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(57) ABSTRACT

An injection pen comprises a starting mechanism (1) and a
driving mechanism (2). A needle pin (40) of the starting

mechanism (1) fitted to a connecting rod (30) and a front
spring (60) is disposed in a front housing (10) and an inner
casing (20) therein. A front cover (50) is disposed at the front
end of the front housing (10) and covers the needle pin (40).
A rear housing (70) of the driving mechanism (2) and a
driving casing (80) therein are connected to the front hous-
ing (10). A trigger tube (90) and a key panel (A0) are
mounted in the driving casing (80). A push rod (A1) fitted to
a rear spring (A2) is mounted in the trigger tube (90). An
elastic baffle (83) of the driving casing (80) fastens the
driving casing (80) and the push Rod (A1) and locks the rear
spring (A2). An injection needle group (3) can be mounted
between the starting mechanism (1) and the driving mecha-
nism (2). When the front cover (50) is removed, the needle
pin (40) can be pressed and inwards retreated into the front
housing (10) to make a needle (3A) to be exposed, and the
inwards retreated needle pin (40) drives the connecting rod
(30) to push away the elastic baffle (83) of the driving casing
(80) to perform unlocking. The released rear spring (A2)
pushes the push rod (A1) to make an injection needle group
(3) to transfer a drug. After the injection, the needle pin (40)
is reset under the push of the front spring (60), and the
needle pin (40) is fastened in the inner casing (20) when a
key panel (A0) is pulled out by means of the connecting rod
(30), so that the needle pin (40) cannot be pressed to inwards
retreat, and accordingly, a used syringe needle (3A) is
protected, so as to prevent users from being hurt by the
needle by accident.
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FIG. 6
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INJECTION PEN
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an injection pen,
especially to an injection pen that can prevent a user from an
accidental needle stick and has a dose control effect.

2. Description of Related Art

[0002] A conventional injection pen is applied to be com-
bined with a syringe having medication contained therein
and a needle. After removal of a needle cap or a plug, the
needle can be inserted into the skin of a human body and the
medication is injected into the human body via the needle by
pushing a pushing rod mounted on a rear end of the injection
pen to drive a piston inside the syringe to move with a
transmission of a driving mechanism. After injection, the
needle cap or the plug is attached around the needle again,
and the syringe is discarded.

[0003] However, the conventional injection pen is a tool
for subcutaneous injection, but the conventional injection
pen has problems of safety and laboriousness. When the
injection is done, the needle cap or the plug has to be
attached around the needle manually by a user, and the user
is easily stuck by the needle. In addition, while injecting
medication, the pushing rod has to be pushed manually to
move the piston in the syringe to move with a transmission
of the driving mechanism and to inject medication into the
human body, so the operation of the conventional injection
pen is laborious.

[0004] To overcome the shortcomings of the conventional
dose metering syringe, the present invention provides an
injection pen to mitigate or obviate the aforementioned
problems.

SUMMARY OF THE INVENTION

[0005] The main objective of the present invention is to
provide an injection pen to solve the aforementioned prob-
lems of safety and laboriousness.

[0006] To achieve the above objective, the injection pen
has an actuating mechanism and a driving mechanism
connected with the actuating mechanism, wherein

[0007] the actuating mechanism comprises

[0008] a front casing having an assembling space
defined axially through the front casing;

[0009] an inner casing mounted in the assembling space
in the front casing and having a front segment, a rear
segment, and a baffle disposed between the front seg-
ment and the rear segment and having an inner hole,
two first through holes, and two second through holes,
wherein the two first through holes and the two second
through holes are located around the inner hole;

[0010] a connection rod mounted moveably in the inner
casing and comprising
[0011] arod body having an axial hole defined axially

through the rod body;

[0012] two hooks formed on a rear end of the rod
body at positions corresponding respectively to the
first through holes of the inner casing; and

[0013] two actuating portions formed on the rear end
of the rod body and extending respectively through
the second through holes of the inner casing;
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[0014] a needle hub mounted moveably in the front
casing, connected with the connection rod, and having
a tubular body and an outer sleeve formed around a
front end of the tubular body, being located in front of
a front end of the front casing, and being retractable
into the front casing;

[0015] a front cap mounted detachably around the outer
sleeve of the needle hub and abutting the front end of
the front casing; and

[0016] a front spring mounted in the front segment of
the inner casing, held between the actuating portions of
the connection rod, and having two ends abutting the
connection rod and the inner casing, respectively; and

[0017] the driving mechanism comprises

[0018] arear casing being hollow and mounted on a rear
end of the front casing;

[0019] a driving casing mounted securely in the rear
casing, extending into the front casing, and having a
receiving space formed axially through the driving
casing and two resilient engaging tabs;

[0020] a driving tube mounted in the driving casing and
having

[0021] a tube hole formed in a rear end of the driving
tube;

[0022] an end board formed on a front end of the

driving tube and having a through bore defined
through the end board and communicating with the
tube hole; and

