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(54) INK-BASED PEN

(57)  Anink-based pen. The ink-based pen comprises
an ink reservoir, a pen tip, and an ink unit assembly. The
ink unit assembly comprises a pen collar and an ink unit
sleeved in the pen collar. The two ends of the ink unit are
respectively connected to the ink reservoir and the pen
tip. The ink unit comprises an ink delivery channel, an air
inlet groove, and a side through groove, wherein the side
through groove is communicated with the ink delivery
channel, the air inlet groove, and the ink reservoir. Ac-
cording to the ink-based pen, by improving the structure
of the ink unit, the smoothness of the output of the ink
and sealing property of the ink-based pen can be im-
proved, thereby reducing the waste of ink and improving
the dry resistance of ink.
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Description
CROSS REFERENCE TO RELATED APPLICATION

[0001] This disclosure claims the priority to a Chinese
patent application with an application date of December
30, 2019, an application number of "201911388152.2",
and an application title of "INK-BASED PEN", the entire
contents of which are by reference incorporated in its
entirety in this disclosure.

FIELD OF THE INVENTION

[0002] The present invention relates to the technical
field of writing utensils, and in particular, the present in-
vention relates to an ink-based pen.

BACKGROUND

[0003] The existing straight liquid type pens all adopt
a sealing method in which a pen collar is nested outside
of an ink unit, and cooperation state of the ink unit and
the pen collar determines the smoothness and uniformity
of ink discharge. If the cooperation state between the ink
unit and the pen collar is too tight, it is easy to cause poor
ink discharging. If a gap between the ink unit and the pen
collar is too big, it is easy to cause ink leakage, resulting
in waste of ink. Especially when the external air pressure
changes greatly, the phenomenon of ink leakage is in-
evitable.

[0004] Whentheink-based pen uses erasable ink, due
to the high cost of the erasable ink, the phenomenon of
ink leakage gets to cause great waste.

[0005] Hence, the existing technology is defective, and
it is urgent to improve it.

BRIEF SUMMARY OF THE INVENTION

[0006] One object of the present invention is to provide
an ink-based pen, by improving the structure of an ink
unit, the smoothness of ink discharging and sealing prop-
erty of the ink-based pen can be improved, so that uni-
form and smooth ink supply is achieved without ink drip-
ping.

[0007] In order to achieve the above purpose, the ink-
based pen described in this application adopts the fol-
lowing technical measures.

[0008] The present invention provides an ink-based
pen, includes: a refill, having an ink reservoir holding ink;
a pen tip; and an ink unit assembly, communicating the
ink reservoir with the pen tip; wherein the ink unit assem-
bly comprises a pen collar and an ink unit sleeved in the
pen collar; the ink unit comprises an ink delivery channel;
an output end of the ink delivery channel defines an in-
sertion port penetrating through the pen collar and being
used to set the pen tip; a partial area of an inlet end of
the ink delivery channel shrinks along its radial direction
to define an insertion tube, the insertion tube penetrates
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out the pen collar which is used to connect with the ink
reservoir, an ink accumulator is sleeved inside of the ink
delivery channel; and the ink delivery channel comprises
an air inlet groove being located at an outside lateral wall
thereof, the air inlet groove abuts against an inner wall
of the pen collar to define an air inlet channel communi-
cating with the outside atmosphere; and a side through
groove is located at a lateral wall of the ink delivery chan-
nel, the side through groove penetrates the lateral wall
of the ink delivery channel and comprises: a first groove
section, being located at a lateral side of the insertion
tube and being used for realizing communication be-
tween the ink reservoir and the ink delivery channel; and
a second groove section, communicating with the first
groove section and extending to the air inlet groove, and
being used for communication between the air inlet
groove and the side through groove; and ink in the ink
reservoir enters into the ink delivery channel passing by
the side through groove, and air of the air inlet channel
enters into the ink reservoir passing by the side through
groove.

