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@) Improved automatic pencil.

@ An automatic pencil includes an elongated tube
(1) having an upper open end, a tapered lower end,
and a central bore (13) formed therein. A plurality of
leads (2) are received in the elongated tube (1). A
guiding means (4) is mounted in the elongated tube
(1) near the lower end (12) of the elongated tube (1)
to prevent the leads (2) from moving upward. A
propelling mechanism (3) is provided to force the
leads (2) to enter the guiding means (4) and pro-
trude from the lower end (12) of the elongated tube
(1). The elongated tube (1) has a plurality of posi-
tioning grooves (14) axially formed around an inner
surface thereof near the upper open end (11). The
central bore (13) of the elongated tube (1) has a
lower end (134) adjacent to the guiding means (4),
and a plurality of receiving grooves (15) radially
extending from the lower section (132) of the central
bore for recsiving the leads (2). Each of the receiv-
ing grooves (15) is aligned with a positioning groove
(14) and has an upper end communicating with the
upper section (131).
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This invention relates to an automatic pencil,
more particularly to an automatic pencil which in-
cludes an elongated tube having a plurality of re-
ceiving grooves provided therein for receiving
spare leads.

Automatic pencils are a convenient and widely
used writing implement. However, because a con-
ventional automnatic pencil can only receive one or
two leads, a user must frequently replace those
leads thereto.

It is therefore a main object of this invention to
provide an automatic pencil which can can receive
many leads so that frequent supplying of leads is
not required.

Accordingly, an automatic pencil of this inven-
tion includes an elongated tube having an upper
open end, a tapered lower end, and a central bore
formed therein. A plurality of leads are received in
the elongated tube. A guiding means is mounted in
the elongated tube near the lower end of the elon-
gated tube for preventing the leads from moving
toward the upper end of the elongated tube. A
propelfing mechanism is provided for forcing the
leads to enter the guiding means and protrude
from the lower end of the elongated tube for writing
purposes. The elongated tube has a plurality of
positioning grooves of a predetermined length ax-
ially formed around an inner surface thereof near
the upper open end. The central bore of the elon-
gated tube has an upper section and a lower sec-
tion the diameter of the lower section being smaller
than that of the upper section, so that a shoulder
portion is formed below the positioning grooves.
The lower end of the lower section is adjacent to
the guiding means, and a plurality of receiving
grooves radially extending from the lower section
for receiving the leads. Each of the receiving
grooves is correspondingly aligned with the respec-
tive positioning groove and has an upper end com-
municating with the upper section and a lower end
bounded by an inclined inner face of the elongated
tube. The inclined inner face converges toward the
lower end of the lower section.

The propelling mechanism includes an elon-
gated cylinder with an upper end and a lower end
slidably mounted to the upper end of the elongated
tube, and a push rod slidably fitted in the lower
section. The push rod has an upper end detachab-
ly connected to the lower end of the elongated
cylinder so that rotating the elongated cylinder
rotates the push rod. The lower end of the push
rod extends to the lower end of the lower section of
the elongated tube. The push rod has a slot axially
extending from its lower end. The slot of the push
rod and one of the receiving grooves cooperate to
define a passage allowing the leads in the one of
the receiving grooves to singly enter the guiding
means, so that the leads in the guiding means can
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be pushed downward by the push rod to protrude
from the lower end of the elongated tube by de-
pressing the elongated cylinder. The elongated cyl-
inder has a mounting hole radially formed therein.
The mounting hole has a spring and a ball biased
by the spring so as to engage with one of the
positioning grooves, allowing the elongated cylinder
to move between a first position where the upper
end of the elongated cylinder is protruded from the
upper end of the elongated tube with the ball being
partially engaged with the upper end of one of the
positioning grooves and a second position where
the push rod pushes the leads in the guiding
means to protrude from the lower end of the elon-
gated tube. A coil spring is sleeved around the
push rod and one end of the spring is connected to
the upper end of the push rod. The coil spring is
disposed between the lower end of the elongated
cylinder and the shoulder portion of the elongated
tube to force the the upper end of the push rod to
abut the lower end of the elongated cylinder there-
by forcing the elongated cylinder to the first posi-
tion as a rest state. The slot of the push rod may
be rotated to communicate with an adjacent receiv-
ing groove of the elongated tube by manually rotat-
ing the elongated cylinder several degrees from
one to another of the positioning grooves and the
leads in the receiving grooves can in turn enter the
guiding means and be pushed to protrude from the
lower end of the elongated tube when the elon-
gated cylinder is depressed to the second position.
In this way, many spear leads can be received in
the receiving grooves of the automatic pencil of
this invention, rendering frequent supplying of
leads unnecessary.