[0023] two side holes defined radially in an outer
surface of the driving tube, communicating with the
tube hole, and selectively engaged with the resilient
engaging tabs of the driving casing, wherein the
actuating portions of the connection rod selectively
extend into the driving tube to disengage the resilient
engaging tabs from the side holes;
[0024] two engaging members mounted in the driving
casing and mounted around a front end of the driving
tube, and each engaging member having
[0025] two engaging hooks formed on a front end of
the engaging member, selectively extending through
the first through holes in the inner casing, respec-
tively, and selectively engaged with the hooks on the
connection rod; and

[0026] two resilient locking portions formed on a rear
end of the engaging member and engaged with the
driving casing, wherein the engaging members are
selectively pushed by the connection rod to move
and to engage with the first through holes in the inner
casing;

[0027] a pushing rod mounted in the driving tube and
having a first rod segment mounted through the through
bore in the end board of the driving tube, a second rod
segment, and a middle board formed between the first
rod segment and the second rod segment and abutting
the two resilient engaging tabs that are engaged with
the side holes in the driving tube; and

[0028] a rear spring mounted in the driving tube,
mounted around the second rod segment of the pushing
rod, and having two ends abutting the middle board and
the rear casing, respectively.

[0029] Wherein, the driving casing further has

[0030] two engaging recesses defined in an inner sur-
face of the driving casing and being diametrically
opposite each other; and
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[0031] two guiding recesses defined in the inner surface
of the driving casing and being diametrically opposite
each other;

[0032] the engaging recesses and the guiding recesses in
the driving casing are arranged in an alternate manner;
[0033] the resilient engaging tabs of the driving casing
correspond respectively to the guiding recesses in position;
[0034] the actuating portions of the connection rod are
mounted respectively through the guiding recesses and
selectively push the actuating portions, respectively, to
swing outward; and

[0035] the resilient locking portions of each engaging
member are engaged detachably with the engaging recesses
in the driving casing.

[0036] Wherein, the two first through holes and the two
second through holes in the inner casing are arranged in an
alternate manner;

[0037] the first through holes are diametrically opposite
each other;

[0038] the second through holes are diametrically opposite
each other;

[0039] the baffle of the inner casing has an inner tube
formed on a front side of the baffle and extending into the
front segment of the inner casing;

[0040] the inner hole in the baffle extends into the inner
tube; and

[0041] the front spring is mounted around the inner tube.
[0042] Wherein, the two first through holes and the two

second through holes in the inner casing are arranged in an
alternate manner;

[0043] the first through holes are diametrically opposite
each other;

[0044] the second through holes are diametrically opposite
each other;

[0045] the baflle of the inner casing has an inner tube
formed on a front side of the baffle and extending into the
front segment of the inner casing;

[0046] the inner hole in the baffle extends into the inner
tube; and

[0047] the front spring is mounted around the inner tube.
[0048] Wherein, the front casing has a window formed

radially in an outer surface of a front segment of the front
casing and communicating with the assembling space;
[0049] the front segment of the inner casing comprises two
wings diametrically opposite each other and spaced at a
spaced interval;

[0050] the interval between the wings is equal to a width
of the window in the front casing; and

[0051] the connection rod has an elongated hole defined in
the rod body of the connection rod and corresponding to the
window in the front casing in position.

[0052] Wherein, the front casing further has two engaging
holes defined in a rear segment of the front casing;

[0053] the rear casing has two extension tabs formed on a
front end of the rear casing and extending into the rear
segment of the front casing;

[0054] each extension tab has an engaging protrusion
selectively engaged with a respective one of the engaging
holes in the front casing and a fixing hole defined in the
extension tab; and

[0055] the driving casing has two fixing blocks formed on
an outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing.
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[0056] Wherein, the front casing further has two engaging
holes defined in a rear segment of the front casing;
[0057] the rear casing has two extension tabs formed on a
front end of the rear casing and extending into the rear
segment of the front casing;
[0058] each extension tab has an engaging protrusion
selectively engaged with a respective one of the engaging
holes in the front casing and a fixing hole defined in the
extension tab;
[0059] the driving casing has two fixing blocks formed on
an outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing;
[0060] the rod body of the connection rod further has two
resilient tabs formed on an outer surface of the rod body and
being diametrically opposite each other; and
[0061] the tubular body of the needle hub further has two
tab holes defined in the tubular body and engaged respec-
tively with the resilient tabs on the rod body of the connec-
tion rod to connect the connection rod with the needle hub.
[0062] Wherein, the front cap comprises
[0063] a cap body mounted around the outer sleeve of
the needle hub and having a closed front end and an
open rear end abutting the front end of the front casing;
and
[0064] a connection tube formed in the cap body,
extending out of the open rear end of the cap body,
extending into the tubular body of the needle hub, and
having a rear end provided with a hook and at least one
slit defined in the rear end of the connection tube.