[0009] According to an embodiment of the present dis-
closure, the airinlet groove includes a number of annular
grooves and a number of communicating grooves ar-
ranged adjacent to the annular grooves at intervals, and
each communicating groove communicates with the an-
nular groove adjacent to the communicating groove.
[0010] According to an embodiment of the present dis-
closure, the pen tip is ball-shaped.

[0011] According to an embodiment of the present dis-
closure, the ink-based pen further includes a pen holder
sleeved on periphery of the refill.

[0012] The present invention further provides an ink-
based pen, includes: a refill, having an ink reservoir hold-
ing ink; a pen tip; and an ink unit assembly, communi-
cating the ink reservoir with the pen tip; wherein the ink
unit assembly comprises a pen collar and an ink unit
sleeved in the pen collar, the ink unit defines an ink de-
livery channel therein, wherein an inlet end and an output
end of the ink delivery channel communicates with the
ink reservoir and the pen tip respectively, and an ink ac-
cumulator is sleeved inside of the ink delivery channel;
the ink delivery channel comprises an air inlet groove
being located atan outside lateral wall, the airinlet groove
abuts against an inner wall of the pen collar to define an
air inlet channel, and the air inlet channel is used for
communicating with outside atmosphere; the ink delivery
channel further comprises a side through groove being
located at a lateral wall thereof, the side through groove
communicates with the ink delivery channel, the air inlet
groove and the ink reservoir; and ink in the ink reservoir
enters into the ink delivery channel passing by the side
through groove, and air of the air inlet channel enters into
the ink reservoir passing by the side through groove.
[0013] According to an embodiment of the present dis-
closure, the airinlet groove includes a number of annular
grooves and a number of communicating grooves ar-
ranged adjacent to the annular grooves at intervals, and
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each communicating groove communicates with the an-
nular groove adjacent to the communicating groove.
[0014] According to an embodiment of the present dis-
closure, an output end of the ink delivery channel defines
an insertion port, and the insertion port penetrates
through the pen collar and is used for setting the pen tip.
[0015] According to an embodiment of the present dis-
closure, a partial area of the inlet end of the ink delivery
channel shrinks along its radial direction to define an in-
sertion tube, the insertion tube penetrates out the pen
collar and communicates with the ink reservoir.

[0016] Accordingto an embodiment of the present dis-
closure, the side through groove penetrates through a
lateral wall of the ink delivery channel and includes: a
first groove section, being located at a lateral side of the
insertion tube and being used for realizing communica-
tion between the ink reservoir and the ink delivery chan-
nel; and a second groove section, communicating with
the first groove section and extending to the air inlet
groove, and being used for communication between the
air inlet groove and the side through groove.

[0017] According to an embodiment of the present dis-
closure, the pen tip is ball-shaped.

[0018] According to an embodiment of the present dis-
closure, the ink-based pen further includes a pen holder
sleeved on periphery of the refill.

[0019] The present invention adopts a new ink unit
making the ink-based pen quickly and evenly supply ink
without dripping ink, which can solve a problem of fast
ink consumption and ensure writing fluency. The ink unit
andthe pen collar seal together to define an airinlet chan-
nel which can improve the sealing property of the ink-
based pen and the dry resistance of the ink-based pen.
The ink-based pen of the present application has a rea-
sonable structure, strong practicability, and high market
promotion value.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a structure schematic view of a refill of an
ink-based pen described in the present application.

FIG. 2 is a structure schematic view of an ink unit of
the ink-based pen described in the present applica-
tion.

FIG. 3is asectional view taken along line A-Ain FIG.
2.

FIG. 4 is a sectional view taken along line B-B in FIG.
2.

FIG. 5is a sectional view of the ink unit described in
the present application.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] The present application provides an ink-based
pen. In order to make the purpose, technical solutions
and effects of the present application more clear and def-
inite, the present application is further described in detail
below with reference to the accompanying drawings and
examples. It should be understood that the specific em-
bodiments described herein are only used to explain the
present application, but not to limit the present applica-
tion.

