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(54) Apparatus for opening and closing breech block and cannon having the same

(57) An apparatus for opening and closing a breech
block includes a cam follower connected to a breech
block for opening and closing a cartridge chamber of a
cannon barrel, and rotating so as to open and close the
breech block; a housing mounted to a bracket; a first
plunger mounted in the housing, and disposed to be
moveable to one direction; a rotation unit rotatably
mounted to the bracket; a pressurizing unit coupled to
the rotation unit, inserted into the housing, and configured
to pressurize the first plunger when the rotation unit ro-
tates; an open cam coupled to the rotation unit, and

moveable by rotation of the rotation unit between a first
state for guiding rotation of the cam follower and a second
state which is out of the range of a moving path of the
cam follower; a first elastic member installed in the hous-
ing, and configured to support the first plunger such that
a restoration force is applied to the rotation unit; and a
second plunger moveably mounted to the housing, and
configured to support the pressurizing unit in the second
state by movements.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an apparatus
for opening and closing a breech block and a cannon
having the same.

2. Background of the Invention

[0002] A cannon indicates a large weapon for firing am-
munition by using a force of gas generated when an ex-
plosive is exploded from a pipe having one blocked side.
A cannon barrel unit of the cannon consists of a cannon
barrel and a breech device. The breech device consists
of a breech block and a breech ring for accommodating
the breech block therein.
[0003] The breech block serves to prevent combustion
gas of an explosive from discharging to a rear side of a
cartridge chamber, by blocking the rear side of the car-
tridge chamber when ammunition is fired from the can-
non. The breech block is configured to open and close a
rear side of a cartridge chamber of a cannon barrel for
loading of ammunition.
[0004] In order to prevent introduction of harmful gas
from the cannon barrel at the time of chemical, biological
and radiological (CBR) warfare, a closed state of the
breech block has to be maintained after firing.
[0005] Accordingly, may be considered an apparatus
for opening and closing a breech block capable of auto-
matically converting a mode of the breech block to an
open mode from a closed mode through simple manip-
ulations, and a cannon having the same.

SUMMARY OF THE INVENTION

[0006] