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Description

BACKGROUND OF THE INVENTION

Field of the Invention:

[0001] The present invention relates to a double-
chuck mechanical pencil provided with a front chuck for
gripping a lead, and a back chuck provided with a chuck
ring loosely put thereon to project a lead by a fixed length
and, more particularly, to a double-chuck mechanical
pencil provided with an eraser support structure in its
back portion.

Prior Art:

[0002] There have been proposed various double-
chuck mechanical pencils incorporating improvements
to reduce waste leads. In the double-chuck mechanical
pencil of this kind, if either the front or the back chuck is
turned by some cause while a lead is gripped by both
the front and the back chuck, the lead is twisted and bro-
ken. Fragments of the broken lead remaining in a space
between the front and the back chuck obstruct a lead
projecting operation, and a front portion and a back por-
tion of the broken lead are dislocated relative to each
other in projecting the broken lead to make the projec-
tion of the broken lead impossible.
[0003] If the user turns a push cap or an eraser holder
connected through a lead tank to the back chuck inad-
vertently or the back chuck is turned together with the
lead tank when an eraser is used, a lead gripped by both
the front and the back chuck is twisted and broken.
[0004] EP0715968 discloses a double chuck me-
chanical pencil which includes features according to the
pre-characterising portion of the independent claims of
this application.

SUMMARY OF THE INVENTION

[0005] Accordingly, it is an object of the present inven-
tion to provide a double-chuck mechanical pencil with
an eraser, having a barrel, a lead tank, an adapter com-
bined with the barrel and the lead tank so that chucks
are able to slide axially and unable to rotate, and re-
straining means provided on the adapter and a rubber
eraser support member to prevent the torsional break-
age of a lead.
[0006] A mechanical pencil of this kind has complicat-
ed internal mechanisms and a sufficient space for con-
taining an eraser cannot be secured in a back portion of
the barrel of the mechanical pencil. Such a problem is
more serious in a double-chuck mechanical pencil pro-
vided with a lead holding chuck and a lead advancing
chuck to reduce waste leads.
[0007] Pencil marks drawn on a paper sheet with the
mechanical pencil can be rubbed out with an eraser, be-
cause scraps of rubber are produced when the surface

of the paper sheet is rubbed with the eraser, and the
scraps of rubber adsorb and envelop carbon particles
forming the pencil marks. Therefore, the eraser is abrad-
ed and worn out rapidly. The present invention has been
made taking into consideration the complicated struc-
ture of double-chuck mechanical pencils and the char-
acteristics of the eraser and it is an object of the present
invention to enable an eraser projecting mechanism to
be easily removed regardless of the change in shape of
the eraser and to enable the eraser to be projected by
an appropriate length when the same is abraded.
[0008] Another object of the present invention is to
eliminate structural disadvantages of an eraser, to ena-
ble the use of either of a plastic eraser and a rubber
eraser without trouble, to overcome difficulty in directly
removing a worn or deteriorated eraser when replenish-
ing the mechanical pencil with leads, and to provide an
eraser support structure capable of being easily re-
moved without making finger tips dirty with a dirty eraser.
[0009] A third object of the present invention is to en-
able an eraser to be put relatively easily on a back por-
tion of a mechanical pencil regardless of the size and
the shape thereof and manufacturing errors therein, to
enable the mechanical pencil to be replenished easily
and accurately with leads, to avoid torsionally breaking
a lead chucked in a front lead chuck and a back lead
chuck by the turning of the back lead chuck together with
a lead tank turned by the eraser when the eraser is used.
[0010] A fourth object of the present invention is to
prevent a lead from being held in a space between a
barrel and a lead tank of a diameter different from that
of the barrel, and the lead tank from rattling when an
eraser is used by providing an adapter serving as a
spacer between the barrel and the lead tank.
[0011] In accordance with the present invention, there
is provided a double-chuck mechanical pencil compris-
ing:

a barrel;
a head cap screwed into the forward end of the bar-
rel;
a lead tank inserted axially slidably in the barrel;
a back lead chuck fixedly forced into a front end por-
tion of the lead tank;
a chuck ring loosely put on the front end portion of
the back lead chuck;
an elastic tube disposed in contact with the back
end of the chuck ring, said elastic tube being axially
moveable;
a back spring positioned inside the elastic tube and
extending between a front end of the elastic tube
and the front end of the lead tank so as to bias the
lead tank backward;
a connector directly connected in fixed relation with
the elastic tube, said connector being provided in
its inner circumference with stopping portions with
which the chuck ring comes into contact;
a front lead chuck fixedly forced into a front end por-
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tion of the connector;
a front spring positioned inside the head cap and
contacting the connector so as to bias the connector
backward, the resilience of the front spring being
weaker than that of the back spring, and

characterised by further comprising:
an adapter fixed to the back portion of the lead tank,
restrained from rotation relative to the barrel and be-
ing axially movable within said barrel; and
a rotary eraser projecting mechanism provided with
a support member restrained from rotation relative
to the adapter, and detachably connected to a back
portion of the adapter.

[0012] In an alternative embodiment of the present in-
vention, the rotary eraser projecting mechanism is re-
placed with an eraser support structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a longitudinal sectional view of a double-
chuck mechanical pencil in a first embodiment ac-
cording to the present invention;
Fig. 2 is a longitudinal sectional view of a back por-
tion of the double-chuck mechanical pencil of Fig.
1 in a state where a rotary eraser projecting mech-
anism is taken out;
Fig. 3 is a longitudinal sectional view of a barrel in-
cluded in the double-chuck mechanical pencil of
Fig. 1;
Fig. 4 is a front view of an adapter included in the
double-chuck mechanical pencil of Fig. 1, in which
longitudinal ribs formed on the inner circumference
of a barrel are indicated by dotted lines;
Fig. 5 is a sectional view taken on line A-A in Fig. 1;
Fig. 6 is a perspective view of an essential portion
of an eraser projecting mechanism included in the
double-chuck mechanical pencil of Fig. 1;
Fig. 7 is an exploded perspective view similar to Fig.
6;
Fig. 8 is a longitudinal sectional view of a double-
chuck mechanical pencil in a second embodiment
according to the present invention;
Fig. 9 is a fragmentary longitudinal sectional view
of a double-chuck mechanical pencil, showing an
eraser jacket in a modification of an eraser jacket
included in the double-chuck mechanical pencil of
Fig. 8;
Fig. 10 is a fragmentary longitudinal sectional view
of a double-chuck mechanical pencil in a modifica-
tion of the double-chuck mechanical pencil of Fig. 8;
Fig. 11 is a fragmentary longitudinal sectional view
of a double-chuck mechanical pencil in a modifica-
tion of the double-chuck mechanical pencil of Fig.
8, showing an eraser support structure;
Fig. 12 is a longitudinal sectional view of a double-

