliness.
[0032] In the cases hitherto described, the angle of ex-

pansion of the inter-finger contact lever 17 relative to the
lengthwise direction of the shaft cylinder 1 can be set as
desired (as shown in Figure 1 and elsewhere). To de-
scribe the example shown in Figure 10 for instance in
specific terms again, the legs 17a of the inter-finger con-
tact lever 17 are rotatably fitted to the supporting axis
14a of the cylindrical fitting 14 as stated above, and the
engaging stubs 19 are provided on part of the peripheries
of the legs 17a. On the other hand, a plurality of engaging
steps 20 are provided on the cylindrical fitting 14 on a
circle coaxial with the supporting axis 14a and are de-
tachably engaged with the engaging stub 19. Thus, when
the legs 17a of the inter-finger contact lever 17 pivot about
the supporting axis 14a, the engaging stub 19 engages,
in a stepwise manner, any one of the plurality of engaging
steps 20. This determines, and places in a fixed state,
the angle of expansion of the inter-finger contact lever
17 relative to the lengthwise direction of the shaft cylinder
1. Though the appropriate angle of expansion of the inter-
finger contact lever 17 relative to the lengthwise direction
of the shaft cylinder 1 is 60 degrees, a similar effect can
be achieved in an angle range of 30 to 90 degrees unless
the way of holding the writing tool is extremely different.
[0033] Next, a monitoring test (experiment) was car-
ried in which the angle of the inter-finger contact lever 17
relative to the lengthwise direction of the shaft cylinder 1
was varied. The testing method and the result of moni-
toring will be described below.
Models (G through L) in each of which the inter-finger
contact lever 17 was disposed in substantially the central
part of the shaft cylinder 1 (ballpoint pen) and another
model (M) having no inter-finger contact lever 17 were
fabricated (see Figure 40). For the inter-finger contact
lever 17, angles to the shaft cylinder 1 (three levels: 30°,
60° and 90°) and lengths (two levels: 2 cm and 4 cm)
were set, and the distance from the ballpoint pen tip was
made adjustable. Each monitor in the test (experiment)
was supposed, after setting the position of the inter-finger
contact lever 17 for each model, to write five typical Jap-
anese characters five times on a B-size ruled notebook
page. During the writing, the electromyogram and writing
pressure of each person were measured. The criteria of
subjective evaluation were "writing ease" and "relative
freedom from exhaustion", and paired comparison was
done on a scale of five grades. The monitoring was done
by 15 persons (nine male and six female persons, all
right-handed). In the writing test, models were presented
at random to avoid the influence of the sequence of model
presentation.
The measured items were as follows.

1. Electromyogram: A polygraph PEG-1000 (a prod-
uct of Nihon Kohden Corporation) was used to derive
electromyograms of each person’s right hand short
thumb flexor and first dorsal interosseous muscle
and to record them in a frequency band of 5 to 100
Hz, and at a sampling rate of 250 Hz.
2. Writing pressure: Recorded with a writing pressure
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gauge (a product of Toyo Baldwin Limited).
3. Subjective evaluation: Paired comparison