Other features and advantages of this invention
will become apparent in the following detailed de-
scription of a preferred embodiment of this inven-
tion with reference to the accompanying drawings,
in which:

Fig. 1 is a perspective exploded view of a pre-
ferred embodiment of an automatic pencil of this
invention;

Fig. 2 is a sectional view of a preferred embodi-
ment of an automatic pencil of this invention;
Fig. 3 is a cross-sectional view of the preferred
embodiment of the automatic pencil this inven-
tion, taken along the line Ili-lil in the Fig. 2; and
Fig. 4 is a sectional schematic view of the
preferred embodiment of the automatic pencil of
this invention in an operating position.

Referring to Figs. 1, a perspective exploded
view of a preferred embodiment of an automaitic
pencil of this invention is shown. The automatic
pencil includes an elongated tube 1 having an
upper open end 11, a tapered lower end 12, and a
central bore 13 formed therein. A plurality of leads
2 (see Fig. 2) are received in the elongated tube 1.
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A guiding ring 4 is mounted in the elongated tube
1 near the lower end 12 of the elongated tube 1 to
prevent the leads from moving toward the upper
end 11 of the elongated tube 1. A propelling
mechanism 3 is mounted {o the elongated tube 1
to force the leads 2 to enter and pass through the
guiding ring 4 to protrude from the lower end 12 of
the elongated tube 1 for writing purposes, in a
manner that will be described later.

Referring to Figs. 1 and 2, the elongated tube
1 has a plurality of positioning grooves 14 of a
predetermined length axially formed around an in-
ner surface thereof near the upper open end 11.
The central bore 13 of the elongated tube 1 has an
upper section 131 and a lower section 132 the
diameter of the lower section 132 being smaller
than that of the upper section 131, so that a shoul-
der portion 133 is formed below the positioning
grooves 14. The lower section 132 has a lower end
134 adjacent to the guiding ring 4, and a plurality
of receiving grooves 15 radially extending from the
lower section 132 for receiving the leads 2, as best
illustrated in Fig. 3. Each of the receiving grooves
15 is correspondingly aligned with the respective
positioning groove 14 and has an upper end com-
municating with the upper section 131 and a lower
end bounded by an inclined inner face 151 of the
elongated tube 1. The inclined inner face 151 con-
verges toward the lower end 134 of the lower
section 132.

The propelling mechanism 3 includes an elon-
gated cylinder 31 with an upper end 311 and a
lower end 322 slidably mounted o the upper end
11 of the elongated tube 1, and a push rod 32
slidably fitted in the lower section 132, so that the
leads 2 can be confined in the receiving grooves
15 in such a manner that the buit end of one lead
is in series in contact with the sharp end of the one
behind it, as shown in Figs 2 and 3. The push rod
32 has a diametrical cross projection 321 formed at
the upper end 320, thereof and the lower end 312
of the elongated cylinder 31 has a cavity 313
formed therein. The cavity 313 has a recess por-
tion 314 formed at its innermost end so that the
upper end 320 and the diametrical cross projection
321 of the push rod 32 can be detachably fitted
into the cavity 313 and the recess portion 314 of
the elongated cylinder 31 respectively, thus en-
abling the push rod 32 to be rotated by turning the
elongated cylinder 31. The lower end of the push
rod 32 extends to the lower end 134 of the lower
section 132 of the elongated tube 1. The push rod
32 has a slot 324 axially extending from the lower
end 322 thereof. The slot 324 of the push rod 32
cooperates with any one of the receiving grooves
15 to define a passage which allows the leads 2 in
said one of the receiving grooves 15 to enter the
guiding ring 4 one at a time, so that the leads 2 in
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the guiding ring 4 can be pushed to protrude from
the lower end 12 of the elongated tube 1 by
depressing the elongated cylinder 31, as best illus-
trated in Fig. 4.