chuck mechanical pencil in a third embodiment ac-
cording to the present invention;
Fig. 13 is a cross-sectional view taken on line B-B
in Fig. 12;
Fig. 14 is a longitudinal sectional view of a double-
chuck mechanical pencil in a modification of the
double-chuck mechanical pencil of Fig. 12;
Fig. 15 is a longitudinal sectional view of a double-
chuck mechanical pencil in another modification of
the double-chuck mechanical pencil of Fig. 12;
Fig. 16 is a cross-sectional view taken on line C-C
in Fig. 15; and
Fig. 17 is a longitudinal sectional view of a double-
chuck mechanical pencil in a modification of the
double-chuck mechanical pencil of Fig. 15;

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0014] Preferred embodiments of the present inven-
tion will be described hereinafter with reference to the
accompanying drawings.

First Embodiment

[0015] Referring to Figs. 1 to 7 showing a double-
chuck mechanical pencil in a first embodiment accord-
ing to the present invention and parts included therein,
a head cap 2 is screwed into the forward end of a barrel
1, a lead tank 4 is inserted axially slidably in the barrel
1, and an adapter 3 is fixed to a back end of the lead
tank 4 to restrain the lead tank 4 from turning relative to
the barrel 1. A back lead chuck 5 for advancing a lead
is fixedly forced into a front end portion of the lead tank
4, and a chuck ring 6 is loosely put on the front end por-
tion of the back lead chuck 5.
[0016] An elastic tube 7 is disposed in contact with the
back end of the chuck ring 6, and a back spring 8, i.e.,
an elastic member, is extended between the elastic tube
7 and the front end of the lead tank 4. The elastic tube
7 is provided with an inner flange 7a at its front end, and
the front end of the back spring 8 is seated on the inner
flange 7a. The back spring 8 biases the lead tank 4 back-
ward relative to the barrel 1.
[0017] A connector 9 is put on the elastic tube 7 by a
stopping structure so as to sheathe the elastic tube 7
therein. A front spring 10 is extended between a reduced
front end portion of the connector 9 and the inner surface
of the head cap 2 to bias the connector 9 backward. A
front lead chuck 11 for holding the lead is fixedly forced
in a front end of the reduced portion of the connector 9.
Incidentally, the elasticity of the front spring 10 is preset
so as to be weaker than that of the back spring 8.
[0018] The front lead chuck 11, when advanced rela-
tive to the head cap 2, holds the lead by a holding force
adequate to prevent the lead from falling off the front
lead chuck 11 and to permit the lead to move if an axial
force is applied to the lead. The front lead chuck 11 is
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provided with a circumferential stopping shoulder 11a in
a portion thereof projecting from the tip of the head cap
2.
[0019] The front lead chuck 11, when retracted rela-
tive to the head cap 2, is capable of exerting a holding
force on the lead to hold the lead immovably against a
pressure that acts on the lead during writing. In Fig. 1,
indicated at 12 is a unit rotary eraser projecting mecha-
nism disposed behind the lead tank 4.
[0020] As mentioned above, the adapter 3 is fixed to
the back portion of the lead tank 4. As best shown in
Fig. 4, the adapter 3 is provided on its outer circumfer-
ence with four longitudinal ribs 3a arranged at equal an-
gular intervals. Each of the longitudinal ribs 3a has a
tapered front end 3aa, which serves as a guide when
the adapter 3 is inserted in the barrel 1 so that the lon-
gitudinal ribs 3a engage with longitudinal ribs 1a formed
on the inner circumference of the barrel 1. Therefore,
the adapter 3 need not be positioned at a specific angu-
lar position relative to the barrel 1 when assembling the
barrel 1 and the adapter 3.
[0021] The adapter 3 is provided in the middle portion
of the inner circumference thereof with a circular ridge
3b for positioning a support member 13 of the rotary
eraser projecting mechanism 12. Longitudinal ribs 3c for
restraining the adapter 3 from turning is extended be-
hind the circular ridge 3b. Each of the longitudinal ribs
3c has a tapered back end 3cc which serves, similarly
to the tapered front end 3aa, as a guide when engaging
the longitudinal ribs 3c with longitudinal ribs 13b formed
on the support member 13.
[0022] The inner edge of the front end of the adapter
3 is chamfered in a bevel surface 3d to facilitate the in-
sertion of the back end of the lead tank 4 into the front
end of the adapter 3 during assembly of the mechanical
pencil. Also, the inner edge of the back end of the adapt-
er 3 is chamfered in a bevel surface 3d' to facilitate the
replenishment of the lead tank 4 with leads and the in-
sertion of the support member 13 of the rotary eraser
projecting mechanism 12 into the back end of the adapt-
er 3. The circular rib 3b formed in the middle portion of
the inner circumference of the adapter 3 has a bevel
back surface 3e expanded toward the back so that leads
can be smoothly supplied into the lead tank 4.
[0023] As shown in Figs. 3 and 5, the barrel 1 is pro-
vided on its inner circumference with four longitudinal
ribs 1a arranged at equal angular intervals to restrain
the adapter 3 from turning relative to the barrel 1. The
longitudinal ribs 1a of the barrel 1 and the longitudinal
ribs 3a of the adapter 3 are engaged as shown in Figs.
4 and 5. The position and the length of the longitudinal
ribs 1a of the barrel 1 are determined properly taking
into consideration the stroke of the lead tank 4 which is
pushed to project the lead.
[0024] The support member 13 included in the eraser
projecting mechanism 12 includes a substantially tubu-
lar portion 13' and a leg portion 13a provided on its outer
circumference with the longitudinal ribs 13b (Figs. 6 and