[0034] The results of the test (experiment) are de-
scribed below.
First, electromyograms (hereinafter EMGs) during the
writing task were checked. The third and fourth EMGs of
the five rounds of writing five typical Japanese characters
with each sample were integrated, and compared by dis-
persion analysis. The results revealed significant differ-
ences between samples in the EMGs of short thumb flex-
or (p = 0.042) and first dorsal interosseous muscle (p =
0.016) (see Figure 41). Since no significant differences
in writing pressure were found between samples then, it
was confirmed that the inter-finger contact lever 17 did
not obstruct writing but allowed normal writing to be done.
Regarding the short thumb flexor, since many models
(H, J, K and L) were found imposing significantly less
load on muscles than the model (M) having no holding
aid, which corresponded to a conventional writing tool, a
fourth supporting part was found contributing to reducing
the load on muscles during writing. Especially models H
and J resulted in smaller quantities of muscular activity
for both the short thumb flexor and the first dorsal inter-
osseous muscle, they presumably present promising
conditions for a blade-shaped writing aid nighly effective
in reducing fatigue.
On the other hand, checking the average preference for
each sample according to subjective evaluation revealed
significant differences by both criteria, "writing ease" and
"relative freedom from exhaustion" (see Figure 42). In
subjective evaluation, a 90° angle (I and L) was claimed
to involve writing difficulty and to invite exhaustion. Clas-
sification on gender basis revealed that women found G
and H, and men H and K, as being "easier to write with
and less exhausting" (see Figure 43).
The male-female difference in subjective evaluation
seems attributable to a difference in hand size (finger
length). Women smaller in hand size and shorter in finger
length tended to find G and H, both with a shorter blade,
easier to write with and less exhausting, while men larger
in hand size and greater in finger length tended to prefer
K having a longer blade.
These findings revealed that the inter-finger contact lever
17 which was evaluated as being more effective in re-
ducing the load on muscles and highly appreciated in
paired comparison was model H (60 degree, 2 cm).
For this test (experiment), a writing tool (the shaft cylinder
1) equipped with the inter-finger contact lever 17 was
fabricated as a fourth supporting part, and objective eval-
uation was attempted. The results revealed the effect of
the inter-finger contact lever 17 to reduce the load on
muscles during writing tasks. In the subjective evaluation
as well, the angle and length of the blade which permits
achievement of both "easier to write" and "less exhaust-
ing" were revealed. The use of an inter-finger contact
lever 17 reflecting these findings can be applied not only
to writing tools but also to many other items including