The elongated cylinder 31 has a mounting hole
315 radially formed therein. The mounting hole 315
has a spring 316 and a ball 317 biased by the
spring 316 so as to engage with any one of the
positioning grooves 14, allowing the elongated cyl-
inder 31 to move between a first position where the
upper end 311 of the elongated cylinder 31 is
protruded from the upper end of the elongated
tube with the ball 317 partially engaged with the
upper end of one of the positioning grooves 14, as
shown in Fig. 2, and a second position where the
push rod 32 pushes the leads 2 into the guiding
ring 4 so that that lead protrudes from the lower
end 12 of the elongated tube 1, as best illustrated
in Fig. 4. A coil spring 33 is sleeved around the
push rod 31 and has one end portion 331 inserted
into a retaining hole 323 formed near the upper
end 320 of the push rod 31. The coil spring 33 is
disposed between the lower end 312 of the elon-
gated cylinder 31 and the shoulder portion 133 of
the elongated tube 1 so as to force the elongated
cylinder 31 to rest in the first position and force the
upper end 320 of the push rod 32 to abut the lower
end 312 of the elongated cylinder 31. Therefore,
the slot 324 of the push rod 32 may be rotated to
communicate with an adjacent receiving groove 15
of the elongated tube 1 by manually rotating the
elongated cylinder 31 several degrees from one to
another of the positioning grooves 14 and the leads
2 in the receiving grooves can in turn enter the
guiding ring 4 and be pushed to protrude from the
lower end 12 of the elongated tube 1 when the
elongated cylinder 31 is depressed to the second
position. A axial first marking line 318 is provided
on the outer face of the elongated cylinder 31 near
the upper end 311. A plurality of second marking
lines 17 is provided on the outer face of the elon-
gated tube 1 near its upper end 11, which are
correspondingly  aligned with the positioning
grooves 14 in the elongated tube 1. A user can
thereby ensure the ball 317 is positively engaged
with one of the positioning grooves 14 by aligning
the first marking line 318 with one of the second
marking lines 17. In this way, many spear leads 2
can be received in the receiving grooves 15 of the
automatic pencil of this invention, rendering fre-
quent supplying of the leads unnecessary. Noted
that to supply leads in the receiving grooves 15,
when the leads in the automatic pencil of this
invention are used up, the elongated cylinder 31 is
detached from the push rod 32 and removed from
the elongated tube 1 by a force larger than that
exerted by the coil spring 33, said larger force
being sufficient to disengage the ball 317 from the
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positioning grooves 14. The push rod 32 is not
removed as a result of its detachable seating in the
elongated cylinder. Therefore, the leads supplied to
the receiving grooves 15 will not be dropped into
the second section 132 of the central bore 13 but
arranged orderly in a stack with the tip of one lead
abutting the base of the next.