7). The longitudinal ribs 13b are engaged with the lon-
gitudinal ribs 3c (Fig. 2) extended backward from the
circular rib 3b. The outer edge of the front end of the leg
portion 13a of the support member 13 is chamfered to
form a bevel surface 13c mating with the bevel back sur-
face 3e of the circular rib 3b. The support member 13,
the circular rib 3b of the adapter 3 and the lead tank 4
are formed so that their inside diameters are substan-
tially the same to facilitate the movement of leads
through the support member 13 and the lead tank 4.
[0025] The eraser projecting mechanism 12 will be
described with reference to Figs. 6 and 7 showing an
essential portion thereof. A helical groove 14b, i.e., a
helical means, is formed in the inner circumference of a
guide tube 14 (Fig. 1) rotatably mounted on the tubular
portion 13' of the support member 13. The four longitu-
dinal ribs 13b are arranged on the leg portion 13a of the
support member 13 at equal angular intervals. Each of
the longitudinal ribs 13b has a tapered front end 13bb.
A pair of longitudinal slots 13d are formed behind the
longitudinal ribs 13b in the support member 13. An eras-
er holding member 15 is movably inserted in the tubular
portion 13' of the support member 13. The holding mem-
ber 15 is provided with projections 15a. The projections
15a of the eraser holding member 15 are projected out-
ward through the slots 13d and engaged with the helical
groove 14b of the guide tube 14.
[0026] Projections 13e are formed by raising portions
of the support member 13. The projections 13e are en-
gaged with an inwardly facing flange 14a formed on the
guide tube 14. A restraining means for restraining the
leg portion 13a of the support member 13 from turning
and allowing the same to move axially comprises the
four longitudinal ribs 3c (Fig. 2) formed at equal angular
intervals on the inner circumference of the adapter 3,
and the longitudinal ribs 13b formed on the outer circum-
ference of the leg portion 13a of the support member 13
and in engagement with the longitudinal ribs 3c of the
adapter 3.
[0027] The operation of the double-chuck mechanical
pencil in the first embodiment will be described herein-
after. The back end of the eraser projecting mechanism
12 is pushed by a user's finger. First the front spring 10
is compressed since the front spring 10 is weaker in
elasticity than the back spring 8 as discussed above, so
that the front lead chuck 11 is advanced and opens in a
state for receiving a lead through its back end.
[0028] Subsequently, the tapered shoulder 9a of the
connector 9 comes into contact with a step 2a formed
in the inner surface of the head cap 2, and then the back
spring 8 is compressed to advance the back lead chuck
5 together with the lead tank 4. During the advancement
of the back lead chuck 5, the chuck ring 6 comes into
contact with a step 9b formed on the inner circumfer-
ence of the connector 9, so that the back lead chuck 5
is opened to allow a lead to be advanced. Then, the
eraser projecting mechanism 12 is released from the us-
er's finger. At this time, the back lead chuck 5 is returned
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to its initial position. Then, the eraser projecting mech-
anism 12 is pushed again to advance the back lead
chuck 5. The back lead chuck 5 holding the lead advanc-
es in the connector 9 to advance the lead through the
front lead chuck 11.
[0029] The lead is advanced further through the front
lead chuck 11 and is projected from the front lead chuck
11. When a portion of the lead projecting from the front
lead chuck 11 is abraded, the eraser projecting mecha-
nism 12 is pushed to feed the lead so that the lead is
advanced by an appropriate distance. When the lead is
abraded to a minimum limit length, the foregoing eraser
projecting mechanism pushing operation is repeated to
feed a new lead to push the abraded lead out through
the front lead chuck 11 by the new lead.
[0030] If an excessively long portion of the lead is pro-
jected from the front lead chuck 11, the lead can be
pushed back into the double-chuck mechanical pencil
by pushing the eraser projecting mechanism 12 to open
the lead chucks 5 and 11 slightly and pressing the lead
at its point so that the lead is projected from the front
lead chuck 11 by an appropriate length to avoid the
breakage of the lead.
[0031] If an error is made in writing using the mechan-
ical pencil of the present invention, the barrel 1 is held
fast and the guide tube 14 is turned relative to the barrel
1 to project an eraser from the eraser projecting mech-
anism 12. Since the support member 13 of the eraser
projecting mechanism 12 is restrained from turning rel-
ative to the adapter 3 by the engagement of the longi-
tudinal ribs 13b and 3c, the eraser holding member 15
is driven by the helical groove 14b of the guide tube 14
so as to move backward along the slots 13c of the sup-
port member 13 when the guide tube 14 is turned, so
that a portion of the eraser is projected from the back
end of the guide tube 14.
[0032] A considerably large torque acts on the eraser
when the eraser is used to rub the surface of a paper
sheet. Since the support member 13 is restrained from
turning relative to the adapter 3 by the engagement of
the longitudinal ribs 13b and 3c, and the adapter 3 is
restrained from turning relative to the barrel 1 by the en-
gagement of the longitudinal ribs 3c and 1a, the torque
acting on the eraser is not transmitted to the back lead
chuck 5 connected to the lead tank 4, and the back lead
chuck 5 is not turned relative to the front lead chuck 11,
so that the lead gripped by the back lead chuck 5 and
the front lead chuck 11 will not be torsionally broken.
The adapter 3 serves also as a spacer for avoiding dif-
ficulty in erasing pencil marks with the eraser due to the
unsteady movement of the support member 13 and lead
tank 4. The guide tube 14 is turned in the reverse direc-
tion to retract the eraser into the support member 13.
[0033] An operation for replenishing the lead tank 4
with new leads will be described hereinafter. The leg
portion 13a of the support member 13 is pulled out of
the adapter 3 fixed to the back portion of the lead tank
4 by pulling the guide tube 14. Since the eraser project-

ing mechanism 12 is formed in a unit, and the leg portion
13a of the support member 13 is simply inserted in the
adapter 3 so that the longitudinal ribs are engaged, the
eraser projecting mechanism 12 can be easily removed
simply by pulling the guide tube 14. Since the bevel sur-
faces 3d and 3e are formed at the opposite ends of the
adapter 3, new leads can be smoothly supplied through
the open back end of the barrel 1 through the adapter 3
into the lead tank 4.

