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(54) Title: VALVE OPERATED BY A MASTER KEY

(57) Abstract: The present invention relates generally to valves for controlling the flow of fluid and, more particularly, to a valve
which is controlled using a master key such that only an authorized person is able to turn the valve on and off. The valve controlled
using a master key according to the present invention, which is constructed such that a fluid passage is controlled by rotating a handle
relative to a body, includes a locking means for maintaining the locked state of the handle relative to the body. Furthermore, a master
key slot, which extends to the locking means, is formed in the handle, so that, when a master key is inserted into the master key slot,
the locked state of the handle is released such that the fluid passage can be controlled by rotation of the handle.
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Description

VALVE OPERATED BY A MASTER KEY
Technical Field

The present invention relates generally to valves for controlling the flow of fluid
and, more particularly, to a valve which is controlled using a master key such that only
an authorized person is able to control the valve.

Background Art

As well known to those skilled in the art, in many industries, pipes are widely used
to carry material such as liquid or gas. Generally, valves are provided on the pipes to
control the flow of fluid. Various kinds of valves have been devised and are used. Such
valves serve to turn on or off the flow of fluid or adjust the flow rate.

Particularly, the present invention is a technique pertaining to valves provided with
handles so that fluid passage through the valves is controlled by rotating the handles.
The general construction of such a valve is well known, therefore a detailed ex-
planation is deemed unnecessary.

Meanwhile, a valve was proposed in Korean Utility Model Registration No.
388434, which is entitled “ON/OFF VALVE HAVING HANDLE STOPPER”, by the
applicant of the present invention.

The present invention is based on this technique and improves it. The technique of
Korean Utility Model Registration No. 388434 will be described in brief herein below
as a prior art related to the present invention. The usefulness of the present invention
will be appreciated in light of this description.

FIG. 1 is a schematic sectional view showing the construction of the on/off valve
according to the conventional technique. The construction of the on/off valve will be
explained herein below.

The on/off valve according to the conventional technique includes a main body 1,
which has an inlet and an outlet therein, and a rotator 30, which is installed at the
center in the main body 1 and has therein a fluid passage corresponding to the inlet and
the outlet. The on/off valve further includes a handle 2, which is coupled to the rotator
30 at a position spaced apart from the upper surface of the main body 1 by a pre-
determined distance, and serves to rotate the rotator 30. Furthermore, the conventional
on/off valve further includes a handle stopper 10. The handle stopper 10 includes a
stop pin 13, which is supported by an elastic means 12 placed in a seating hole 11
formed in the upper surface of the main body 1. In addition, the handle stopper 10
further includes a push lever 15, which contacts the upper end of the stop pin 13 and is

inserted into a vertical hole 14 that corresponds to the seating hole 11 and is formed in
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the handle 2.

In the conventional on/off valve having the above-mentioned construction, the push
lever 15 protrudes upwards from the upper surface of the handle 2. Therefore, when an
operator pushes the push lever 15, the stop pin 13 is moved downwards, thus releasing
the handle 2, which has been in the locked state.

However, because the conventional on/off valve has a structure such that the push
lever 15 is exposed outside, anyone can control the valve. Therefore, the conventional
on/off valve is problematic in that there is a likelihood of inappropriate control of the
valve attributable to carelessness. In particular, in an industrial field requiring a high
level of safety, there is the probability of a serious safety hazard due to carelessness or

intentional manipulation by an outsider.
Disclosure of Invention
Technical Problem

Accordingly, the present invention has been made keeping in mind the above
problems occurring in the prior art, and an object of the present invention is to provide
a valve which is constructed such that a person who is not authorized cannot control
the valve, thus preventing a safety hazard.

Another object of the present invention is to provide a valve in which the degree of

opening thereof can be adjusted, thus making it easy to control the flow rate.

Technical Solution

To accomplish the above objects, in an aspect, the present invention provides a
valve to control a fluid passage using rotation of a handle relative to a body,
comprising: a locking means for maintaining a locked state of the handle relative to the
body; and a master key slot being formed in the handle and extending to the locking
means, wherein, when a master key is inserted into the master key slot, the locked state
of the handle is released to allow the fluid passage to be controlled by rotation of the
handle.