[0065] The present invention can achieve the following
advantages:
[0066] 1. A syringe can be conveniently assembled with

the injection pen that comprises pre-assembled actuating
mechanism and the driving mechanism.

[0067] 2. In the injection pen, the needle hub connected
with the connection rod and the front spring of the actuating
mechanism is mounted in the front casing and the inner
casing, and the front cap is mounted on the front end of the
front casing and is mounted around the needle hub. The
driving tube and the engaging members are mounted in the
driving casing, and the pushing rod connected with the rear
spring is mounted in the driving tube. The engaging tabs of
the driving casing are applied to engage the driving casing
with the connection rod to lock the rear spring. With such an
arrangement, after the syringe is mounted between the
actuating mechanism and the driving mechanism and the
front cap is removed, the needle hub can be pressed to enable
the needle to be exposed and the needle can be pierced into
the skin of a human body. The connection rod can be moved
to push and to disengage the resilient tabs on the driving
casing by the retracted needle hub. The released rear spring
can push the pushing rod to push the piston to move forward.
Accordingly, the syringe can inject the medication in a
predetermined dose.

[0068] 3. After the injection pen is used, the needle hub
can be pushed to the original position by the front spring and
to enclose the needle. The engaging members can be moved
to engage with the inner casing by the connection rod, such
that the needle hub can be prevented from retracting into the
front casing again. Accordingly, needle stick injuries by the
used needle can be prevented.

[0069] In addition, the injection pen in accordance with
the present invention can also keep the unused needle from
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being retracted by the front cap mounted on the front end of
the front casing and around the needle hub. The safety of
using the injection pen can be improved.

[0070] The injection pen in accordance with the present
invention can move the connection rod rearward by the
pressed needle hub until the hooks on the connection rod
extend into the first through holes and are engaged with the
engaging hooks on the engaging members to generate
sounds. After the engaging members are moved by the
connection rod, the locking portions on the engaging mem-
bers will be engaged with the baffle on the inner casing to
generate sounds by the movement of the connection rod.

BRIEF DESCRIPTION OF THE DRAWINGS

[0071] FIG. 1 is an exploded perspective view of an
injection pen in accordance with the present invention with
a syringe;

[0072] FIG. 2 is an exploded perspective view of the
actuating mechanism of the injection pen in FIG. 1;
[0073] FIG. 3 is an exploded perspective view of the
driving mechanism of the injection pen in FIG. 1;

[0074] FIG. 4 is a cross sectional top view of the injection
pen in FIGS. 1 to 3 combined with the syringe;

[0075] FIG. 5 is a cross sectional side view of the injection
pen in FIGS. 1 to 3 combined with the syringe;

[0076] FIG. 6 is a top view of the injection pen in FIG. 1
combined with the syringe;

[0077] FIG. 7 is a top view in partial section of the
injection pen in FIGS. 1 to 3 and 6 combined with the
syringe;

[0078] FIG. 8 is a top view in partial section of the
injection pen in FIGS. 1 to 3 with the front cap being
removed;

[0079] FIG. 9 is a top view in partial section of the
injection pen in FIGS. 1 to 3 with the needle hub being
pressed;

[0080] FIG. 10 is a cross sectional top view of the injec-
tion pen in FIGS. 1 to 3 with the needle hub being pressed;
[0081] FIG. 11 is a top view in partial section of the
injection pen in FIGS. 1 to 3 with the needle hub being
released after the injection is completed; and

[0082] FIG. 12 is a cross sectional top view of the injec-
tion pen in FIGS. 1 to 3 with the needle hub being released
after the injection is completed.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

[0083] With the reference to FIG. 1, a preferred embodi-
ment of an injection pen in accordance with the preset
invention is shown for combining with a syringe 3 to inject
medication and comprises an actuating mechanism 1 and a
driving mechanism 2.

[0084] With reference to FIGS. 1, 2, 4, and 5, the actuating
mechanism 1 comprises a front casing 10, an inner casing
20, a connection rod 30, a needle hub 40, a front cap 50, and
a front spring 60.

[0085] With reference to FIGS. 1, 2, 4, and 5, the front
casing 10 has an assembling space defined axially through
the front casing 10. In the embodiment, a window 11 is
formed radially in an outer surface of a front segment of the
front casing 10 and communicates with the assembling
space. Two engaging holes 12 are defined in a rear segment
of the front casing 10.
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[0086] With reference to FIGS. 1, 2, 4, and 5, the inner
casing 20 is mounted in the front casing 10. The front end
of the inner casing 20 is spaced from the front end of the
front casing 10 at a spaced interval. The inner casing 20
comprises a front segment 21, a rear segment 22, and a baffle
23. The front segment 21 and the rear segment 22 are formed
respectively on the front end and the rear end of the inner
casing 20. The baffle 23 is disposed between the front
segment 21 and the second segment 22. The baffle 23 further
has an inner tube 24 formed on a front side of the baffle 23
and extending into the front segment 21. An inner hole 25 is
defined in the baffle 23 and the inner tube 24. The baffle 23
further has two first through holes 26 and two second
through holes 27 located around the inner tube 24. The two
first through holes 26 and the two second through holes 27
are arranged in an alternate manner. The two first through
holes 26 are diametrically opposite each other, and the two
second through holes 27 are diametrically opposite each
other.