Second Embodiment

[0034] Fig. 8 is a longitudinal sectional view of a dou-
ble-chuck mechanical pencil in a second embodiment
according to the present invention. Mechanisms includ-
ing a front lead chuck and a back lead chuck and formed
in a front portion of the double-chuck mechanical pencil
are the same as the corresponding mechanisms of the
double-chuck mechanical pencil in the first embodiment
and hence the description thereof will be omitted. The
double-chuck mechanical pencil in the second embod-
iment is provided with an eraser support structure 16
instead of the rotary eraser projecting mechanism 12 of
the first embodiment.
[0035] The eraser support structure 16 will be de-
scribed hereinafter. The eraser support structure 16
comprises a tubular support member 17 having a leg
portion 17a provided on its outer circumference with lon-
gitudinal ribs similar to the longitudinal ribs 13b of the
support member 13 employed in the first embodiment,
and a bottomed,eraser jacket 18 fitted in a bore formed
in a back portion of the support member 17. An eraser
jacketed by the eraser jacket 18 is covered with a push
cap 19 detachably inserted in an annular space between
a barrel 1 and the support member 17.
[0036] The double-chuck mechanical pencil in the
second embodiment, similarly to that in the first embod-
iment, advances and projects a lead when the push cap
19 is pushed. When using the eraser, the push cap 19
is removed. When a back portion of the eraser projecting
from the eraser jacket 18 is abraded, the eraser jacket
18 jacketing the eraser is removed from the support
member 17, the eraser jacket 18 provided with a slit 18a
is expanded elastically to expand the slit 18a so that the
eraser is able to move relative to the eraser jacket 18,
a proper length of the eraser is pulled out from the eraser
jacket 18, and then the eraser jacket 18 is allowed to
return to its natural shape to hold the eraser.
[0037] Then, the eraser jacket 18 jacketing the eraser
is attached to the support member 17 of the eraser sup-
port structure 16. The lead tank 4 can be replenished
with spare leads without touching the eraser and without
removing the eraser from the eraser support structure
16 by removing the push cap 19 and pulling out the eras-
er support structure 16.
[0038] Fig. 9 is a fragmentary longitudinal sectional
view of an eraser jacket 18' in a modification of the eras-
er jacket 18 shown in Fig. 8. The eraser jacket 18' is
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bottomless and has a C-shaped cross section. An eras-
er support structure 16 shown in Fig. 9 employing the
jacket 18' needs a less number of parts than the rotary
eraser projecting mechanism shown in Fig. 1, is able to
employ an eraser of a diameter greater than that of the
eraser employed in the rotary eraser projecting mecha-
nism shown in Fig. 1, and is able to employ an eraser
longer than that employed in the eraser support struc-
ture 16 employing the eraser jacket 18. Since the eraser
jacket 18' is bottomless, the eraser jacket 18' is held at
the back end of a support member 17 with an eraser
jacketed by the eraser jacket 18' inserted into the depth
of the support member 17. When a back portion of the
eraser projecting from the eraser jacket 18' is abraded,
the eraser jacket 18' jacketing the eraser is removed
from the support member 17, the eraser jacket 18' pro-
vided with a slit 18a' is expanded elastically to expand
the slit 18a' so that the eraser is able to move relative
to the eraser jacket 18', a proper length of the eraser is
pulled out from the eraser jacket 18', the eraser jacket
18' is allowed to return to its natural shape to hold the
eraser, and then the eraser jacket 18' is put on the sup-
port member 17.
[0039] Fig. 10 shows a barrel 1 in a modification of the
barrel 1 shown in Fig. 8. The barrel 1 shown in Fig. 10
is provided with a pair of recesses 1b in its back end to
facilitate the removal of the eraser support structure 16.
The support member 17 can be further firmly held be-
tween fingers when removing the eraser support struc-
ture 16 from the barrel 1 to replenish the lead tank 4 with
spare leads.
[0040] A push cap 19 is detachably fitted in a rear end
portion of the support member 17. The fit between the
push cap 19 and the support member 17 must be looser
than that between the adapter 3 and the support mem-
ber 17. More specifically, it is desirable that a force nec-
essary for pulling off the push cap 19 from the support
member 17 is in the range of 100 g to 400 g, and a force
necessary for pulling the support structure from the
adapter 3 is in the range of 800 g to 1000 g. If a force
necessary for separating the adapter 3 from the lead
tank 4 is 2000 g or above, the reverse fit between the
push cap 19 or the support member 17, and will never
occur.
[0041] Fig. 11 is a fragmentary longitudinal sectional
view of an eraser support structure 16 in a modification
of the eraser support structure 16 shown in Fig. 8. Re-
ferring to Fig. 11, a push cap 19 is detachably put on a
back portion of a support member 17 included in the
eraser support structure 16 in a manner different from
that in which the push cap 19 of the foregoing embodi-
ment is put on the support member 17. In this modifica-
tion, the push cap is put on the back portion of the sup-
port member 17 with its lower end seated on a flange
17b formed in a portion of the support member 17 pro-
jecting from the back end of a barrel 1. The barrels 1
shown in Figs. 8, 9 and 11 may be provided in their back
ends with recesses similar to the recesses 1b shown in

Fig. 10.
[0042] When replenishing the lead tank 4 with spare
leads, the eraser support structure 16 can be easily re-
moved from the barrel 1 by holding the support member
17 with fingers in the portion of thereof projecting from
the barrel 1 without removing the push cap 19 from the
support member 17. The flange 17a facilitate seizing
hold of the support member 17 with fingers and pulling
out the support member 17 from the barrel 1.
[0043] Although the foregoing embodiments employ
the four longitudinal ribs formed on the outer circumfer-
ence and four longitudinal ribs formed on the inner cir-
cumference to restrain the support members 13 and 17
from turning relative to the adapter 3, and to restrain the
adapter 3 from turning relative to the barrel 1, any suit-
able number of longitudinal ribs may be used and any
suitable restraining means for such a purpose other than
the restraining means employing the longitudinal ribs
may be employed. For example, a support member, an
adapter and a barrel respectively having polygonal
cross sections may be used in combination.