Claims

An automatic pencil comprising an elongated
tube (1) having an upper open end (11), a
tapered lower end (12), and a central bore (13)
formed therein, said central bore (13) of said
elongated tube (1) having a plurality of leads
(2) received therein, a guiding means (4)
mounted in said elongated tube (1) near said
tfower end (12) of said elongated tube (1) to
prevent one of said leads (2) from moving
toward said upper end (11) of said elongated
tube (1), a propelling mechanism (3) for forcing
said leads (2) to enter said guiding means (4)
and protrude from said lower end (12) of said
elongated tube (1) for writing purposes, and
said elongated tube (1) having a plurality of
positioning grooves (14) of a predetermined
length axially formed around an inner surface
thereof near said upper open end (11), wherein
the improvement in characterized in that said
central bore (13) of said elongated tube (1)
having an upper section (131) and a lower
section (132) the diameter of which is smaller
than that of said upper section (131), so that a
shoulder portion (133) is formed below said
positioning grooves (14), said lower section
(132) having a lower end (134) adjacent to said
guiding means (4), and having a plurality of
receiving grooves (15) radially extending from
said lower section (132) for receiving said
leads (2), each of said receiving grooves (15)
being correspondingly aligned with said re-
spective positioning groove (14) and having an
upper end communicating with said upper sec-
tion (131} and a lower end bounded by an
inclined inner face (151) of said elongated tube
(1), said inclined inner face (151) converging
toward said lower end of said lower section
(132).

An automatic pencil as claimed in Claim 1,
wherein said propelling mechanism (3} in-
cludes an elongated cylinder {31) with an up-
per end (311) and a lower end (312) slidably
mounted to said upper end (11) of said elon-
gated tube (1), a push rod {32) slidably fitted in
said lower section (132), said push rod (32)
having an upper end (320) detachably con-
nected to said lower end (312) of said elon-
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gated cylinder (31} but capable of being rotat-
ed thereby and a lower end (322) extending to
said lower end (134) of said lower section
{132) of said elongated tube (1), said push rod
{32) having a slot (324) axially extending from
said lower end (322) thereof, said slot (324) of
said push rod (32) and one of said receiving
grooves (15) cooperating to define a passage
allowing said leads (2) in said one of said
receiving grooves (15) to enter said guiding
means {4) one at a time, so that said leads (2)
in said guiding means (4) can be pushed to
protrude from said lower end (12) of said elon-
gated tube (1) by depressing said elongated
cylinder (31), said elongated cylinder (31) hav-
ing a mounting hole (315) radially formed
therein, said mounting hole (315} having a
spring (316) and a ball (317) biased by said
spring (316) so as to engage with one of said
positioning grooves (14), allowing said elon-
gated cylinder (31) to move between a first
position where said upper end (311) of said
elongated cylinder (31) protrudes from said
upper end (11) of said elongated tube (1) with
said ball (317) being partially engaged with an
upper end of one of said positioning groove
(14) and a second position where said push
rod (32) pushes said leads (2) into said guiding
means (4) to protrude from said lower end
(12) of said elongated tube (1), and a coil
spring (33) sleeved around said push rod (32)
and connected to said upper end of said push
rod (32) at one end thereof, said coil spring
(33) being disposed between said lower end
(312) of said elongated cylinder (31) and said
shoulder portion (133) of said elongated tube
(1) so as to urge said elongated cylinder (31)
to reach said first position and urge said upper
end (320) of said push rod (32) to abut said
lower end (312) of said elongated cylinder
(31); thereby said siot (324) of said push rod
{32) may be rotated to communicate with an
adjacent receiving groove (15) of said elon-
gated tube (1) by manually rotating said elon-
gated cylinder (31) several degrees from one
to another of said positioning grooves (14) and
said leads (2) in said receiving grooves (15)
can in turn enter said guiding means (4) and
be pushed to protrude from said lower end
(12) of said elongated tube (1) when said elon-
gated cylinder (31) is depressed to said sec-
ond position.

An automatic pencil as claimed in Claim 2,
wherein said push rod (32) has a diametrical
cross projection (321) formed at said upper
end (320) thereof and said lower end (312) of
said elongated cylinder (31) has a cavity (313)
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formed therein, said cavity (313) having a re-
cess portion (314) formed at the innermost end
thereof, so that said upper end (320) and said
diametrical cross projection (321) of said push
rod (32) can be removably fitted into said 5
cavity (313) and said recess portion (314) of
said elongated cylinder (31) respectively, en-
abling said push rod (32) to be rotated by
turning said elongated cylinder (31).
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