[0087] With reference to FIGS. 1, 2, 4, and 5, in the
embodiment, the front segment 21 of the inner casing 20
comprises two front wings 211 diametrically opposite each
other and spaced at a spaced interval. The interval between
the front wings 211 is equal to a width of the window 11 in
the front casing 10. The rear segment 22 comprises two rear
wings 221 diametrically opposite each other and spaced at a
spaced interval. The front wings 211 are respectively aligned
with the rear wings 221.

[0088] With reference to FIGS. 1, 2, 4, and 5, the con-
nection rod 30 is mounted in the inner casing 20 and is
mounted around the inner tube 24. The connection rod 30
comprises a rod body 31, two hooks 32, and two actuating
portions 33. An axial hole 34 is defined axially through the
rod body 31. The hooks 32 and the actuating portions 33 are
formed on a periphery of a rear end of the rod body 31 and
are arranged in an alternate manner. The hooks 32 corre-
spond respectively to the first through holes 26 in the inner
casing 20 in position. The actuating portions 33 extend
respectively through the second through holes 27 in the
inner casing 20. An elongated hole 35 is formed in the rod
body 31, or two elongated holes 35 are defined in the rod
body 31 and are diametrically opposite each other as shown
in the embodiment. The elongated hole 35 corresponds to
the window 11 of the front casing 10 in position. Two
resilient tabs 36 are formed on an outer surface of the rod
body 31 and are diametrically opposite each other.

[0089] With reference to FIGS. 1, 2, 4, and 5, the needle
hub 40 is mounted in the front casing 10, is connected with
the connection rod 30 to move with the connection rod 30,
and moveably extends out of the front end of the front casing
10. The needle hub 40 has a tubular body 41 and an outer
sleeve 42. The outer sleeve 42 has dimensions larger than
those of the tubular body 41, is formed around a front end
of the tubular body 41, and is located in front of the
connection rod 30. A central hole 43 is defined axially
through the tubular body 41. The tubular body 41 is inserted
securely into the rod body 31 of the connection rod 30 to
move with the connection rod 30. In the embodiment, the
tubular body 41 further has two tab holes 44 defined in the
tubular body 41 and engaged respectively with the resilient
tabs 36 on the rod body 31. Multiple reinforcing ribs 46 are
formed between the inner surface of the outer sleeve 42 and
the outer surface of the tubular body 41.
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[0090] With reference to FIGS. 1, 2, 4, and 5, the front cap
50 is mounted detachably around the needle hub 40 and
abuts the front end of the front casing 10. The front cap 50
comprises a cap body 51 and a connection tube 52. The cap
body 51 has a closed front end and an open rear end. The cap
body 51 is mounted around the outer sleeve 42 of the needle
hub, and the open rear end of the cap body 51 abuts the front
end of the front casing 10. The connection tube 52 is formed
in the cap body 51, extends out of the open rear end of the
cap body 51, and extends into the central hole 42 in the
tubular body 41 of the needle hub 40. The connection tube
52 has at least one slit 53 defined in the rear end of the
connection tube 52 to allow the rear end of the connection
tube 52 to have resilience. With reference to FIGS. 4 and 5,
in the embodiment, the rear end of the connection tube 52
may be provided with a hook 521.

[0091] With reference to FIGS. 1, 2, 4, and 5, the front
spring 60 is mounted in the front segment 21 of the inner
casing 20 and is mounted around the inner tube 24. The
actuating portions 33 are disposed around the front spring
60. The front spring 60 has two ends abutting respectively
the connection rod 30 and the inner casing 20 to allow the
front spring 60 to be compressed and to provide a resilient
force to the connection rod 30.

[0092] With reference to FIGS. 1. 3, 4, and 5, the driving
mechanism 2 is mounted on a rear end of the actuating
mechanism 1 and comprises a rear casing 70, a driving
casing 80, a driving tube 90, two engaging members A0, a
pushing rod Al, and a rear spring A2.

[0093] With reference to FIGS. 1, 3, 4, and 5, the rear
casing 70 is assembled on the rear end of the front casing 10
of the actuating mechanism 1 and has a closed rear end and
an open front end. The rear casing 70 further has two
extension tabs 71 formed on the front end of the rear casing
70 and extending into the rear segment of the front casing
10. Each extension tab 71 has an engaging protrusion 72
selectively engaged with a respective one of the engaging
holes 12 in the front casing 10 to securely attach the rear
casing 70 onto the rear end of the front casing 10 and a fixing
hole 73 defined in the extension tab 71.