tableware.
[0035] Next, a number of cases in which a mechanical
pencil is built in as a writing tool will be described.
A first such example is shown in Figure 44 through Figure
53. The basic external structure is the same as that
shown in Figure 1. The same constituent elements are
assigned respectively the same reference symbols. A
lead feeding mechanism 71 is accommodated within the
shaft cylinder 1. Its lead feeding mechanism will be de-
scribed. Ahead of a lead tank 72 capable of accommo-
dating a plurality of leads, a chuck body 74 which holds
and releases a lead is fitted via a coupling member 73;
a ring member 75 is pressed into and fixed in the inter-
mediate part of the coupling member 73, and longitudinal
ribs 76 are formed in four positions at equal intervals on
the outer circumference of the ring member 75. A chuck
ring 77 for opening and closing the chuck body 74 sur-
rounds the part ahead of the chuck body 74. Ahead of
the chuck body 74, there is arranged a slide member 89
having within it a lead-detent member 78 which is made
up of a rubber-like elastic body to prevent the lead from
retracting. On the other hand, behind the lead tank 72,
an eraser 80 is detachably fitted via an eraser receptacle
79. Reference numeral 81 designates a knocking mem-
ber which covers the eraser 80 and serves to feed out a
lead, and the knocking member 81 is detachably fitted
to the eraser receptacle 79.
[0036] An intermediate screw 82 is fitted ahead of the
lead feeding mechanism 71 and the lead feeding mech-
anism 71 is fixed to a front shaft 83 by the intermediate
screw 82. More specifically, the front shaft 83 comprises
an intermediate shaft 83a and a tip fitting 83b, and these
intermediate shaft 83a and tip fitting 83b are detachably
fixed by screwing. Holding of a flange 82a formed on the
intermediate screw 82 of the lead feeding mechanism 71
between the intermediate shaft 83a and the tip fitting 83b
causes the lead feeding mechanism 71 to be fixed to the
front shaft 83. While longitudinal ribs 84 are formed on
the outer circumferential face of the intermediate screw
82, longitudinal grooves 85 are formed in the inner cir-
cumferential face. The longitudinal ribs 84 of the inter-
mediate screw 82 can engage with longitudinal grooves
86 of the intermediate shaft 83a, while the longitudinal
ribs 76 of the ring member 75 can engage with the lon-
gitudinal grooves 85 of the intermediate screw 82. This
arrangement enables, when the grip 37 is rotated relative
to the shaft cylinder 1, the rotation to be transmitted to
the chuck body 74 securely holding a lead and the une-
venly worn lead to be thereby turned without fail.
Further, a metal-made tip member 87 is detachably fixed
by screwing ahead of the intermediate screw 82. A re-
pulsive member 88, such as a coil spring, is stretched
between the intermediate screw 82 and the lead tank 72,
and urges backward the lead tank 72 and the chuck body
74.
[0037] Whereas the metal-made slide member 89 hav-
ing within it the lead -detent member 78 which is made
up of a rubber-like elastic body to prevent the lead from
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retracting is arranged on the tip member 87, the lead-
detent member 78 also gives a frictional resistance
against the sliding between the tip member 87 and the
slide member 89. The frictional resistance of the slide
member 89 against the tip member 87 is set greater than
the frictional resistance of the lead against the lead-de-
tent member 78. Further, a reduced diameter part 87a is
formed on the front inside of the tip member 87, and an
enlarged diameter part 87b is formed on the rear inside
of the reduced diameter part 87a; while those reduced
diameter part 87a and enlarged diameter part 87b are
linked and integrally formed, they can as well be config-
ured of separate members and linked together. However,
in order to align the central axes of the two parts, it is
more desirable to integrate them. Incidentally, while the
outer circumferential part of the slide member 89 is in
sliding contact with the reduced diameter part 87a, an
outer circumferential flange part 78a of the lead-detent
member 78 is in sliding contact with the enlarged diam-
eter part 87b; as stated above, the lead-detent member
78 (the slide member 89) provides a frictional resistance
to the tip member 87. Though a frictional resistance is
provided by bringing the outer circumferential flange part
78a of the lead-detent member 78 into sliding contact
with the tip member 87, the frictional resistance may as
well be provided by placing an O ring 90 or the like inter-
vening between the tip member 87 and the slide member
89 (Figure 50).
[0038] Further, though both the tip member 87 and the
slide member 89 which swings within the tip member 87
are made of a metallic material in this case, they may as
well be made of a resin material or of different materials.
In this case, an O ring 91 made up of elastic rubber in-
tervenes in the screwed part between the intermediate
screw 82 and the tip member 87. While the O ring 91
prevents the intermediate screw 82 and the tip member
87 from loosening, the tip member 87 is made detachable
from the intermediate screw 82, and this configuration
enables them to be intentionally separated from each
other and the slide member 89 to be removed. Thud, this
arrangement makes repair work possible even in the rare
case of a lead getting broken within the tip member 87.
[0039]  Reference numeral 92 designates a transpar-
ent resin-made tip member pressed into the front inside
of the tip fitting 83b, and behind the tip member 92 slits
92a are formed in two opposing positions. They are slits
to facilitate insertion of the tip member 92 into the tip
fitting 83b; the tip member 92, in a state in which its rear
part is bent in the direction of the inner diameter, is in-
serted into the tip fitting 83b and, after it is inserted, a
pressing-in force stable and free from sagging for a long
period, can be achieved though the force somewhat
weakens. In the rear inside of the tip member 92, the tip
member 87 is positioned in a state of circumferential con-
tact. Thus, by keeping the tip member 87 in circumfer-
ential contact with the tip member 92, the central axes
of the tip member 92 and of the slide member 78 are
aligned. Further, since the tip member 87 is screwed and

