SPECIFICATION
Title: SAFETY HANDLE OF FIRE EXTINGUISHER AND FIRE
EXTINGUISHER HAVING THE SAFETY HANDLE
The present invention relates to a fire extinguisher and
a safety handle thereof and more particularly, to a safety
handle with a configuration in which when a fire extinguisher
is used to extinguish a fire, the safety pin coupled to the

safety handle of the fire extinguisher may be easily separated.

RELATED ART

A fire extinguisher is used to extinguish a fire at its
initial stage and has a structure in which fire extinguishing
agents accommodated in the fire extinguisher gush.

With reference to FIG. 1, the structure and operation of
a conventional fire extinguisher will be described.

A conventional fire extinguisher is filled with fire
extinguishing agents in the main body 10. The fire
extinguishing agents filling the main body 10 are discharged
through a discharge pipe 11 arranged in the main body 10 and
sprayed through a hose 12 at the place where there is a fire.

Further, a wvalve 13 is installed between the discharge
pipe 11 and the hose 12 to open and close the discharge pipe
11, an opening pin 14 is installed at the upper side of the

valve 13 such that the wvalve 13 is opened to discharge the



fire extinguishing agents from the discharge pipe 11 to the
hose 12 when the opening pin 14 is pressed.

A safety handle 20 is coupled to the upper side of the
valve and consists of a lower handle 21 fixed to the upper
side of the wvalve 13 and an upper handle 22 swivably coupled
around a hinge shaft 23 fixed to the lower handle 21.

The opening pin 14 penetrates into the lower handle 21 to
extend towards the upper handle 22, and when the upper handle
22 1is pressed towards the lower handle 21, the upper handle 22
presses the opening pin 14 such that the valve 13 is opened to
gush the fire extinguishing agents.

Meanwhile, each of the upper 22 and lower 21 handles has
a through hole 1in parallel with the hinge shaft 23. The
through holes are formed at a position where the upper handle
22 does not press the opening pin 14, that 1is, a position
where the through holes are formed at a position where a path
into which the thorough holes penetrate into each other is
formed, in the state where the through holes are placed at the
upper side, and a safety pin 24 is inserted into the through
holes.

Accordingly, even when the upper handle 22 is pressed in
the state where the safety pin 24 is inserted, the upper
handle 22 does not rotate with respect to the hinge shaft 23
and the opening pin 14 is not pressed. However, when the fire

extinguisher is used to extinguish a fire, the safety pin 14
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is pulled and removed, the upper handle 22 1is pressed, the
upper handle 22 presses the opening pin 14 and then, the valve
13 is opened to gush the fire extinguishing agents.

Such a safety pin prevents the upper handle of the fire
extinguisher from being pressed by accident and prevents the
fire extinguishing agents from gushing without intention when
the fire extinguisher is not used. When the fire extinguisher
is used, the safety pin 24 1is pulled and removed from the
safety handle 20, and afterwards, the upper handle 22 1is
pressed downwards so as to gush the fire extinguishing agents
from the fire extinguisher.

People learn how to use the fire extinguisher during fire
drills conducted by schools and the relevant authorities.
However, despite this, there are still may people who do not
how to use the fire extinguisher. In particular, people are
often bewildered and confused about how to wuse the fire
extinguisher and finally cannot use the fire extinguisher in
an emergency such as a fire.

In particular, those who are not well-informed about a
method of using the fire extinguisher Dbring the fire
extinguisher to a place where there 1is a fire and often
attempt to pull the safety pin 1in the state where they
strongly grip the safety handle.

When the safety handle 20 is strongly gripped, the upper

handle 22 1is pressed towards the lower handle 21, and the
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safety pin 24 receives a strong shearing force from the
through holes of the safety handle. Due to the shearing force,
the safety pin 24 is not pulled from the through holes even

when the safety pin 24 is strongly pulled.

DETAILED DESCRIPTON OF THE INVENTION

TECHNICAL PROBLEMS

As a means to solve the above-described problems with a
fire extinguisher having a conventional structure, provided is
a safety handle and a fire extinguisher having the same
according to the present invention which has the structure in
which the safety pin is easily removed even in the state where
the safety handle is strongly gripped and the upper handle is

strongly pressed towards the lower handle.

TECHNICAL SOLUTIONS

The above-described problems can be solved by using the
present invention in relation to a safety handle of a fire
extinguisher and a fire extinguisher having a safety handle.