Third Embodiment

[0044] Fig. 12 is a longitudinal sectional view of a dou-
ble-chuck mechanical pencil in a third embodiment ac-
cording to the present invention. Mechanisms including
a front lead chuck and a back lead chuck and formed in
a front portion of the double-chuck mechanical pencil of
Fig. 12 are the same as the corresponding mechanisms
of the double-chuck mechanical pencil in the first em-
bodiment shown in Fig. 1 and hence the description
thereof will be omitted. In the double-chuck mechanical
pencil in the third embodiment, an adapter 3 has an ex-
panded front portion 3x, a back end portion of a lead
tank 4 is forced into the expanded front end portion 3x
of the adapter 3, and an eraser holding member 20 is
fixedly pressed in a back end portion of the adapter 3.
The inner edge of the front end of the adapter 3 is bev-
eled in a taper surface 3xx to facilitate the insertion of
the lead tank 4 in the expanded front end portion 3x of
the adapter 3.
[0045] An internal thread 1x is formed in a back end
portion Of the barrel 1, an externally threaded portion
21x of an end cap 21 is screwed in the back end portion
of the barrel 1, and ring 23a of a clip 23 is held between
the back end of the barrel 1 and the end cap 21. An eras-
er jacket 18 jacketing an eraser is detachably attached
to the eraser holding member 20. A push cap 19 is de-
tachably put on the eraser holding member 20 so as to
cover the eraser jacketed by the eraser jacket 18.
[0046] As shown in Fig. 13, three longitudinal ribs 3y
are formed in the outer circumference of the expanded
portion 3x of the adapter 3, and six longitudinal grooves
1yy are formed in a thick portion 1 y of the barrel 1 cor-
responding to the expanded portion 3x of the adapter 3.
The longitudinal ribs 3y are fitted in the longitudinal
grooves 1yy to restrain the adapter 3 from turning rela-
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tive to the barrel 1. Preferably, the diameter of a cylin-
drical surface including the bottoms of the longitudinal
grooves 1yy is equal to that of the inner circumference
indicated by dotted lines in Fig. 13 of a portion of the
barrel 1 contiguous with the thick portion 1y so that any
step may not be formed between the thick portion 1y
and the portion contiguous with the thick portion 1y.
Thus, the thick portion 1y has an inside diameter smaller
than that of the portion contiguous with the thick portion
1y by a value necessary for forming the longitudinal
grooves 1yy to achieve a function to allow the axial slid-
ing movement of the expanded portion 3x of the adapter
3 in the barrel 1 and to restrain the turning of the adapter
3 relative to the barrel 1.
[0047] Thus, the adapter 3 is able to move axially in
the barrel 1, but is unable to turn relative to the barrel 1.
Consequently, the adapter 3 does not turn relative to the
barrel 1 even if a torque acts on the eraser holding mem-
ber 20, and the lead gripped by the back lead chuck 5
and the front lead chuck 11 (Fig. 1) is never torsionally
broken.
[0048] Since the barrel 1 is provided with the six lon-
gitudinal grooves 1yy for the three longitudinal ribs 3y
of the adapter 3, the adapter 3 can be relatively easily
inserted in the barrel 1 when assembling the double-
chuck mechanical pencil shown in Fig. 12. The six lon-
gitudinal grooves 1yy are effective in preventing the for-
mation of sink marks when molding the barrel 1. In Fig.
12, indicated at 1z is a circular rib formed on the inner
circumference of the barrel 1 to prevent the rattling of
the adapter 3 in the barrel 1. The lead tank 4 can be
easily replenished with spare leads simply by removing
the push cap 19 and the eraser jacket 18 jacketing the
eraser.
[0049] Fig. 14 shows a double-chuck mechanical
pencil in a modification of the double-chuck mechanical
pencil shown in Fig. 12. As shown in Fig. 14, the double-
chuck mechanical pencil is provided with a push cap 19
different from that of the double-chuck mechanical pen-
cil shown in Fig. 12. Referring to Fig. 14, two circular
ridges 19a are formed on the outer circumference of the
push cap 19 at a position corresponding to the inner cir-
cumference of the end cap 21, and an elastic O ring 22
is put in a circular groove between the two circular ridges
19a. The O ring 22 and the circular ridges 19a enable
the push cap 19 to move smoothly without rattling.
[0050] Fig. 15 shows a double-chuck mechanical
pencil in another modification of the double-chuck me-
chanical pencil of Fig. 12. An end cap 21 shown in Fig.
15 is formed by molding a synthetic resin or by die cast-
ing. The end cap 21 is provided with eight longitudinal
grooves 21a in its inner circumference as shown in Fig.
16 to avoid the formation of sink marks.
[0051] Fig. 17 shows a double-chuck mechanical
pencil in a modification of the double-chuck mechanical
pencil of Fig. 15. The double-chuck mechanical pencil
shown in Fig. 17 is provided with an arrangement to
avoid a difficulty in smoothly sliding the adapter 3 rela-

tive to the barrel 1 attributable to the expansion of the
adapter 3 caused by the lead tank 4 forced into the
adapter 3. As shown in Figs. 13 & 17, the longitudinal
ribs 3y to be engaged with the longitudinal grooves 1yy
of the barrel 1 are formed in a portion of the adapter 3
different from a portion of the same in which the lead
tank 4 is inserted by a press fit, and a taper surface 3xx
is formed in a portion of the inner circumference of the
adapter 3 corresponding to the longitudinal ribs 3y.
[0052] The expanded portion 3x of the adapter 3 is
relatively long and a longer back portion of the lead tank
4 is forced in the expanded portion 3x of the adapter 3.
Therefore, a portion of the adapter 3 in which the lead
tank 4 is fitted by a high press fit to cause the same por-
tion to expand is far behind the portion of the adapter 3
in which the longitudinal ribs 3y fitted in the longitudinal
grooves 1yy of the barrel 1 are formed. A taper surface
3xx tapering backward is formed in a portion of the inner
circumference of the adapter 3 corresponding to a por-
tion of the outer circumference of the same in which the
longitudinal ribs 3y are formed to secure a space be-
tween the adapter 3 and the lead tank 4.
[0053] Accordingly, the portion of the adapter 3 in
which the longitudinal ribs 3y are formed is not caused
to expand diametrically when the lead tank 4 is forced
in the adapter 3 because the taper surface 3xx is formed
in the inner circumference of the portion of the adapter
3 in which the longitudinal ribs 3y are formed even if the
back portion of the lead tank 4 is forced in a reduced
portion 3z of the adapter 3 and reduced portion 3z is
caused to expand slightly. Therefore, the adapter 3 is
able to slide smoothly axially relative to the barrel 1, the
taper surface 3xx guides the lead tank 4 when forcing
the lead tank 4 in the adapter 3.
[0054] The present invention exercises the following
effects.