fixed onto the lead feeding mechanism 71 via the inter-
mediate screw 82 as stated above, it is aligned with the
central axis of not only the lead feeding mechanism 71
but also those of the tip member 92 and others. The ac-
curate alignment of the central axes of these lead feeding
mechanism 71 (the intermediate screw 82) tip member
92 and slide member 78 enables the lead fed from the
chuck body 74 to be guided, without being bent, accu-
rately to the lead-detent member 88 and protrudes from
the tip of the slide member 78.
[0040]  The front inside of the tip member 92 consti-
tutes a reduced diameter part 92b, and the rear inside in
which the slits 92a are formed constitutes an enlarged
diameter part 92c. The external shape of the tip member
87 also has an outer diameter equal to those of the re-
duced diameter part 92b and enlarged diameter part 92c
of the tip member 92. Thus, two parts differing in diameter
are brought into circumferential contact. This not only
facilitates assembling of these members but also en-
hances the circumferential contact force after the assem-
bly.
The tip fitting 83b, which may be formed of a metallic
material, is made up of a resin material in this example,
and the surface of the resin is plated to have a plating
layer 40, but a paint coat may as well be formed by ap-
plying a paint. As stated above, the tip member 92 is
inserted into the tip fitting 83b, resulting in a similar action
to the foregoing case.
[0041] Next, a second example of rotation of the lead
feeding mechanism or the ballpoint pen ink reservoir, ar-
ranged in the shaft cylinder 1, relative to the shaft cylinder
1 will be described with reference to Figure 54 through
Figure 58. The first example was a case in which an O
ring disposed between the shaft cylinder 1 and the inter-
mediate shaft 12.
The shaft cylinder 1 comprises the shaft cylinder 1 ex-
ternally fitted with the cylindrical fitting 14 having the inter-
finger contact lever 17 and the front shaft 83 (the inter-
mediate shaft 83a) into which the grip 37 is fitted, and
the shaft cylinder 1 and front shaft 83 are linked to be
rotatable in the circumferential direction around the axis
of the shaft cylinder 1. Incidentally, a flat part 83 is formed
on the surface of the shaft cylinder 1, and a flat part
formed within the cylindrical fitting 14 is under pressure
contact with the flat part 83. This arrangement prevents
the cylindrical fitting 14 from turning relative to the shaft
cylinder 1. The inner face step 42 is formed within the
shaft cylinder 1, while at the rear end of the front shaft
83 (the intermediate shaft 83a) the rear end flange 40a
which engages with the inner face step 42 is formed. The
engagement of these rear end flange 40a and inner face
step 42 provides a rotational frictional resistance to the
relative rotation of the shaft cylinder 1 and the front shaft
83 by strengthening their engaging force. Thus, the shaft
cylinder 1 and the front shaft 83 do not turn relative to
each other unless some load is imposed.
[0042] Further in this example, a repulsive member 93,
such as a coil spring, is arranged between the shaft cyl-
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inder 1 and the front shaft 83 to urge each other in the
lengthwise direction. Thus, the repulsive member 93 urg-
es them in the mutually isolating directions, and this urg-
ing force also provides a rotational frictional resistance
to the relative rotation of the shaft cylinder 1 and the front
shaft 83. Incidentally, by varying the repulsive force of
the repulsive member 93, the rotational frictional resist-
ance between the shaft cylinder 1 and the front shaft 83
can be easily altered or set. In this example, the repulsive
member 93 is positioned within the shaft cylinder 1 for
an aesthetic reason. More specifically, a large-diameter
space part 94 is formed inside the front part of the shaft
cylinder 1, and the repulsive member 93 is arranged in
that large-diameter space part 94. The repulsive member
93 is stretched between an internal step part 94a, formed
by disposing the large-diameter space part 94, and an
intermediate flange part 95 of the intermediate shaft 83a.
However, with a view to visual attractiveness, the repul-
sive member 93 may as well be stretched in an exposed
state between the front end of the shaft cylinder 1 and
the intermediate flange part 95 of the front shaft 83.
[0043] Flat parts 93a are formed near the two ends of
the repulsive member 93. The formation of the flat parts
93a near the two ends is intended to minimize the catch-
ing at the contact parts between the angles of the ends
of the repulsive member 93 and the shaft cylinder 1 (the
front shaft 83). It should be noted that if any catching
occurs, the resultant friction may invite generation of
powder or even the diameter expansion of the repulsive
member (coil spring) 93, involving a risk of failure to
achieve relative rotation.
Further in this example, metal-made washers 96 are dis-
posed before and behind the repulsive member 93 (Fig-
ure 59). The presence of the washers 96 intervening be-
tween the repulsive member 93 and shafts serves to fur-
ther ensure prevention of the otherwise likely catching.
On the external faces of the washers 96, cylindrical parts
93a are formed though only scarcely. While the catching
between the ends of the repulsive member 93 and the
inside of the large-diameter space part 94 is made pre-
ventable, formation of the cylindrical parts within the
washers 96 can further prevent catching on the external
face of the front shaft 83.
Incidentally, a counter-sunk spring 97 may be used in
place of the repulsive member 93 made up of a coil spring
(Figure 60 and Figure 61). Folded parts 97a are formed
at equal intervals on that counter-sunk spring 97. The
counter-sunk spring 97, since it has no edge, is free from
catching, and therefore can contribute to reducing the
needed washers or the number of man-hours put into
assembling.
Reference numeral 41 designates a clip configured of a
separate member and fitted to the shaft cylinder 1, but
this member can as well be integrally molded. As in the
foregoing case, the clip 41 is arranged in a position re-
verse to the inter-finger contact lever 17. It is so posi-
tioned as not to obstruct writing.
[0044] Operation will now be described. When it is de-