Preferably, in the valve operated by the master key according to the present
invention, the locking means may include: a stopper retractably protruding from an
upper surface of the body, which contacts a lower surface of the handle, the stopper
being supported by a spring; and a load pin inserted into a vertical hole formed in the
handle such that a lower end of the load pin is in contact with the stopper and an upper
end thereof is able to contact the master key, so that, when the master key is inserted
into the master key slot, the load pin is moved downwards and pushes the stopper, thus
releasing the locked state of the handle.

Furthermore, in the valve operated by the master key according to the present

invention, the master key slot may extend from a sidewall or an upper surface of the
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handle to the upper end of the load pin.

In addition, in the valve operated by the master key according to the present
invention, the locking means may include: a load pin inserted into a vertical hole,
which is formed in the handle and vertically extends a predetermined length from a
lower surface of the handle, with a diameter-reduced neck part formed in a sidewall of
the load pin at a position adjacent to the upper end of the load pin, the load pin being
inserted at a lower end thereof into a locking hole formed in an upper surface of the
body; and a spring interposed between the upper end of the load pin and the vertical
hole to bias the load pin downwards, wherein, when the master key is inserted into the
master key slot formed in a sidewall of the handle, an end of the master key is fitted
over the neck part of the load pin, so that, as the master key is inserted into the master
key slot, the load pin is moved upwards and the lower end of the load pin is removed
from the locking hole, thus releasing the locked state of the handle.

Preferably, in the valve operated by the master key according to the present
invention, the handle may have therein an internal threaded part, which extends to the
master key slot, to hold the master key, inserted into the master key slot, using a bolt
tightened into the internal threaded part.

In another aspect, the present invention provides a valve, in which a plurality of
stoppers is provided in the upper surface of the body, such that an angle at which the
handle is rotated relative to the body is controlled to adjust a flow rate.

Furthermore, in the valve operated by the master key according to the present
invention, the master key slot may have a circular or polygonal cross-section.

As well, a first end of the handle, in which the master key slot is formed, may have
a predetermined length in a horizontal direction, and a second end thereof opposite the
first end may extend longer than the first end.

Preferably, the stopper may have a breaking groove in a sidewall thereof.
Advantageous Effects

As described above, the present invention provides a valve, which is fundamentally
prevented from malfunctioning due to the carelessness of an operator.

Furthermore, because a handle can be rotated in regular angular increments, the
flow rate can be precisely adjusted, and the adjustment of flow rate is simplified.

Moreover, the valve of the present invention can prevent various safety hazards and
economic loss induced by malfunction of the valve. Therefore, the present invention

will contribute greatly to overall industry.
Brief Description of the Drawings

FIG. 1 is a schematic sectional view showing the construction of an on/off valve

according to a prior art;
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[25] FIG. 2 is a schematic front view showing the basic construction of a valve
according to a first embodiment of the present invention;

[26] FIG. 3 is a schematic plan view showing the basic construction of the valve
according to the first embodiment of the present invention;

[27] FIG. 4 is a partial sectional view showing the construction of a valve according to a
second embodiment of the present invention;

[28] FIG. 5 is a plan view showing an upper surface of a body of the valve, in which
stoppers are provided, according to the present invention;

[29] FIG. 6 is a sectional view showing a principal part of a valve, according to a third
embodiment of the present invention;

[30] FIG. 7 is a front view of a valve, according to a fourth embodiment of the present
invention; and

[31] FIG. 8 is a sectional view showing a principal part of a valve, according to a fifth

embodiment of the present invention.

[32] <Description of the Reference Numerals in the Drawings>

[33] 100: body 110: locking hole

[34] 200: handle 210: master key slot

[35] 220: vertical hole 225: stop step

[36] 230: internal threaded part 300: locking means

[37] 310: stopper 315: breaking groove

[38] 320: load pin 325: neck part

[39] 330: spring 400: master key

[40] 500: fork tip
Best Mode for Carrying Out the Invention

[41] Hereinafter, a valve operated by a master key according to the present invention
will be described in detail with reference to the attached drawings, which pertain to
embodiments of the present invention. The attached drawings are used merely as an
example for ease of understanding of the technical spirit of the present invention, and
the bounds of the present invention are not defined by the drawings.

[42]

[43] First, a first embodiment of the present invention will be described herein below.
FIG. 2 is a schematic front view showing the basic construction of a valve controlled
using a master key (hereinafter, referred to simply as “valve”), according to the first
embodiment of the present invention. FIG. 3 shows the plan view of the valve.