The present invention relates to a main body having a
gushing mouth for spraying fire extinguishing agents arranged
at the upper with which fire extinguishing agents are filled,
a valve arranged at the upper portion of the main body for
opening and closing the gushing mouth, an open pin arranged at

the upper side of the wvalve for opening the valve by means of
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pressing, and a safety handle coupled to the upper end of the
valve, in which when the safety handle is pressed, the open
pin is pressed such that the fire extinguishing agents in the
main body gush, and in the state in which a safety pin
installed between an upper handle and a lower handle is not
removed, the safety handle 1s not pressed because of the
safety pin.

A safety handle of a fire extinguisher according to the
present invention comprises a lower handle which is coupled to
the upper end of a wvalve and has a first hinge shaft at one
end thereof and a first support shaft parallel to the first
hinge shaft at a point spaced apart from the first hinge shaft;
an upper handle which is coupled to the lower handle so as to
swivel around the first hinge shaft, swivels downwards around
the first hinge shaft so as to push the open pin, and is
provided with a second support shaft parallel to the first
hinge shaft at one point; a safety pin for preventing the
upper handle from swiveling; a first link having a first end
in the length direction thereof coupled to the first support
shaft so as to swivel around the first support shaft; a second
link having a first end in the length direction thereof
coupled to the second support shaft so as to swivel around the
second support shaft; and a second hinge shaft to which a
second end at the opposite side of the first end of the first

link, and a second end at the opposite side of the first end
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of the second link are swivably coupled, wherein through-holes
are formed in each of the upper handle, the lower handle, and
the second hinge shaft, the through-holes are disposed at the
same point in the state where the upper handle does not swivel
downwards, and the safety pin 1is inserted into the through-
holes.

First, the operation of a safety handle and a fire
extinguisher having the same of the present invention with the
above—-described configuration will be described.

The upper handle may swivel around the first hinge shaft
with respect to the lower handle. When the upper handle 1is
pressed, the upper handle presses an open pin to open a valve
such that fire extinguisher agents gush out of the main body
of a fire extinguisher.

However, the safety handle of the present invention has a
configuration in which the upper handle is selectively
swiveled or prevented from swiveling, and includes a linkage
device and a safety pin.

The first link is swivably coupled to the upper handle,
and the second link is swivably coupled to the lower handle.
Because the first and second 1links are swivably coupled to
each other by a second hinge shaft, when the upper handle is
pressed, the upper handle swivels around the first hinge shaft
downwards. In this case, the first and second links rotates in

opposite directions to each other, and the second hinge shaft
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moves 1in the direction of the first hinge shaft or in the
opposite direction of the first hinge shaft.

Through-holes are formed at the upper handle, the lower
handle, and the second hinge shaft, and the safety pin is
inserted into the through-holes. In the state where the safety
pin 1is inserted, the second hinge shaft 1s prevented from
moving so as to prevent the first and second 1links from
rotating such that the upper handle is not pushed.

In the state where the safety pin is removed, when the
upper handle 1is pushed, a 1linkage device consisting of the
first 1link, the second link and the second hinge shaft does
not interfere with the operation of the upper handle.

Meanwhile, in terms of a fire extinguisher, the upper
handle is pushed to open the wvalve in the state where the
safety pin is removed. However, if the user does not know how
to use such a fire extinguisher or if the user is bewildered
because of a fire, the user might attempt to remove the safety
pin in the state where the user is gripping the safety handle,
that 1is, 1in the state where the upper handle is pressed
against the lower handle.

In terms of the safety handle of the present invention,
the pressing force acting on the upper handle is delivered to
the lower handle through the first 1link, the second hinge
shaft and the second link, and only frictional force between

the safety pin and inner surfaces of the through-holes of the
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second hinge shaft and the upper and lower handles acts on the
safety pin by means of the component of force of the pressing
force acting on the upper handle.

Such a component of force 1s a wvalue obtained by
multiplying a value of force (F) acting on the first support
shaft by means of the upper handle by a sine value of an angle
(6) formed by the straight line connecting the first and the
second support shafts and the straight 1line connecting the
second support shaft and the second hinge shaft. Accordingly,
the component of force is much smaller than force (F) acting
on the first support shaft by means of the upper handle.

As a result, in terms of the safety handle of the present
invention, even when the safety pin is removed in the state
where the upper handle is pressed, it takes a small amount of
force to remove the safety pin.