sired to turn the shaft cylinder 1 (the cylindrical fitting 14)
relative to the front shaft 83, the user can hold the front
shaft 83 (the grip 37) by the left hand and hold by right
hand the shaft cylinder 1 to turn it in relative terms, but
it is also possible to turn it while keeping the writing state.
Thus, since the inter-finger contact lever 17 is held be-
tween the roots of the thumb and the index finger, the
rotation of the shaft cylinder 1 is obstructed. If a rotating
action is provided to the grip 37 by the thumb and the
index finger holding the grip 37 and by the middle finger,
the front shaft 83 will turn. This turning of the front shaft
83 causes the lead feeding mechanism (writing body) 71
fixed to the front shaft 83 also to turn.
[0045] A third example of the turning mechanism will
be described with reference to Figure 62 through Figure
66. A plurality of concave portions 98 formed on the cir-
cular edge, which is the front end of the shaft cylinder 1,
are formed at equal intervals. On the other hand, stubs
99 to engage with and disengage from the concave por-
tions 98 of the shaft cylinder 1 are formed on the upper
face of the intermediate flange part 95 of the front shaft
83 (the intermediate shaft 83a). The stubs 99 are formed
in four mutually orthogonal positions, but their positioning
is not limited to this. As in the foregoing example, the
front shaft 83 of the shaft cylinder 1 is urged by the re-
pulsive member 93 in the mutually isolating directions,
and this serves to keep the concave portions 98 and the
stubs 99 engaged only shallowly at normal times (see
Figure 63). Thus, the shaft cylinder 1 and the front shaft
83 are enabled to be turned relative to each other by a
relatively weak force. When writing is done, as a writing
pressure works on the inter-finger contact lever 17, the
shaft cylinder 1 advances against the elastic force of the
repulsive member 93, and this deepens the engagement
between the concave portions 98 and the stubs 99. Thus,
it becomes impossible that the shaft cylinder 1 and the
front shaft 83 are rotated relative to each other unless a
relatively strong force is applied. As a result, even if the
writing pressure is relatively high, they will not easily turn,
and stable writing can be achieved. When it is desired to
turn the front shaft 83, they can be readily turned by slight-
ly easing the writing pressure.
[0046] An elastically deformable guide cylinder may
as well be used in place of the tip member 92. Specific
examples of this configuration will be described with ref-
erence to Figure 67 and Figure 68. A holding member
100 formed of an elastic body is pressed into and fixed
in the inside of the front end of the front shaft 83 (the front
shaft part 83a). The holding member 100 is formed here
of a rubber material such as urethane rubber, ethylene
acryl rubber, epichlorohydrin rubber, acryl rubber, ethyl-
ene propylene rubber, chloroprene rubber, natural rub-
ber, isoprene rubber, polyethylene chlorinate, nitrile rub-
ber or silicone rubber, but it may as well be made of an
elastomer such as styrene elastomer, olefin elastomer,
esteric elastomer, urethane elastomer, elastomer gel or
polyethylene gel, of an elastic resin such as acryl resin,
fluorine resin, vinyl chloride or polyethylene resin.
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[0047] The front part of the holding member 100 is con-
ically shaped, tapering forward, and its conical part 101
protrudes from the front end of the front shaft 83. A cir-
cular groove 102 is formed in the outer circumference of
the intermediate part of the holding member 100, and a
circular protrusion 103 formed on the inner circumferen-
tial face of the front shaft part 83a is fitted into that circular
groove 102. Thus, the fitting of the circular protrusion 103
into the circular groove 102 causes the holding member
100 to be fixed to the front shaft 83 and prevents it from
coming off. Further on the inner face of the holding mem-
ber 100, a smaller diameter part 104 and a larger diam-
eter part 105 are formed in that order from front to back,
and those smaller diameter part 104 and a larger diam-
eter part 105 are formed by a conical part 106 in linkage.
The bore of the smaller diameter part 104 is slightly small-
er than the outer diameter of the tip 13 of the ballpoint
pen ink reservoir 2 to be used, while the bore of the larger
diameter part 105 is slightly smaller than the outer diam-
eter of the tip member 87 of the mechanical pencil unit.
Behind that larger diameter part 105, there is formed a
conical part 107 expanding backward to facilitate assem-
bly when a ballpoint pen or a mechanical pencil unit is to
be inserted. Incidentally, the smaller diameter part 104
is in a position exposed from the front shaft part 83a,
while the larger diameter part 105 is positioned inside
the front shaft part 83a.
[0048] Within the shaft cylinder 1, the lead feeding
mechanism 71 of a mechanical pencil is arranged as in
the foregoing example, but the mechanical pencil can as
well be made retractable into the shaft cylinder 1 by using
a davit cam system. The outer diameter part 108 of the
tip member 87 is in contact in a state of being somewhat
pressed into the larger diameter part 105 of the holding
member 100. As the larger diameter part 105 is posi-
tioned inside the front shaft part 83a, the outer circum-
ference of the larger diameter part 105 is prevented by
the inner face of the front shaft part 83a from being de-
formed. This prevents the mechanical pencil from coming
loose relative to the shaft cylinder 1 and, at the same
time, when a lead is fed out of the mechanical pencil and
used for writing, a sense of hard writing can be felt though
the elastic deformation of the holding member 100 results
in some deformation.
Although the larger diameter part 105 is kept in contact
with and held by the tip member 87 of the mechanical
pencil in this example, the vicinities of the front end of
the tip member 87 may as well be kept in contact with
and held by the smaller diameter part 104. If held by the
smaller diameter part 104, it results in the exposure of
the outer circumferential part of the smaller diameter part
104, and a relatively large elastic deformation can be
achieved, resulting in a sense of soft writing like what is
felt in writing with a brush.
The material of the holding member 100 is similar to that
in the foregoing case, but it is preferable to set the hard-
ness to between 50 and 80 degrees in Shore A count,
and a range of 5 to 80 degrees would give a substantially