[44] In the present invention, a handle 200 is provided on the upper surface of a body

100 in which an inlet and an outlet are formed. A fluid passage defined in the body 100
is controlled by rotating the handle 200. A ball (not shown) or the like may be used as
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an on/off member, which is coupled to the handle 200 and operated in the body 100.

Furthermore, a locking means 300, which limits the rotation of the handle 200 with
respect to the body 100, is provided throughout the body 100 and the handle 200.
When the valve is in a state of being locked by the locking means 300, the handle 200
cannot be rotated. Only when the locked state is released can the handle 200 be rotated
relative to the body 100. The detailed construction of the locking means 300 will be
explained later herein.

Meanwhile, a master key slot 210 is formed in the handle 200. A master key 400 is
inserted into the master key slot 210 to convert the state of the handle 200, of being
locked by the locking means 300, into an unlocked state.

The valve according to the first embodiment of the present invention will be
explained in more detail with reference to FIG. 2 or 3. The locking means 300 includes
a stopper 310 and a load pin 320.

As shown in the drawings, the stopper 310 protrudes from the upper surface of the
body 100 which contacts the lower surface of the handle 200. The stopper 310 is
elastically supported by a spring 330 and thus retractably protrudes relative to the body
100. In detail, a locking hole 110 is formed in the upper surface of the body 100, and
the spring 330 is inserted into the locking hole 110. The stopper 310 is placed onto the
spring 330, so that, when external force is applied to the stopper 310, it is elastically
inserted into the locking hole 110.

The load pin 320 is inserted into a vertical hole 220 formed in the handle 200 such
that the load pin 320 is placed just above the stopper 310. The lower end of the load
pin 320 is in contact with the upper end of the stopper 310. Furthermore, the upper end
of the load pin 320 protrudes into the master key slot 210, which is horizontally formed
in the sidewall of the handle 200. Therefore, when the master key 400 is inserted into
the master key slot 210, the upper end of the load pin 320 is brought into contact with
the master key 400. Then, the load pin 320 is moved downwards by downward force
applied thereto, thus pushing downwards the stopper 310, which has been contacted
the lower end of the load pin 320. As such, when the load pin 320 pushes the stopper
310 downwards using force transmitted from the master key 400, the handle 200,
which has been in the locked state, enters an unlocked state, in which the handle 200 is
allowed to be rotated, thus allowing an operator to rotate the handle 200 to open or
close the valve.

In the first embodiment, although the master key slot 210, into which the master
key 400 is inserted to control the locking means 300, has been illustrated as being
formed in the sidewall of the handle 200 (in a horizontal direction), the master key slot
210 may be vertically formed in the handle 200 (from the upper end of the handle

towards the lower end thereof).
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[52] The valve having the master key slot 210, which is formed in a vertical direction,
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will be illustrated as a second embodiment of the present invention. FIG. 4 is a partial
sectional view showing the construction of the valve according to the second
embodiment of the present invention.

As shown in the drawing, the master key slot 210 is formed in a handle 200 in a
vertical direction from the upper surface of the handle 200 to an upper end of a load
pin 320 constituting a locking means 300. The construction of the load pin 320, a
stopper 310 and a spring 330 of the second embodiment is the same as that of the first
embodiment. Preferably, a stop step 225, which limits the uppermost position of the
load pin 320, is provided in a vertical hole 220, into which the load pin 320 is inserted.
Such a stop step 225 may also be preferably provided in the first embodiment in the
same manner as that of the second embodiment.

In the case of each of the first and second embodiments, it is constructed such that,
when the master key 400 is inserted into the master key slot 210 and pushes the load
pin 320, the load pin 320 is moved downwards by the master key 400, so that the
stopper 310 enters the unlocked state. Therefore, preferably, an internal threaded part
230, which extends to the master key slot 210, is formed in the handle 200, and a bolt
(not shown) is tightened into the internal threaded part 230 such that the master key
400 can maintain the state of being inserted in the master key slot 210. That is, this is
useful when it is necessary to control the valve for a long time or to frequently conduct
opening/closing operations, depending on the characteristics of the opening/closing
manipulation of the valve.

Moreover, in the above-mentioned first and second embodiments, several stoppers
310 may be provided in the upper surface of the body 100, which contacts the handle
200, at positions spaced apart from each other at regular angular intervals. FIG. 5 is a
plan view of the upper surface of the body 100 in which the stoppers 310 are provided,
showing that the stoppers 310 can be provided in various arrangements.