a. The eraser projecting mechanism or the eraser
support structure is formed in a unit, the eraser will
not be turned even if the eraser is pressed firmly
against a paper sheet to rub off pencil marks, and
the back lead chuck connected to the lead tank will
not be turned and hence the lead gripped by the
back lead chuck and the front lead chuck will not be
torsionally broken.
b. The eraser can be easily removed together with
the eraser projecting mechanism or the eraser sup-
port structure when replenishing the lead tank with
leads even if the originally elastic eraser has be-
come brittle due to aging, the eraser has been
abraded or the shape of the eraser has changed
without touching the eraser soiled with carbon.
c. Since a desired length of the eraser can be pulled
out of the eraser jacket when the eraser is abraded,
the eraser can be used economically.
d. Since the adapter serves as a spacer as well as
a means for restraining the lead tank from turning
relative to the barrel, the lead tank does not rattle
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even if a large force is applied to the eraser when
using the eraser, and the lead is never able to be
held accidentally between the barrel and the lead
tank.
e. Since the eraser is not attached directly to the
adapter, the adapter need not be provided with any
step in its inner circumference for limiting the inser-
tion of the eraser into the adapter, leads can be sup-
plied smoothly into the lead tank.
f. Since the eraser is used in combination with the
support member which can be used in combination
with either the rotary eraser projecting mechanism
or the eraser support structure, and the respective
main portions of the double-chuck mechanical pen-
cil employing the rotary eraser projecting mecha-
nism and the double-chuck mechanical pencil em-
ploying the eraser support structure are the same
in construction, main portion of those double-chuck
mechanical pencils can be manufactured on the
same production line.
g. The restraining means of a simple construction
is formed by the longitudinal ribs formed in the outer
circumference of the front portion of the adapter,
and the longitudinal groove formed in the inner cir-
cumference of the barrel.
h. The restraining means between the adapter and
the barrel is separated longitudinally from a portion
of the adapter in which the lead tank is forced in,
unsmooth sliding movement of the adapter relative
to the barrel can be prevented.

Claims

1. A double-chuck mechanical pencil comprising:

a barrel (1);
a head cap (2) screwed into the forward end of
the barrel;
a lead tank (4) inserted axially slidably in the
barrel;
a back lead chuck (5) fixedly forced into a front
end portion of the lead tank;
a chuck ring (6) loosely put on the front end por-
tion of the back lead chuck;
an elastic tube (7) disposed in contact with the
back end of the chuck ring, said elastic tube be-
ing axially moveable;
a back spring (8) positioned inside the elastic
tube and extending between a front end of the
elastic tube and the front end of the lead tank
so as to bias the lead tank backward;
a connector (9) directly connected in fixed re-
lation with the elastic tube, said connector be-
ing provided in its inner circumference with
stopping portions with which the chuck ring
comes into contact;
a front lead chuck (11) fixedly forced into a front

end portion of the connector;
a front spring (10) positioned inside the head
cap and contacting the connector so as to bias
the connector backward, the resilience of the
front spring being weaker than that of the back
spring, and

characterised by further comprising:
an adapter (3) fixed to the back portion of the
lead tank, restrained from rotation relative to
the barrel and being axially movable within said
barrel; and
a rotary eraser projecting mechanism (12) pro-
vided with a support member (13) restrained
from rotation relative to the adapter, and de-
tachably connected to a back portion of the
adapter.

2. The double-chuck mechanical pencil according to
claim 1, wherein the rotary eraser projecting mech-
anism (12) comprises a guide pipe (14) internally
provided with a helical groove (14b), an eraser hold-
ing member (15) holding an eraser and guided for
movement by the helical groove, said support mem-
ber is provided with a slit (13d) for guiding a projec-
tion formed on the eraser holding member, and a
detaining means (3d) formed in said adapter, dis-
posed to engage a leg included in the support mem-
ber when said support member is connected to said
adapter so as to allow said support member to be
detachable from the adapter and unable to rotate
relative to the adapter.

3. The double-chuck mechanical pencil according to
claim 2, wherein a plurality of longitudinal ribs (3a,
13e) are formed on the inner circumference of the
adapter (3) and the outer circumference of the leg
of the support member (13).

4. The double-chuck mechanical pencil according to
claim 2, wherein the front and the back ends of the
adapter (3), and the leg of the support member (13)
are chamfered.

5. The double-chuck mechanical pencil according to
claim 1, wherein the adapter (3) is provided with a
circular ridge (3c) on its inner circumference, and
the circular ridge has a back surface (3e) expanding
toward the back.

6. A double-chuck mechanical pencil;

a barrel (1);
a head cap (2) screwed into the forward end of
the barrel;
a lead tank (4) inserted axially slidably in the
barrel;
a back lead chuck (5) fixedly forced into a front
end portion of the lead tank;
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a chuck ring (6) loosely put on the front end por-
tion of the back lead chuck;
an elastic tube (7) disposed in contact with the
back end of the chuck ring, said elastic tube be-
ing axially movable;
a back spring (8) positioned inside the elastic
tube and extending between a front end of the
elastic tube and the front end of the lead tank
so as to bias the lead tank backward;
a connector (9) directly connected in fixed re-
lation with the elastic tube, said connector be-
ing provided in its inner circumference with
stopping portions with which the chuck ring
comes into contact;
a front lead chuck (11) fixedly forced into a front
end portion of the connector;
a front spring (10) positioned inside the head
cap and contacting the connector so as to bias
the connector backward, the resilience of the
front spring being weaker than that of the back
spring, and

characterised by further comprising:
an adapter (3) fixed to the back portion of the
lead tank, restrained from rotation relative to
the barrel and axially movable;
an eraser support structure (16) provided with
a support member (17) restrained from rotation
relative to the adapter, and detachably connect-
ed to a back portion of the adapter.