similar effect. However, at 50 degrees or less, some user
may find the quantity of deformation in the writing part
extremely great when he or she writes, and feel more or
less awkward.
While the foregoing description assumed a true circular
shape for the smaller diameter part 104 and the larger
diameter part 105, where they are not circular, they
should be understood as being a small size part and a
large size part, shaped small and large respectively.
[0049] Figure 69 shows a case in which a ballpoint pen
ink reservoir 2 containing water-soluble ink or oil-soluble
ink is arranged in the shaft cylinder 1. The ballpoint pen
ink reservoir 2 comprises an ink tank 109 and a ballpoint
pen tip 13 pressed into and fixed to a part ahead of the
ink tank 109. At the tip of that ballpoint pen tip 13, a ball
110 to serve as the writing point is fitted rotatably.
The ballpoint pen ink reservoir 2 is urged by a repulsive
member 111, such as a coil spring, toward the back,
namely in the direction of being accommodated into the
shaft cylinder 1. Reference symbol 112 designates a pas-
sive member which regulates the forward movement of
the repulsive member 111, and is pressed into and fixed
to the inside of the shaft cylinder 1 behind the holding
member 100. Reference symbol 113 designates a pro-
trusion formed in the intermediate part of the ballpoint
pen ink reservoir 2, where one end of the repulsive mem-
ber 111 is formed.
Behind this shaft cylinder 1, a davit cam or some other
retracting mechanism (not shown) for moving forward
and backward the ballpoint pen ink reservoir 2 is arranged
to make it possible to maintain the protruding state of the
ballpoint pen ink reservoir 2.
In this example, the ballpoint pen tip 13 of the ballpoint
pen ink reservoir 2 is kept in contact with and held by the
smaller diameter part 104 of the holding member 100 in
a somewhat pressed-in state. The smaller diameter part
104 is exposed from the front shaft part 83a and, as the
deformation of its surface is not restricted, can be de-
formed with relative freedom. As a result, when writing
is to be done with the ballpoint pen ink reservoir 2, the
ballpoint pen tip 13 can flexibly move in the circular di-
rection though remaining held by the holding member
100, giving the user a sense of flexible writing like what
is felt in writing with a brush.
[0050] Further, as this example is a retractable ball-
point pen, when it is retracted or extruded, the conical
part 106 or 107 of the holding member 100 serves as a
guide to ensure smooth retracting/extruding actions.
Although the foregoing description referred to a case in
which the holding member 100 is exposed from the tip
of the front shaft part 83a, the exposed holding member
100 would serve as a damping member should the writing
tool happen to be dropped from the desk or elsewhere.
Thus, the elastic deformation of the holding member 100
damps the impact to which the writing tool itself would
be subject. Especially for a retractable writing tool, the
holding member 100 would directly clash against the floor
or the like, resulting in a tremendous damping effect.
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Industrial Applicability