[0094] With reference to FIGS. 1, 3, 4, and 5, the driving
casing 80 is mounted securely in the rear casing 70 and
extends into the front casing 10 and the rear segment 22 of
the inner casing 20 of the actuating mechanism 1. The
driving casing 80 has a receiving space formed axially
through the driving casing 10, two engaging recesses 81,
two guiding recesses 82, two resilient engaging tabs 83, and
two fixing blocks 84. The engaging recesses 81 are defined
in an inner surface of the driving casing 80 and are dia-
metrically opposite each other, and the guiding recesses 82
are defined in the inner surface of the driving casing 80 and
are diametrically opposite each other. The engaging recesses
81 and the guiding recesses 82 are arranged in an alternate
manner. The engaging tabs 83 are diametrically opposite
each other and correspond respectively to the guiding
recesses 82 in position. The fixing blocks 84 are formed on
an outer surface of the driving casing 80 and engaged
respectively with the fixing hole 73 in the rear casing 70 to
securely mount the driving casing 80 in the rear casing 70.
The actuating portions 33 of the connection rod 30 are
mounted respectively through the guiding recesses 82 to
allow the actuating portions 33 to push the resilient tabs 83
to swing outward.
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[0095] With reference to FIGS. 1, 3, 4, and 5, the driving
tube 90 is mounted in the driving casing 80 and has a tube
hole 91, an end board 92, and two side holes 94. The tube
hole 91 is formed in a rear end of the driving tube 90. The
end board 92 is formed on a front end of the driving tube 90
and has a through bore 93 defined through the end board 92
and communicating with the tube hole 91. The side holes 94
are defined radially in an outer surface of the driving tube 90
and communicate with the tube hole 91.

[0096] With reference to FIGS. 1, 3, 4, and 5, the engaging
members A0 are mounted axially moveably in the driving
casing 80 and are diametrically opposite each other and are
disposed around a front end of the driving tube 90. Each
engaging member A0 has engaging hooks A01 and two
resilient locking portions A02. The engaging hooks A01 are
formed on a front end of the engaging member A0, selec-
tively extend respectively through the first through holes 26
in the inner casing 20 and are selectively engaged with the
hooks 32 on the connection rod 30. The resilient locking
portions A02 are formed on a rear end of the engaging
member A0 and are engaged respectively with the engaging
recesses 81 in the driving casing 80, and each locking
portion A02 has a locking block A03.

[0097] With reference to FIGS. 1, 3, 4, and 5, the pushing
rod Al is mounted in the driving tube 90 and comprises a
first rod segment Al1l, a second rod segment A12, and a
middle board A13. The first rod segment A11 and the second
rod segment A12 are aligned axially with each other. The
first rod segment A11 is mounted through the through bore
93 in the end board 92. The middle board A13 is formed
between the first rod segment A1l and the second rod
segment A12 and has an outer diameter smaller than an inner
diameter of the tube hole 91 of the driving tube 90 but larger
than an inner diameter of the through bore 93 of the end
board 92 and diameters of the first rod segment A11 and the
second rod segment A12. The middle board A13 on the
pushing rod Al abuts against the two resilient engaging tabs
83 that extend through the side holes 94 in the driving tube
90 to hold the middle board A13 in position by the driving
tube 90.

[0098] With reference to FIGS. 1, 3, 4, and 5, the rear
spring A2 is mounted in the driving tube 90 and is mounted
around the second rod segment A12 of the pushing rod Al.
The rear spring A2 has two ends abutting the middle board
A13 and the rear casing 70, respectively.

[0099] When the injection pen is in use, with reference to
FIG. 1, the actuating mechanism 1 and the driving mecha-
nism 2 are respectively assembled in advance, and a syringe
3 is mounted inside the actuating mechanism 1 and the
driving mechanism 2 then is combined with the rear end of
the actuating mechanism 1 to dispose the syringe 3 between
the actuating mechanism 1 and the driving mechanism 2.
With reference to FIGS. 4, 5, 6, and 7, the barrel 3B of the
syringe 3 extends into the connection rod 30 of the actuating
mechanism 1, and the needle 3A enclosed by a needle cap
3D extends into the needle hub 40. The needle cap 3D is
engaged with the hook 521 on the connection tube 52 of the
front cap 50. The pushing rod Al of the driving mechanism
2 extends into the barrel 3B of the syringe 3 and abuts the
piston 3C.

[0100] With reference to FIGS. 6 and 7, to inject medica-
tion by the injection pen, the front cap 50 is detached from
the front end of the front casing 10, and the needle 3D of the
syringe 3 will be removed simultaneously with the engage-
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ment with the hook 521 on the connection tube 52 of the
front cap 50. At this time, with reference to FIGS. 8, 4, and
5, the needle hub 40 is disposed around the needle 3A of the
syringe 3 to keep the needle 3A from being exposed.
[0101] With reference to FIGS. 9, 10, and 5, during
injection, the needle hub 40 is pressed, and the front spring
60 is compressed via the connection rod 30 connected with
the rear end of the needle hub 40. The needle hub 40 is
retracted into the front casing 10, and the needle 3A of the
syringe 3 is exposed. Accordingly, the needle 3A is ejected
into the skin of a human body. With the needle hub 40 being
pressed, the connection rod 30 is moved rearward by the
needle hub 40 until the hooks 32 extend into the first through
holes 26, and the hooks 32 are engaged with the engaging
hooks A01 on the engaging members A0 to generate sounds
to serve as a starting reminder. At this time, the actuating
portions 33 on the connection rod 30 push against the
engaging tabs 83 on the driving casing 80 to disengage the
engaging tabs 83 from the side holes 94 in the driving tube
90 and the middle board A13 on the pushing rod A1 mounted
in the driving tube 90. The compressed rear spring A2 is
released, and the pushing rod Al is pushed forward by the
rear spring A2. Consequently, the pushing rod Al pushes the
piston 3C in the syringe 3 to move forward, and medication
in the syringe is injected into the human body via the needle
3A. During the injection, the movement of the piston 3C is
visible via the window 11 in the front casing 10.

[0102] After the injection, the needle 3A is detached from
the human body; with reference to FIGS. 11 and 12, the
needle hub 40 and the connection rod 30 connected with the
needle hub 40 are moved to the original positions by the
front spring 60. At this time, the engaging members A0 are
moved forward with the connection rods due to the connec-
tion with the connection rod 30 until the locking blocks A03
on locking portions A02 on the engaging members A0 abut
the baffle 23 to generate sounds to serve as reminder of the
termination of medication discharge. Accordingly, the
engaging members A0 are secured on the baffle 23 and is
kept from being moved rearward. With the fixed engaging
members A0 and the connection rod 30, the needle hub 40
can be kept from being pressed and from being retracted into
the front casing 10. Thus, the tip of the needle 3A can be
enclosed inside the needle hub 40, so a user can be prevented
from an accidental needle stick.

[0103] Even though numerous characteristics and advan-
tages of the present invention have been set forth in the
foregoing description, together with details of the structure
and function of the invention, the disclosure is illustrative
only, and changes may be made in detail, especially in
matters of shape, size, and arrangement of parts within the
principles of the invention to the full extent indicated by the
broad general meaning of the terms in which the appended
claims are expressed.

1. An injection pen comprising an actuating mechanism
and a driving mechanism connected with the actuating
mechanism, wherein

the actuating mechanism comprises

a front casing having an assembling space defined
axially through the front casing;

an inner casing mounted in the assembling space in the
front casing and having a front segment, a rear
segment, and a baffle disposed between the front
segment and the rear segment and having an inner
hole, two first through holes, and two second through
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holes, wherein the two first through holes and the
two second through holes are located around the
inner hole;
a connection rod mounted moveably in the inner casing
and comprising
a rod body having an axial hole defined axially
through the rod body;

two hooks formed on a rear end of the rod body at
positions corresponding respectively to the first
through holes of the inner casing; and

two actuating portions formed on the rear end of the
rod body and extending respectively through the
second through holes of the inner casing;

a needle hub mounted moveably in the front casing,
connected with the connection rod, and having a
tubular body and an outer sleeve formed around a
front end of the tubular body, being located in front
of a front end of the front casing, and being retract-
able into the front casing;

a front cap mounted detachably around the outer sleeve
of the needle hub and abutting the front end of the
front casing; and

a front spring mounted in the front segment of the inner
casing, held between the actuating portions of the
connection rod, and having two ends abutting the
connection rod and the inner casing, respectively;
and

the driving mechanism comprises
a rear casing being hollow, mounted on a rear end of the
front casing;
a driving casing mounted securely in the rear casing,
extending into the front casing, and having a receiv-
ing space formed axially through the driving casing
and two resilient engaging tabs;
a driving tube mounted in the driving casing and having
a tube hole formed in a rear end of the driving tube;
an end board formed on a front end of the driving
tube and having a through bore defined through
the end board and communicating with the tube
hole; and

two side holes defined radially in an outer surface of
the driving tube, communicating with the tube
hole, and selectively engaged with the resilient
engaging tabs of the driving casing, wherein the
actuating portions of the connection rod selec-
tively extend into the driving tube to disengage the
resilient engaging tabs from the side holes;
two engaging members mounted in the driving casing
and mounted around the front end of the driving
tube, and each engaging member having
two engaging hooks formed on a front end of the
engaging member, selectively extending respec-
tively through the first through holes in the inner
casing and selectively engaged with the hooks on
the connection rod; and

two resilient locking portions formed on a rear end of
the engaging member and engaged with the driv-
ing casing, wherein the engaging members are
selectively pushed by the connection rod to move
and to engage with the first through holes in the
inner casing;