The figure (a) of FIG. 5 illustrates an example, in which five stoppers 310 are
provided within a range of 90°. In this case, the valve is rotatable to the maximum 90°,
and the adjacent stoppers 310 are spaced apart from each other at intervals of 18°, so
that the opening of the valve can be controlled in increments of 18°. The figure (b) of
FIG. 5 illustrates another example, in which three stoppers 310 are provided within a
range of 90°. The figure (c) of FIG. 5 illustrates another example, in which five
stoppers 310 are provided within a range of 180°. The figure (d) of FIG. 5 illustrates
another example, in which the valve is rotatable 360°.

As such, the valve of the present invention may be characterized in that the control

of the flow rate can be precisely conducted using a construction having several
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[59] Hereinafter, a valve according to a third embodiment of the present invention will
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be described. FIG. 6 is a sectional view showing a critical part of the valve according
to the third embodiment of the present invention.

In the third embodiment, the locking means 300 includes a load pin 320 and a
spring 330. The load pin 320 conducts the function of a stopper. In detail, the load pin
320 is inserted into a vertical hole 220, which is formed in a handle 200 and extends
upwards from the lower surface of the handle to a predetermined position. A neck part
325, which is reduced in diameter, is formed in the sidewall of the load pin 320 at a
position adjacent to the upper end thereof. The lower end of the load pin 320 is
inserted into a locking hole 110, which is formed in the upper surface of the body.

The spring 330 is interposed between the vertical hole 220 of the handle 200 and
the upper end of the load pin 320. Hence, the load pin 320 is biased downwards by the
spring 330.

Furthermore, a master key slot 210 is formed in the sidewall of the handle 200. The
load pin 320 is disposed such that the upper end of the neck part 325 of the load pin
320 is partially exposed to the master key slot 210. In other words, when the load pin
320 is disposed at the lowermost position and the handle 200 is thus in the locked state,
the load pin 320 is in a state in which the neck part 325 is not completely removed
from the master key slot 210.

As shown in FIG. 6, an end of the master key 400, which is inserted into the master
key slot 210 to convert the locked state of the load pin 320 to the unlocked state, has a
forked shape. In detail, a space is defined between two fork tips 500, and each fork tip
500 has an inclined shape such that the end thereof is pointed. When the master key
400 having the above-mentioned structure is inserted into the master key slot 210, the
fork tips 500 of the master key 400 contact and then push the neck part 325 upwards.
Thereafter, when the master key 400 is completely inserted, the load pin 320 is located
at top dead center, so that the load pin 320 is completely removed from the locking
hole 110. Thus, the handle 200 enters the rotatable state.

In this embodiment, an internal threaded part, which holds the master key 400, may
also be formed in the handle 200, in the same manner as the prior embodiments.
Preferably, a plurality of locking holes is formed in the upper surface of the body, such
that the handle 200 can be manipulated by regular angular increments.

Meanwhile, in each of the above-mentioned embodiments, the shape of the master
key slot 210, into which the master key 400 is inserted, can be variously modified.
That is, the cross-section of the master key slot 210 may have a simple rectangular,

circular or elliptical shape or, alternatively, may have various other shapes, such as a
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polygonal shape, a wave shape, etc. It is preferable that the master key 400 and the
master key slot have a complex structure to ensure security such that only an
authorized person can control the valve. In other words, it must be constructed such

that only the correct master key 400 can be inserted into the master key slot.

Moreover, the handle of the valve according to the present invention is not limited
to the above-mentioned embodiments. For example, depending on the place in which
the valve is to be used or the size of the valve, a handle having a lever that extends a
predetermined length in one direction may be used. In particular, in the case where a
relatively large force is required to manipulate the valve, it is preferable that the handle
have a length that can ensure sufficient torque.

Here, in a fourth embodiment of the present invention, such a modification of the
handle will be explained in brief. FIG. 7 shows a partial sectional view of the handle
according to the modification.

As shown in the drawing, one end of the handle 200 is relatively short, while the
other end thereof is relatively long. In addition, a master key slot is formed in the short
end of the handle 200 to control a load pin using a master key, in the same manner as
that of the other embodiments described above. The operator holds the long end of the
handle 200 opposite the short end, in which the master key slot is formed, and is able

to easily manipulate the handle with a relatively small force.