[0022] PleaserefertoFIG. 1, which is a structure sche-
matic view of a refill of an ink-based pen described in the
present application. As shown in FIG. 1, the present ap-
plication provides an ink-based pen including a refill. The
refill includes an ink unit assembly 1, a pen tip 2 and an
ink reservoir 3. The ink unit assembly 1 communicates
with the pen tip 2 and the ink reservoir 3 respectively.
The ink reservoir 3 is used to hold the ink for writing. The
ink unit assembly 1 is used to control the ink in the ink
reservoir 3 to flow to the pen tip 2. The pen tip 2 is used
for writing.

[0023] Please continue to refer to FIG. 1, the ink unit
assembly 1 includes an ink unit 11 and a pen collar 12
sleeved on an outside wall of the ink unit 11. Specifically,
two ends of the ink unit 11 protrude out of the pen collar
12 and communicate with the ink reservoir 3 and the pen
tip 2 respectively.

[0024] Specially, the pen tip 2 is ball-shaped.

[0025] Specially, the ink reservoir 3 is detachably con-
nected with the ink unit 11. When ink is used up, ink can
be added at any time or a new ink reservoir 3 can be
replaced.

[0026] FIG. 2 is a structure schematic view of an ink
unit of the ink-based pen described in the present appli-
cation. FIG. 3 is a sectional view taken along line A-A in
FIG. 2. FIG. 4 is a sectional view taken along line B-B in
FIG. 2. FIG. 5is a sectional view of the ink unit described
in the present application. The structure of the ink unit
11 described in this application is described in detail be-
low with reference to FIG. 2, FIG. 3, FIG. 4 and FIG. 5.
[0027] As shown in FIG. 3 and FIG. 5, an ink delivery
channel 110 is defined inside of the ink unit 11 and the
ink delivery channel 110 penetrates through the ink unit
11. An output end of the ink delivery channel 110 and an
inlet end of the ink delivery channel 110 passes through
two ends of the pen collar 12 respectively. The output
end of the ink delivery channel 110 communicates with
the ink reservoir 3. The inlet end of the ink delivery chan-
nel 110 communicates with the pen tip 2. During writing,
the ink in the ink reservoir 3 enters into the pen tip 2
passing by the ink delivery channel 110 for writing.
[0028] As shown in FIG. 3, the inlet end of the ink de-
livery channel 110 shrinks along its radial direction to
define an insertion tube 1101. The insertion tube 1101
penetrates out the pen collar 12 which is used to connect
with the ink reservoir 3. Ink in the ink reservoir 3 enters
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into the ink delivery channel 110 passing by the insertion
tube 1101.

[0029] Specifically, an ink accumulator 111 (not la-
belled in the drawings) is provided in the ink delivery
channel 110. Specifically, the ink accumulator 111 is con-
nected with the pen tip 2. In the present embodiment,
one end of the ink accumulator 111 extends to the side
through groove 113. Another end of the ink accumulator
111 is inserted into the pen tip 2. During specific using,
ink entering into the ink delivery channel 110 passing by
the insertion tube 1101 to infiltrate the ink accumulator
111.Theinkaccumulator 111 can absorb, store and drain
ink.

[0030] The ink accumulator 111 has an effect of ab-
sorbing, storing and draining ink, so that the ink entering
the ink delivery channel 110 can be quickly stored and
evenly drained to the pen tip 2, thereby ensuring the
smoothness and the uniformity of ink-discharging of the
ink-based pen. It also prevents a problem of heavy drip-
ping of the ink.

[0031] In a detailed embodiment, the ink accumulator
111 is made of fiber material, such as sponge, and the
fiber material is not limited to sponge. That is to say, the
ink-based pen described in the present application does
not limit the material of the ink accumulator 111, as long
as the material of the ink accumulator 111 can absorb a
large amount of ink and lock ink in the ink accumulator
111, and materials of the ink accumulator 111 that does
not allow moisture to flow out can be used.

[0032] As shown in FIG. 3, an insertion port 1102 is
defined at the output end of the ink delivery channel 110.
The insertion port 1102 penetrates through the pen collar
12 which is used to set the pen tip 2. Specifically, the
insertion port 1102 communicates with the ink delivery
channel 110. During specific using, the ink in the ink ac-
cumulator 111 enters into the pen tip 2 inside of the in-
sertion port 1102 for writing.

[0033] By setting the insertion port 1102, the pen tip 2
and the ink unit 11 are plugged in connection. In this way,
when the ink unit 11 and the pen tip 2 are made into
standard models, they can be replaced arbitrarily, which
can prolong the service life of the ink unit 11, thereby
increasing service life of the ink-based pen described in
the present application.

[0034] In a detailed embodiment, an inner diameter of
the insertion port 1102 is larger than an inner diameter
of the ink delivery channel 110. An outer diameter of the
insertion port 1102 gradually shrinks along a direction
away from the ink delivery channel 110 to define a conical
frustum structure.

[0035] AsshowninFIG.2andFIG.3,anairinletgroove
112 is defined on an outer lateral wall of the ink delivery
channel 110 near the output end of the ink delivery chan-
nel 110. The air inlet groove 112 abuts with the pen collar
12 to define an air inlet channel. The air inlet channel
communicates with outside atmosphere. By arranging
the air inlet groove 112 and the air inlet channel, the out-
side atmosphere can be introduced in, and ink can be
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dropped evenly and smoothly under the pressure of air.
[0036] Specifically, the air inlet channel has an air-inlet
hole being used for communication between the air inlet
channel and the outside atmosphere. In the present em-
bodiment, the air-inlet hole is defined on the air inlet
groove 112.

[0037] Specifically, the air inlet groove 112 or the air
inlet channel as a whole tends to extend along an axial
direction of the ink delivery channel 110.

[0038] As shownin FIG. 2, FIG. 3, and FIG. 5, the air
inlet groove 112 includes a number of annular grooves
1121 and a number of communicating grooves 1122 ar-
ranged adjacentto the annular grooves 1121 atintervals.
Each communicating groove 1122 communicates with
the annular groove 1121 adjacent to the communicating
groove 1122 which is used to define the air inlet groove
112.

[0039] By adopting a structure of the annular groove
1121 and the communicating groove 1122, air-tightness
of the air inlet groove 112 and the air inlet channel can
be increased, so that ink can flow quickly and stably. In
addition, the annular groove 1121 also has a function of
storing ink. Generally speaking, ink in the ink reservoir 3
seeps out little passing by the air inlet groove 112, but
atmosphere pressure of an environment where the ink-
based pen is located changes greatly, and the ink in the
ink reservoir 3 flows out. The ink leaks out through the
air inlet groove 112 and the air-inlet hole in turn without
the annular groove 1121. Existence of the annular groove
1121 defines a storage space on the ink unit 11, and the
ink is stored in the annular groove 1121. The ink does
notleak outofthe ink-based pen and does not stainuser’s
hands.

[0040] In a detailed embodiment, the number of the
communicating grooves 1122 near the air-inlet hole are
dislocated arranged from each other, which can further
prevent the ink from flowing out of the ink-based pen
through a gap between the ink unit 11 and the pen collar
12.

[0041] AsshowninFIG. 3, inthe presentembodiment,
each of the annular grooves 1121 is arranged on the
outer lateral wall of the ink delivery channel 110. The
communicating grooves 1122 are arranged along the ax-
ial direction of the ink delivery channel 110. Specifically,
the communicating grooves 1122 are defined on a lateral
wall of the annular grooves 1121 to achieve communi-
cation between the annular grooves 1121 adjacent to
each other or between the annular grooves 1121 and the
outside atmosphere.

[0042] In a detailed embodiment, the air-inlet hole can
be realized by setting the communicating grooves 1122
atan end of the airinletgroove 112 near and correspond-
ing to the pen collar 12. That is, the above-mentioned
communication between the annular grooves 1121 and
the outside atmosphere by the communicating grooves
1122.

[0043] Wherein the annular grooves 1121 and the
communicating grooves 1122 are both disposed on the
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outer lateral wall of the ink delivery channel 110. That is,
the air inlet groove 112 is not hollowed out or dose not
penetrate through a lateral wall of the ink delivery channel
110.

[0044] As shown in FIG. 2, FIG. 4, and FIG. 5, a side
through groove 113 is further defined on the lateral wall
of the ink delivery channel 110. The side through groove
113 communicates with the ink delivery channel 110, the
air inlet groove 112 and the ink reservoir 3. Specifically,
the side through groove 113 is used for communication
between the air inlet groove 112 and the ink reservoir 3,
and communication between the ink delivery channel 110
and the ink reservoir 3. That is to say, the outside atmos-
phere passing by the air inlet channel enters into the ink
reservoir 3 passing by the side through groove 113. The
ink in the ink reservoir 3 enters into the ink delivery chan-
nel 110 passing by the side through groove 113.

[0045] AsshowninFIG.2, FIG. 4, and FIG. 5, the side
through groove 113 penetrates through the lateral wall
of the ink delivery channel 110. The side through groove
113 includes a first groove section 1131 and a second
groove section 1132. The first groove section 1131 is
located on a lateral wall of the insertion tube 1101 for
realizing communication between the ink reservoir 3 and
the ink delivery channel 110. The second groove section
1132 communicates with the first groove section 1131
and extends to the air inlet groove 112. The second
groove section 1132 is used for realizing communication
between the air inlet groove 112 and the side through
groove 113.

[0046] During specific using, the outside atmosphere
enters into the ink reservoir 3 through the side through
groove 113 after entering from the air inlet channel. The
ink in the ink reservoir 3 drips under a pressure of the
outside atmosphere and further enters into the ink deliv-
ery channel 110 passing by the side through groove 113.
[0047] Specifically, a number of grooves are arranged
at intervals along an axial direction of an outer side wall
of the second groove section 1132. Specifically, each of
the grooves extends along a circumferential direction of
the outer side wall of the second groove section 1132.
The grooves can be used to store ink.

[0048] The ink-based pen of the present application
further includes a pen holder sleeved on periphery of the
refill. It is easy to hold by setting the pen holder.

[0049] The ink-based pen of the present application
can significantly improve its stability and air tightness by
improving the design of the ink unit 11. The ink unit 11
described in this application includes the ink delivery
channel 110 allowing ink to flow and the air inlet channel
allowing the outside atmosphere to enter respectively by
providing the ink delivery channel 110, the airinlet groove
112 and the side through groove 113, so as to realize a
control of a drop speed of the ink in the ink reservoir 3
and achieve an effect of uniformity and smoothness of
ink discharging. Air-tightness of the air inlet channel de-
scribed in this application is good, and an influence of an
outside environment on the ink discharging stability of
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the ink-based pen can be reduced, and waste of the ink
can also be reduced and dry resistance of the ink can be
improved.

[0050] It can be understood that, for those of ordinary
skill in the art, equivalent replacements or changes can
be made according to the technical solutions of the
present application and the inventive concept thereof,
and all these changes or replacements should belong to
the protection scope of the appended claims of the
present application.