In particular, 1if the second hinge shaft is arranged
close to the straight line connecting the first support shaft
and the second support shaft, the angle (6) 1is very small.
Accordingly, the component of force acting on the safety pin
becomes smaller depending on the force actin on the upper

handle such that the safety pin is more easily removed.

ADVANTAGEOUS EFFECTS
According to the configuration and operation of the

present invention, even if the user does not know how to use
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the fire extinguisher or if the user is bewildered because of
a fire, the user can easily remove the safety pin from the
safety handle to gush the fire extinguishing agents even in
the state where the user is gripping the safety handle and the

upper handle is pressed.

BRIEF DESCRIPTION OF THE INVNETION

FIG. 1 is a perspective view illustrating a configuration
of a usual fire extinguisher.

FIGS. 2A and 2B are side views 1illustrating a safety
handle of a fire extinguisher according to an embodiment of
the present invention.

FIG. 3 is a view illustrating a safety handle of a fire
extinguisher according to an embodiment of the present
invention seen in the direction of the arrow of A in FIG. 2A.

FIG. 4 is a view illustrating the operation of a linkage
device of a safety handle of a fire extinguisher according to

an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The configuration and operation of a fire extinguisher
according to preferred embodiments of the preset invention
will Dbe described hereunder with reference to the attached

drawings.



A fire extinguisher according to this embodiment and the
conventional fire extinguisher illustrated in FIG. 1 are the
same except a safety handle. Accordingly, separate
descriptions and illustrations of the main body 10 and valve
13 of the fire extinguisher according to this embodiment will
be omitted.

Like safety handles of fire extinguishers according to
related arts, a safety handle 30 according to this embodiment
basically includes a lower handle 31 which is attached to the
upper end of a wvalve 13, into which an open pin 14 penetrates,
and from which the open pin protrudes, and an upper handle 32
which is swivably coupled to the lower handle 31 by means of a
first hinge shaft 33.

The detailed configuration and operation of a safety
handle 30 according to this embodiment will be described with
reference to FIGS. 2A and 4. In FIGS. 2A and 4, illustrations
of other configurations such as a main body 10, a valve 13 and
an open pin 14 etc. of the fire extinguisher except a safety
handle will be omitted for convenience’s sake.

A safety handle 30 according to this embodiment includes
a lower handle 31 which is fixed to the upper side of the
valve (13 in FIG. 1) and has a channel-shaped cross section, a
first hinge shaft 33 which is provided at the end fixed to the
upper end of the wvalve in the lower handle 31, and an upper

handle 32 whose one end is swivably coupled to a first hinge
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shaft 33 so as to swivel with respect to the lower handle 31
around the first hinge shaft 33 and which has the same
channel-shaped cross section as the lower handle 31 to extend.
The first hinge shaft 33 is arranged across the channel-shaped
cross sections of the upper handle 32 and lower handle 31.

With reference to FIG. 3, the upper handle 32 has through
holes 321 penetrating both side walls of the channel and
formed at a point spaced apart from the first hinge shaft 33,
and the lower handle 31 also has through holes 311 penetrating
both side walls of the channel and formed at a point placed
the same distance apart from the first hinge shaft 33 as the
through-holes 322 of the upper handle.

Meanwhile, the lower handle 31 has a first support shaft
312 installed between both side walls of the channel at a
lower side in the direction where the lower handle 31 swivels
with respect to the through holes 311 while the upper handle
32 has a second support shaft 322 installed between both side
walls of the channel at an upper side in the direction where
the upper handle 32 swivels with respect to the through holes
321.

A first link 41 is swivably coupled to the first support
shaft 312 of the lower handle 31, and in detail, a through
opening 411 is formed at the end of the first link 41, and the
first support shaft 312 is inserted into the through opening

411.
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A second 1link 42 1is swivably coupled to the second
support shaft 322 of the upper handle 32, and in detail, a
through opening 421 is formed at the end of the second link 42,
and the second support shaft 322 is inserted into the through
opening 421.

A protrusion part 412 is formed at the end at the
opposite side of the first support shaft 312 at the first link
41 at both sides in a lateral direction, and a through opening
413 is formed at the protrusion part 412. A protrusion part
422 is formed at the end at the opposite side of the second
support shaft 322 at the second link 42 at the center in a
lateral direction, and a through opening 423 is also formed at
the protrusion part 422.

The protrusion parts 412 of the first 1link and the
protrusion part 422 of the second 1link are arranged to be
complementary to each other. Accordingly, the protrusion parts
412 of the first 1link and the protrusion part 422 of the
second 1link are placed 1in parallel with each other as
illustrated in FIG. 3.

The second hinge shaft 43 is inserted into the protrusion
parts 412 of the first link and the protrusion part 422 of the
second link such that each end of one side of the first link
41 and the second link 42 is swivably coupled to the lower
handle 31 and the upper handle 32, and the ends of the other

side of the first 1link 41 and the second link 42 are swivably
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coupled to each other such that the first 1link 41 and the
second link 42 rotate with respect to each other.

The second hinge shaft 43 has a through hole 431
penetrating both ends of the second hinge shaft in the length
direction thereof.

In a non-operating state illustrated in FIG. 2A, that is,
in the state where the upper handle 32 is not pressed, the
through holes 311, 321 of the lower handle 31 and the upper
handle 32 are placed at the same point while the through hole
431 of the second hinge shaft 43 is placed at the same point
as the though holes 311, 321 of the upper and lower handles.
As described, the through holes 311, 321, 432 are in parallel
with one another, and a safety pin 50 1is inserted into the
through holes as illustrated in FIG. 3.

First, the operation of a safety handle will be described
with reference to FIG. 2B in the state where a safety pin 50
is removed from a safety handle 30 of this embodiment, that is,
in the state where fire extinguishing agents are sprayed.

When the wupper handle 32 1s pressed to gush fire
extinguishing agents, the second support shaft 322 is pressed.
Then, the compressive pressure 1s consecutively delivered to
the second 1link 42, the second hinge shaft 43 and the first
link 41.

By means of the delivered compressive pressure, the first

link 41 and the second 1link 42 rotate 1in the opposite
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direction, the second hinge shaft 43 moves toward a position
determined by the ends of the rotating first 1link 41 and
second link 42, that is, moves in a direction where the second
hinge shaft 43 moves far away from the first hinge shaft 33.

As described above, when the user presses the upper
handle 32 of +the safety handle 30 to operate the fire
extinguisher, a linkage device consisting of the first link 41,
the second 1link 42 and the second hinge shaft 43 put no
obstacle to the operation of the safety handle.

In the non-operating state of the fire extinguisher, the
safety pin 50 is inserted into the through holes 311, 321 of
the upper and lower handles and the through hole 431 of the
second hinge shaft.

As described above, when the upper handle 32 is pressed
in the state where the safety pin 50 is inserted, the second
support shaft 322 1is pressed, and then, the compressive
pressure 1is consecutively delivered to the second link 42, the
second hinge shaft 43 and the first 1link 41. However, because
the safety pin 50 is inserted into the through holes 311, 321
of the upper and lower handles, the second hinge shaft 43 may
not move. Accordingly, the first 1link 41 and the second link
42 may not swivel. Therefore, the upper handle 32 may not
swivel downwards.

By means of the above-described operation, in the state

where the safety pin 50 1is inserted, the upper handle 32 1is
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not pressed. Accordingly, the safety handle remains in the
non-operation state because of the safety pin 50.

Meanwhile, in this embodiment, even in the state where
the wupper handle 32 is strongly pressed towards the lower
handle 31, the safety pin 50 may be easily removed when being
strongly gripped. The operation theory will be described below.

In this embodiment, the center of the second hinge shaft
43 is arranged out of the line connecting the centers of the
first support shaft 312 and the second support shaft 322,
which serve as a center of the swivel movement of the first
link 41 and the second link 42.

When the second hinge shaft 43 is put on the straight
line connecting the first support shaft 312 and the second
support shaft 322, the second link 42 and the first 1link 41
form a straight line with respect to each other. In this state,
when the safety pin 50 is removed and the upper handle 32 is
pressed, the compressive pressure 1is delivered through the
second link 42 and the first 1link 41 to the lower handle 31,
and there is the possibility that the upper handle 32 cannot
rotate with respect to the first hinge shaft 33 while the
state where the first link 41 and the second link 42 do not
rotate is maintained.

However, this does not happen to the safe handle of this

embodiment because the second hinge shaft 43 is arranged out
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of the straight 1line connecting the first support shaft 312
and the second support shaft 322.

Due to the arrangement of the second hinge shaft, the
component of force (Fx) with respect to the force (F) acting
on the upper handle 32 causes frictional force which
interferes with the removal of the safety pin 50.