Finally, a valve according to a fifth embodiment of the present invention will be
described herein below. FIG. 8 is a sectional view showing a critical part of the valve
according to the fifth embodiment of the present invention.

As shown in the drawing, the valve of this embodiment is characterized in that the
shape of a stopper 310 differs from that of the other embodiments. In detail, in this
embodiment, a locking means 300 includes a load pin 320, the stopper 310, and a
spring 330. Here, a breaking groove 315 is formed in the sidewall of the upper end of
the stopper 310.

Preferably, the breaking groove 315 is disposed at a position approximately cor-
responding to the boundary between a body 100 and a handle 200 when the stopper
310 is moved to the uppermost position. Furthermore, it is preferable that the breaking
groove 315 has a ring shape that continuously extends in the circumferential direction
along the sidewall of the stopper 310. Alternatively, the breaking groove 315 may be
discontinuously formed in the stopper 310.

The reason why the breaking groove is formed in the stopper is that it may be
required to forcibly release the locked state of the handle in an emergency, for

example, when the valve must be controlled and the operator has lost the master key.
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That is, because the part of the stopper in which the breaking groove is formed is
weakest, when an emergency occurs, the operator strikes the handle using a tool to

break the grooved part of the stopper, thus releasing the locked state of the handle.

Hereinafter, the general operation of the valve of the present invention will be
explained.

At an initial stage, the valve is in the locked state, and the handle is thus in an un-
rotatable state. To rotate the handle, the locked state thereof must be released. For this,
the master key is inserted into the master key slot to move the load pin of the locking
means upwards or downwards. Then, the locked state of the handle relative to the body
is released.

After the handle has entered the unlocked state due to the use of the master key, the
operator can rotate the handle to control the valve. In the case where the valve is
provided with several stoppers, the opening of the valve can be controlled in regular

angular increments, thus making it easy to control the flow rate.
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Claims

A valve to control a fluid passage using rotation of a handle relative to a body,
comprising:

locking means for maintaining a locked state of the handle relative to the body;
and

a master key slot being formed in the handle and extending to the locking means,
wherein, when a master key is inserted into the master key slot, the locked state
of the handle is released to allow the fluid passage to be controlled by rotation of
the handle.

The valve as set forth in claim 1, wherein the locking means comprises:

a stopper retractably protruding from an upper surface of the body, which
contacts a lower surface of the handle, the stopper being supported by a spring;
and

a load pin inserted into a vertical hole formed in the handle such that a lower end
of the load pin is in contact with the stopper and an upper end thereof is able to
contact the master key, so that, when the master key is inserted into the master
key slot, the load pin is moved downwards and pushes the stopper, thus releasing
the locked state of the handle.

The valve as set forth in claim 2, wherein the master key slot extends from a
sidewall or an upper surface of the handle to the upper end of the load pin.

The valve as set forth in claim 1, wherein the locking means comprises:

a load pin inserted into a vertical hole, which is formed in the handle and
vertically extends a predetermined length from a lower surface of the handle,
with a diameter-reduced neck part formed in a sidewall of the load pin at a
position adjacent to the upper end of the load pin, the load pin being inserted at a
lower end thereof into a locking hole formed in an upper surface of the body; and
a spring interposed between the upper end of the load pin and the vertical hole to
bias the load pin downwards,

wherein, when the master key is inserted into the master key slot formed in a
sidewall of the handle, an end of the master key is fitted over the neck part of the
load pin, so that, as the master key is inserted into the master key slot, the load
pin is moved upwards and the lower end of the load pin is removed from the
locking hole, thus releasing the locked state of the handle.

The valve as set forth in any one of claims 1 through 4, wherein the handle has
therein an internal threaded part, which extends to the master key slot, to hold the
master key, inserted into the master key slot, using a bolt tightened into the

internal threaded part.
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[6] The valve as set forth in claim 2 or 3, wherein the stopper comprises a plurality
of stoppers provided in the upper surface of the body, such that an angle at which
the handle is rotated relative to the body is controlled to adjust a flow rate.

[7] The valve as set forth in any one of claims 1 through 4, wherein the master key
slot has a circular or polygonal cross-section.

[8] The valve as set forth in claim 2 or 4, wherein a first end of the handle, in which
the master key slot is formed, has a predetermined length in a horizontal
direction, and a second end thereof opposite the first end extends longer than the
first end.

[9] The valve as set forth in claim 2 or 3, wherein the stopper has a breaking groove

in a sidewall thereof.
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