Claims
1. An ink-based pen, comprising:
a refill, having an ink reservoir holding ink;

a pen tip; and
anink unitassembly, communicating the ink
reservoir with the pen tip;

wherein the ink unit assembly comprises a pen
collar and an ink unit sleeved in the pen collar;
the ink unit comprises an ink delivery channel;
an output end of the ink delivery channel defines
aninsertion port penetrating through the pen col-
lar and being used to set the pen tip; a partial
area of an inlet end of the ink delivery channel
shrinks along its radial direction to define an in-
sertion tube, the insertion tube penetrates out
the pen collar which is used to connect with the
ink reservoir, an ink accumulator is sleeved in-
side of the ink delivery channel;

and the ink delivery channel comprises an air
inlet groove being located at an outside lateral
wall thereof, the air inlet groove abuts against
an inner wall of the pen collar to define an air
inlet channel communicating with outside at-
mosphere;

and a side through groove is located at a lateral
wall of the ink delivery channel, the side through
groove penetrates through the lateral wall of the
ink delivery channel and comprises:

a first groove section, being located at a lat-
eral side of the insertion tube and being
used for realizing communication between
the ink reservoir and the ink delivery chan-
nel; and

a second groove section, communicating
with the first groove section and extending
to the air inlet groove, and being used for
communication between the airinletgroove
and the side through groove;

and ink in the ink reservoir enters into the
ink delivery channel passing by the side
through groove, and air of the air inlet chan-
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nel enters into the ink reservoir passing by
the side through groove.

The ink-based pen as claim in claim 1, wherein the
air inlet groove comprises a plurality of annular
grooves and a plurality of communicating grooves
arranged adjacent to the annular grooves at inter-
vals, and each communicating groove communi-
cates with the annular groove adjacent to the com-
municating groove.

The ink-based pen as claimed in claim 1, wherein
the pen tip is ball-shaped.

The ink-based pen as claimed in claim 1, wherein
the ink-based pen further comprises a pen holder
sleeved on periphery of the refill.

An ink-based pen, comprising:
a refill, having an ink reservoir holding ink;

a pen tip; and
anink unitassembly, communicating the ink
reservoir with the pen tip;

wherein the ink unit assembly comprises a pen
collar and an ink unit sleeved in the pen collar,
the ink unitdefines an ink delivery channel there-
in, wherein

aninletend and an output end of the ink delivery
channel communicates with the ink reservoir
and the pen tip respectively, and an ink accu-
mulator is sleeved inside of the ink delivery
channel;

the ink delivery channel comprises an air inlet
groove being located at an outside lateral wall,
the air inlet groove abuts against an inner wall
of the pen collar to define an air inlet channel,
and the air inlet channel is used for communi-
cating with outside atmosphere;

the ink delivery channel further comprises a side
through groove being located at a lateral wall
thereof, the side through groove communicates
with the ink delivery channel, the air inlet groove
and the ink reservoir;

and ink in the ink reservoir enters into the ink
delivery channel passing by the side through
groove, and air of the air inlet channel enters
into the ink reservoir passing by the side through
groove.

The ink-based pen as claimed in claim 5, wherein
the air inlet groove comprises a plurality of annular
grooves and a plurality of communicating grooves
arranged adjacent to the annular grooves at inter-
vals, and each communicating groove communi-
cates with the annular groove adjacent to the com-
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10.

1.

municating groove.

The ink-based pen as claimed in claim 5, wherein
an output end of the ink delivery channel defines an
insertion port, and the insertion port penetrates
through the pen collar and is used for setting the pen

tip.

The ink-based pen as claimed in claim 5, wherein a
partial area of the inlet end of the ink delivery channel
shrinks along its radial direction to define aninsertion
tube, the insertion tube penetrates out the pen collar
and communicates with the ink reservoir.

The ink-based pen as claimed in claim 8, wherein
the side through groove penetrates through a lateral
wall of the ink delivery channel and comprises:

a first groove section, being located at a lateral
side of the insertion tube and being used for re-
alizing communication between the ink reservoir
and the ink delivery channel; and

a second groove section, communicating with
the first groove section and extending to the air
inlet groove, and being used for communication
betweenthe airinlet groove and the side through
groove.

The ink-based pen as claimed in claim 5, wherein
the pen tip is ball-shaped.

The ink-based pen as claimed in claim 5, wherein
the ink-based pen further comprises a pen holder
sleeved on periphery of the refill.
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