FIG. 4 illustrates only the first support shaft 312, the
first 1link 41, the second hinge shaft 43, the safety pin 50,
the second 1link 42 and the second support shaft 322 and
illustrates the state in which compressive force (F) acts on
the second support shaft 322 when the upper handle 32 1is
pressed.

Force (F) applied to the second support shaft 322 acts in
the direction of the straight line connecting the centers of
the second support shaft 322 and the first support shaft 312.
Such force (F) is the total force of the component of force
(Fy) in the 1length direction of the second link 42 at the
second hinge shaft 43 through the second 1link 42 and the
component of force (Fx) in a direction perpendicular to the
component of force (Fy).

By means of the component of force (Fx), the second hinge
shaft 43 is inclined towards a direction perpendicular to the
length direction of the second link 42. Because of this, the
safety pin 50 inserted into the through hole 431 of the second

hinge shaft 43 is also inclined by the second hinge shaft 43
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and is pressed towards the edges of the through holes 311, 321
of the upper and lower handles, and when the safety pin 50 is
removed from the through holes 311, 321, 431, frictional force
is caused, which interferes with the removal of the safety pin
50.

The component of force (Fx) in a perpendicular direction
acting on the safety pin 50 by means of the compressive force
(F) is described by the following formula.

Fx = sin(0)xF

Herein, the angle #“B8” 1is formed by the straight line,
connecting the first support shaft 312 and the second support
shaft 322, and the straight line connecting the second support
shaft 322 and the second hinge shaft 43 - i.e. the length
direction of the second link 42.

In this embodiment, the center of the second hinge shaft
43 1is arranged out of the straight line connecting the centers
of the first support shaft 312 and the second support shaft
322. Although the angle “6” is not 0 °, the angle “6” is very
small enough to arrange the second hinge shaft 43 slightly out
of the straight 1line connecting the centers of the first
support shaft 312 and the second support shaft 322.

Accordingly, the component of force (Fx) in a
perpendicular direction acting on the safety pin 50 1is very
small depending on force (F) pressed against the upper handle

32, and frictional force acting on the safety pin 1is very
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small by means of the component of force (Fx), thereby making
it possible to easily remove the safety pin in the state where
the upper handle is pressed according to the safety handle of

this embodiment.
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CLAIMS

[Claim 1]

A safety handle of a fire extinguisher which comprises a
main body with which fire extinguishing agents are filled and
which has a gushing mouth formed at the upper end of the main
body for gushing fire extinguishing agents, a valve arranged
at the upper portion of the main body for opening and closing
the gushing mouth, and an open pin arranged at the upper side
of the wvalve for opening the wvalve by means of pressing,
comprising:

a lower handle which is coupled to the upper end of the
valve and has a first hinge shaft at one end thereof and a
first support shaft parallel to the first hinge shaft at a
point spaced apart from the first hinge shaft;

an upper handle which is coupled to the lower handle so
as to swivel around the first hinge shaft, swivels downwards
around the first hinge shaft so as to press the open pin, and
is provided with a second support shaft parallel to the first
hinge shaft at one point;

a safety pin for preventing the upper handle from
swiveling;

a first link having a first end in the length direction
thereof coupled to the first support shaft so as to swivel

around the first support shaft;
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a second link having a first end in the length direction
thereof coupled to the second support shaft so as to swivel
around the second support shaft; and

a second hinge shaft to which a second end at the
opposite side of the first end of the first 1link, and a second
end at the opposite side of the first end of the second link
are swivably coupled,

wherein through-holes are formed in each of the upper
handle, the 1lower handle, and the second hinge shaft, the
through-holes are disposed at the same point in a state where
the upper handle does not swivel downwards, and the safety pin

is inserted into the through-holes.

[Claim 2]
The safety handle according to <c¢laim 1, wherein the
second hinge shaft 1is arranged out of the straight 1line

connecting the first support shaft and second support shaft.

[Claim 3]

The safety handle according to <c¢laim 1, wherein the
second hinge shaft has an external diameter larger than a
diameter of the through-holes of the upper handle and lower

handle.

[Claim 4]
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A fire extinguisher comprising a main body having a
gushing mouth for gushing fire extinguishing agents arranged
at the upper end thereof with which the fire extinguishing
agents are filled, a valve arranged at the upper portion of
the main body for opening and closing the gushing mouth, an
open pin arranged at the upper side of the wvalve for opening
the valve by means of pressing, and a safety handle according

to any one of claims 1 to 3.
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