Patentansprüche

1. Mechanischer Doppelfutterstift, umfassend

- ein Rohr (1);

- eine in das vordere Ende des Rohres ge-
schraubte Kapsel (2);

- ein Minenbehälter (4), axial verschiebbar in
dem Rohr eingesetzt;

- ein hinteres Minenfutter (5), das in einer vorde-
ren Endpartie des Minenbehälters fest einge-
spannt ist;

- ein Futterring (6), der lose auf die vordere End-
partie des hinteren Minenfutters aufgesetzt ist;

- ein elastisches Rohr (7), das in Kontakt mit dem
hinteren Ende des Futterrings angeordnet ist,
wobei das elastische Rohr axial beweglich ist;

- eine hintere Feder (8), die innerhalb des elasti-
schen Rohres angeordnet ist und sich zwi-
schen einem vorderen Ende des elastischen
Rohres und dem vorderen Ende des Minenbe-

hälters erstreckt, um den Minenbehälter nach
hinten vorzuspannen;

- ein Verbindungsstück (9), das direkt und unbe-
weglich mit dem elastischen Rohr verbunden
ist, wobei das Verbindungsstück an dessen in-
nerem Umfang mit Stopperteilen versehen ist,
mit welchen der Futterring in Kontakt kommt;

- ein vorderes Minenfutter (11), das fest in einem
vorderen Endteil des Verbindungsstückes ein-
gezwängt ist;

- eine vordere Feder (10), die innerhalb der Kap-
sel (2) angeordnet ist und das Verbindungs-
stück kontaktiert, um das Verbindungsstück
nach hinten vorzuspannen, wobei die Spann-
kraft der vorderen Feder schwächer als die der
hinteren Feder ist,

und der dadurch gekennzeichnet ist, dass er wei-
terhin umfasst:

- einen Adapter (3), der an dem hinteren Teil des
Minenbehälters befestigt, an der Rotation rela-
tiv zu dem Rohr (1) gehindert und axial inner-
halb dem Rohr beweglich ist; und

- einen rotierenden Radiergummi-Vorsprungs-
mechanismus (12), der mit einem Stützelement
(13) an der Rotation relativ zu dem Adapter ge-
hindert ist, und abnehmbar mit dem hinteren
Teil des Adapters verbunden ist.

2. Mechanischer Doppelfutterstift gemäß Anspruch 1,
wobei der rotierende Radiergummi-Vorsprungsme-
chanismus (12) ein Führungsrohr (14), das innen
mit helikalen Nuten (14b) versehen ist, ein Radier-
gummi-Halteelement (15), das einen Radiergummi
hält und für die Bewegung durch die helikale Nut
geführt ist, wobei das Halteelement mit einem
Schlitz (13d) zum Führen eines Vorsprungs verse-
hen ist, der auf dem Radiergumml-Halteelement
aufgeformt ist, und ein Rückhaltemittel (3d), das auf
den Adapter aufgeformt ist, so angeordnet, um ei-
nen Schaft, der in dem Halteelement beinhaltet ist,
zu befestigen, wenn das Halteelement mit dem Ad-
apter verbunden ist, um es dem Halteelement zu
erlauben, von dem Adapter abnehmbar zu sein und
relativ zu dem Adapter rotieren zu können.

3. Mechanischer Doppelfutterstift gemäß Anspruch 2,
wobei eine Vielzahl von länglichen Rippen (3a, 13e)
auf dem inneren Umfang des Adapters (3) und dem
äußeren Umfang des Schaftes des Tragelementes
(13) aufgeformt sind.

4. Mechanischer Doppelfutterstift gemäß Anspruch 2,
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wobei das vordere und das hintere Ende des Adap-
ters (3) und der Schaft des Halteelements (13) ab-
geschrägt sind.

5. Mechanischer Doppelfutterstift gemäß Anspruch 1,
wobei der Adapter (3) mit einem Rundwulst (3c) auf
seinem inneren Umfang versehen ist und der Rund-
wulst eine hintere Oberfläche (3e) aufweist, die sich
nach hinten vergrößert.

6. Mechanischer Doppelfutterstift umfassend

- ein Rohr (1);

- eine in das vordere Ende des Rohres ge-
schraubte Kapsel (2);

- ein Minenbehälter (4), axial verschiebbar in
dem Rohr eingesetzt;

- ein hinteres Minenfutter (5), das in einer vorde-
ren Endpartie des Minenbehälters fest einge-
spannt ist;

- ein Futterring (6), der lose auf die vordere End-
partie des hinteren Minenfutters aufgesetzt ist;

- ein elastisches Rohr (7), das in Kontakt mit dem
hinteren Ende des Futterrings angeordnet ist,
wobei das elastische Rohr axial beweglich ist;

- eine hintere Feder (8), die innerhalb des elasti-
schen Rohres angeordnet ist und sich zwi-
schen einem vorderen Ende des elastischen
Rohres und dem vorderen Ende des Minenbe-
hälters erstreckt, um den Minenbehälter nach
hinten vorzuspannen;

- ein Verbindungsstück (9), das direkt und unbe-
weglich mit dem elastischen Rohr verbunden
ist, wobei das Verbindungsstück an dessen in-
nerem Umfang mit Stopperteilen versehen ist,
mit welchen der Futterring in Kontakt kommt;

- ein vorderes Minenfutter (11), das fest in einem
vorderen Endteil des Verbindungsstückes ein-
gezwängt ist;

- eine vordere Feder (10), die innerhalb der Kap-
sel (2) angeordnet ist und das Verbindungs-
stück kontaktiert, um das Verbindungsstück
nach hinten vorzuspannen, wobei die Spann-
kraft der vorderen Feder schwächer als die der
hinteren Feder ist,

und der dadurch gekennzeichnet ist, dass er wei-
terhin umfasst:

- einen Adapter (3), der an dem hinteren Teil des
Minenbehälters befestigt, an der Rotation rela-
tiv zu dem Rohr gehindert und axial beweglich
ist;

- einen Radiergummi-Halteaufbau (16), der mit
einem Halteelement (17), das an der Rotation
relativ zu dem Adapter gehindert ist, und ab-
nehmbar mit dem hinteren Teil des Adapters
verbunden ist.