a pushing rod mounted in the driving tube and having
a first rod segment mounted through the through bore
in the end board of the driving tube, a second rod
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segment, and a middle board formed between the
first rod segment and the second rod segment and
abutting the two resilient engaging tabs that are
engaged with the side holes in the driving tube; and
a rear spring mounted in the driving tube, mounted
around the second rod segment of the pushing rod,
and having two ends abutting the middle board and
the rear casing, respectively.
2. The injection pen as claimed in claim 1, wherein
the driving casing further has
two engaging recesses defined in an inner surface of the
driving casing and being diametrically opposite each
other; and
two guiding recesses defined in the inner surface of the
driving casing and being diametrically opposite each
other;
the engaging recesses and the guiding recesses in the
driving casing are arranged in an alternate manner;
the resilient engaging tabs of the driving casing corre-
spond respectively to the guiding recesses in position;
the actuating portions of the connection rod are mounted
respectively through the guiding recesses and selec-
tively push the actuating portions, respectively, to
swing outward; and
the resilient locking portions of each engaging member
are engaged detachably with the engaging recesses in
the driving casing.
3. The injection pen as claimed in claim 1, wherein
the two first through holes and the two second through
holes in the inner casing are arranged in an alternate
manner;
the first through holes are diametrically opposite each
other;
the second through holes are diametrically opposite each
other;
the baffle of the inner casing has an inner tube formed on
a front side of the baffle and extending into the front
segment of the inner casing;
the inner hole in the baffle extends into the inner tube; and
the front spring is mounted around the inner tube.
4. The injection pen as claimed in claim 2, wherein
the two first through holes and the two second through
holes in the inner casing are arranged in an alternate
manner;
the first through holes are diametrically opposite each
other;
the second through holes are diametrically opposite each
other;
the baffle of the inner casing has an inner tube formed on
a front side of the baffle and extending into the front
segment of the inner casing;
the inner hole in the baffle extends into the inner tube; and
the front spring is mounted around the inner tube.
5. The injection pen as claimed in claim 1, wherein
the front casing has a window formed radially in an outer
surface of a front segment of the front casing and
communicating with the assembling space;
the front segment of the inner casing comprises two wings
diametrically opposite each other and spaced at a
spaced interval;
the interval between the wings is equal to a width of the
window in the front casing; and
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the connection rod has an elongated hole defined in the
rod body of the connection rod and corresponding to
the window in the front casing in position.

6. The injection pen as claimed in claim 2, wherein

the front casing has a window formed radially in an outer
surface of a front segment of the front casing and
communicating with the assembling space;

the front segment of the inner casing comprises two wings
diametrically opposite each other and spaced at a
spaced interval,

the interval between the wings is equal to a width of the
window in the front casing; and

the connection rod has an elongated hole defined in the
rod body of the connection rod and corresponding to
the window in the front casing in position.

7. The injection pen as claimed in claim 3,

wherein the front casing has a window formed radially in
an outer surface of a front segment of the front casing
and communicating with the assembling space;

the front segment of the inner casing comprises two wings
diametrically opposite each other and spaced at a
spaced interval;

the interval between the wings is equal to a width of the
window in the front casing; and

the connection rod has an elongated hole defined in the
rod body of the connection rod and corresponding to
the window in the front casing in position.

8. The injection pen as claimed in claim 4, wherein

the front casing has a window formed radially in an outer
surface of a front segment of the front casing and
communicating with the assembling space;

the front segment of the inner casing comprises two wings
diametrically opposite each other and spaced at a
spaced interval,

the interval between the wings is equal to a width of the
window in the front casing; and

the connection rod has an elongated hole defined in the
rod body of the connection rod and corresponding to
the window in the front casing in position.

9. The injection pen as claimed in claim 5, wherein

the front casing further has two engaging holes defined in
a rear segment of the front casing;

the rear casing has two extension tabs formed on a front
end of the rear casing and extending into the rear
segment of the front casing;

each extension tab has an engaging protrusion selectively
engaged with a respective one of the engaging holes in
the front casing and a fixing hole defined in the exten-
sion tab;

the driving casing has two fixing blocks formed on an
outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing;

the rod body of the connection rod further has two
resilient tabs formed on an outer surface of the rod body
and diametrically opposite each other; and

the tubular body of the needle hub further has two tab
holes defined in the tubular body and engaged respec-
tively with the resilient tabs on the rod body of the
connection rod to connect the connection rod with the
needle hub.
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10. The injection pen as claimed in claim 6, wherein

the front casing further has two engaging holes defined in
a rear segment of the front casing;

the rear casing has two extension tabs formed on a front
end of the rear casing and extending into the rear
segment of the front casing;

each extension tab has an engaging protrusion selectively
engaged with a respective one of the engaging holes in
the front casing and a fixing hole defined in the exten-
sion tab;

the driving casing has two fixing blocks formed on an
outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing;

the rod body of the connection rod further has two
resilient tabs formed on an outer surface of the rod body
and diametrically opposite each other; and

the tubular body of the needle hub further has two tab
holes defined in the tubular body and engaged respec-
tively with the resilient tabs on the rod body of the
connection rod to connect the connection rod with the
needle hub.