[0051] The shaft cylinder of a writing tool provided with
a holding aid according to the invention is characterized
in that it has an inter-finger contact lever formed in the
intermediate part of the shaft cylinder in the lengthwise
direction, a grip disposed ahead of the inter-finger contact
lever, and the inter-finger contact lever to be accommo-
dable into the shaft cylinder; this configuration permits
stable support of the writing tool without being affected
by the way in which the user grips it or by his or her
gripping force, making it possible to achieve a sufficient
writing load with a relatively small gripping force and su-
periority in portability and handling ease.

Claims

1. A shaft cylinder of a writing tool, wherein an inter-
finger contact lever is formed in the intermediate part
of the shaft cylinder in the lengthwise direction and
a grip is disposed ahead of the inter-finger contact
lever, the shaft cylinder having an aid formed by ar-
ranging said inter-finger contact lever to be accom-
modable into the shaft cylinder.

2. The shaft cylinder of a writing tool according to Claim
1, having an aid configured by arranging said inter-
finger contact lever movably and immovably relative
to the lengthwise direction of the shaft cylinder.

3. The shaft cylinder of a writing tool according to Claim
1 or Claim 2, having an aid configured by arranging
said inter-finger contact lever to be rotatable around
a perpendicular orthogonal to the axis of the shaft
cylinder in the lengthwise direction.

4. The shaft cylinder of a writing tool according to Claim
3, having an aid configured by arranging said inter-
finger contact lever to be fixed at any desired angle
to the axis of the shaft cylinder in the lengthwise di-
rection.

5. The shaft cylinder of a writing tool according to Claim
3 or Claim 4, having an aid in which the angle of said
inter-finger contact lever to the axis of the shaft cyl-
inder in the lengthwise direction is between 30 de-
grees and 90 degrees.

6. The shaft cylinder of a writing tool according to Claim
1, having an aid in which said inter-finger contact
lever and the shaft cylinder are arranged to be rotat-
able relative to the axis in the lengthwise direction.

7. The shaft cylinder of a writing tool according to Claim
6, wherein a rotational resistance is provided to the
relative rotation of said inter-finger contact lever and
the shaft cylinder.

8. The shaft cylinder of a writing tool according to Claim
7, characterized in that said rotational resistance
is varied according to the writing pressure.

9. The shaft cylinder of a writing tool according to Claim
1, having an aid in which at least one of said grip and
said inter-finger contact lever is provided with an anti-
slide property.

10. A shaft cylinder of a writing tool, wherein an inter-
finger contact lever is formed in the intermediate part
of the shaft cylinder in the lengthwise direction, a grip
is disposed ahead of the inter-finger contact lever,
and said inter-finger contact lever is arranged to be
accommodable into the shaft cylinder, the accom-
modation being accomplished by disposing the inter-
finger contact lever to be rotatable around a perpen-
dicular orthogonal to the axis of the shaft cylinder in
the lengthwise direction and the shaft cylinder of a
writing tool having an aid formed by arranging the
inter-finger contact lever to be movable and fixable
relative to the lengthwise direction of the shaft cylin-
der.
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