Revendications

1. Crayon mécanique à double mandrin, comportant :

un corps cylindrique (1),
un capuchon de tête (2) vissé dans l'extrémité
avant du corps cylindrique,
un réservoir de mines (4) inséré axialement de
manière coulissante dans le corps cylindrique,
un mandrin de mine arrière (5) poussé de ma-
nière fixe dans une partie d'extrémité avant du
réservoir de mines,
un anneau de mandrin (6) mis en place de ma-
nière lâche sur la partie d'extrémité avant du
mandrin de mine arrière,
un tube élastique (7) disposé en contact avec
l'extrémité arrière de l'anneau de mandrin, ledit
tube élastique étant mobile axialement,
un ressort arrière (8) positionné à l'intérieur du
tube élastique et s'étendant entre une extrémi-
té avant du tube élastique et l'extrémité avant
du réservoir de mines, de manière à rappeler
le réservoir de mines vers l'arrière,
un connecteur (9) connecté directement dans
une relation fixe avec le tube élastique, ledit
connecteur étant muni dans sa circonférence
intérieure de parties de butée avec lesquelles
l'anneau de mandrin vient en contact,
un mandrin de mine avant (11) poussé de ma-
nière fixe dans une partie d'extrémité avant du
connecteur,
un ressort avant (10) positionné à l'intérieur du
capuchon de tête, et venant en contact avec le
connecteur de manière à rappeler le connec-
teur vers l'arrière, l'élasticité du ressort avant
étant plus faible que celle du ressort arrière, et

caractérisé de plus en ce qu'il comporte
un adaptateur (3) fixé sur la partie arrière du
réservoir de mines, dont la rotation par rapport
au corps cylindrique est empêchée, et mobile
axialement dans ledit corps cylindrique, et
un mécanisme faisant saillie formant gomme
rotative (12) muni d'un élément de support (13)
dont la rotation par rapport à l'adaptateur est
empêchée, et connecté de manière amovible à
une partie arrière de l'adaptateur.
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2. Crayon mécanique à double mandrin selon la re-
vendication 1, dans lequel le mécanisme faisant
saillie formant gomme rotative (12) comporte un
tuyau de guidage (14) muni intérieurement d'une
gorge hélicoïdale (14b), un élément formant porte-
gomme (15) portant une gomme et guidé pour dé-
placement par la gorge hélicoïdale, ledit élément de
support étant muni d'une fente (13d) pour guider
une saillie formée sur l'élément formant porte-gom-
me, et des moyens de détention (3d) formés dans
ledit adaptateur, disposés pour venir en prise avec
une patte incluse dans l'élément de support lorsque
ledit élément de support est connecté audit adap-
tateur, de manière à permettre audit élément de
support de pouvoir être séparé de l'adaptateur, et
de manière à ne pas lui permettre de tourner par
rapport à l'adaptateur.

3. Crayon mécanique à double mandrin selon la re-
vendication 2, dans lequel une pluralité de nervures
longitudinales (3a, 13e) sont formées sur la circon-
férence intérieure de l'adaptateur (3) et sur la cir-
conférence extérieure de la patte de l'élément de
support (13).

4. Crayon mécanique à double mandrin selon la re-
vendication 2, dans lequel les extrémités avant et
arrière de l'adaptateur (3) et la patte de l'élément
de support (13) sont chanfreinées.

5. Crayon mécanique à double mandrin selon la re-
vendication 1, dans lequel l'adaptateur (3) est muni
d'une arête circulaire (3c) sur sa circonférence in-
térieure, et l'arête circulaire a une surface arrière
(3e) s'élargissant vers l'arrière.

6. Crayon mécanique à double mandrin, comportant

un corps cylindrique (1),
un capuchon de tête (2) vissé dans l'extrémité
avant du corps cylindrique,
un réservoir de mines (4) inséré axialement de
manière coulissante dans le corps cylindrique,
un mandrin de mine arrière (5) poussé de ma-
nière fixe dans une partie d'extrémité avant du
réservoir de mines,
un anneau de mandrin (6) mis en place de ma-
nière lâche sur la partie d'extrémité avant du
mandrin de mine arrière,
un tube élastique (7) disposé en contact avec
l'extrémité arrière de l'anneau de mandrin, ledit
tube élastique étant mobile axialement,
un ressort arrière (8) positionné à l'intérieur du
tube élastique, et s'étendant entre une extrémi-
té avant du tube élastique et l'extrémité avant
du réservoir de mines, de manière à rappeler
le réservoir de mines vers l'arrière,
un connecteur (9) connecté directement dans

une relation fixe avec le tube élastique, ledit
connecteur étant muni, dans sa circonférence
intérieure, de parties de butée avec lesquelles
l'anneau de mandrin vient en contact,
un mandrin de mine avant (11) poussé de ma-
nière fixe dans une partie d'extrémité avant du
connecteur,
un ressort avant (10) positionné à l'intérieur du
capuchon de tête, et venant en contact avec le
connecteur de manière à rappeler le connec-
teur vers l'arrière, l'élasticité du ressort avant
étant plus faible que celle du ressort arrière, et

caractérisé de plus en ce qu'il comporte
un adaptateur (3) fixé sur la partie arrière du
réservoir de mines, dont la rotation par rapport
au corps cylindrique est empêchée, et mobile
axialement,
une structure de support de gomme (16) munie
d'un élément de support (17) dont la rotation
par rapport à l'adaptateur est empêchée, et
connectée de manière amovible à une partie
arrière de l'adaptateur.
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