11. The injection pen as claimed in claim 7, wherein

the front casing further has two engaging holes defined in
a rear segment of the front casing;

the rear casing has two extension tabs formed on a front
end of the rear casing and extending into the rear
segment of the front casing;

each extension tab has an engaging protrusion selectively
engaged with a respective one of the engaging holes in
the front casing and a fixing hole defined in the exten-
sion tab;

the driving casing has two fixing blocks formed on an
outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing;

the rod body of the connection rod further has two
resilient tabs formed on an outer surface of the rod body
and diametrically opposite each other; and

the tubular body of the needle hub further has two tab
holes defined in the tubular body and engaged respec-
tively with the resilient tabs on the rod body of the
connection rod to connect the connection rod with the
needle hub.

12. The injection pen as claimed in claim 8, wherein

the front casing further has two engaging holes defined in
a rear segment of the front casing;

the rear casing has two extension tabs formed on a front
end of the rear casing and extending into the rear
segment of the front casing;

each extension tab has an engaging protrusion selectively
engaged with a respective one of the engaging holes in
the front casing and a fixing hole defined in the exten-
sion tab;

the driving casing has two fixing blocks formed on an
outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing;

the rod body of the connection rod further has two
resilient tabs formed on an outer surface of the rod body
and diametrically opposite each other; and

the tubular body of the needle hub further has two tab
holes defined in the tubular body and engaged respec-
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tively with the resilient tabs on the rod body of the
connection rod to connect the connection rod with the
needle hub.

13. The injection pen as claimed in claim 1, wherein

the front casing further has two engaging holes defined in
a rear segment of the front casing;

the rear casing has two extension tabs formed on a front
end of the rear casing and extending into the rear
segment of the front casing;

each extension tab has an engaging protrusion selectively
engaged with a respective one of the engaging holes in
the front casing and a fixing hole defined in the exten-
sion tab; and

the driving casing has two fixing blocks formed on an
outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing.

14. The injection pen as claimed in claim 2, wherein

the front casing further has two engaging holes defined in
a rear segment of the front casing;

the rear casing has two extension tabs formed on a front
end of the rear casing and extending into the rear
segment of the front casing;

each extension tab has an engaging protrusion selectively
engaged with a respective one of the engaging holes in
the front casing and a fixing hole defined in the exten-
sion tab; and

the driving casing has two fixing blocks formed on an
outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing.

15. The injection pen as claimed in claim 3, wherein

the front casing further has two engaging holes defined in
a rear segment of the front casing;

the rear casing has two extension tabs formed on a front
end of the rear casing and extending into the rear
segment of the front casing;

each extension tab has an engaging protrusion selectively
engaged with a respective one of the engaging holes in
the front casing and a fixing hole defined in the exten-
sion tab; and

the driving casing has two fixing blocks formed on an
outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing.

16. The injection pen as claimed in claim 4, wherein

the front casing further has two engaging holes defined in
a rear segment of the front casing;

the rear casing has two extension tabs formed on a front
end of the rear casing and extending into the rear
segment of the front casing;

each extension tab has an engaging protrusion selectively
engaged with a respective one of the engaging holes in
the front casing and a fixing hole defined in the exten-
sion tab; and

the driving casing has two fixing blocks formed on an
outer surface of the driving casing and engaged respec-
tively with the fixing hole in the rear casing to securely
mount the driving casing in the rear casing.
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17. The injection pen as claimed in claim 1, wherein 19. The injection pen as claimed in claim 3, wherein
the front cap comprises the front cap comprises
a cap body mounted around the outer sleeve of the a cap body mounted. around the outer sleeve of the
needle hub and having a closed front end and an open needle hub anq having a closed front end and an open
rear end abutting the front end of the front casing; rezr end abutting the front end of the front casing;
and an . . .
. . . a connection tube formed in the cap body, extending
a corineigttlhon tube formedd mfttlll1e cap Eoiy’ ex:eng%ng out of the open rear end of the cap body, extend@ng
out ol the open rear end ol the cap body, exiending into the tubular body of the needle hub, and having
into the tubular body of the needle hub, and having a rear end provided with a hook and at least one slit
a rear egd provided with a hook and at least one slit defined in the rear end of the connection tube.
defined in the rear end of the connection tube. 20. The injection pen as claimed in claim 4, wherein
18. The injection pen as claimed in claim 2, wherein the front cap comprises
the front cap comprises a cap body mounted around the outer sleeve of the
a cap body mounted around the outer sleeve of the needle hub and having a closed front end and an open
needle hub and having a closed front end and an open rear end abutting the front end of the front casing;
rear end abutting the front end of the front casing; and . . .
and a connection tube formed in the cap body, extending
a connection tube formed in the cap body, extending out of the open rear end of the cap body, extend%ng
out of the open rear end of the cap body, extending into the tubular body of the needle hub, and having
into the tubular body of the needle hub ,and having a rear end provided with a hook and at least one slit
a rear end provided with a hook and at least one slit defined in the rear end of the connection tube.

defined in the rear end of the connection tube. %k % %k



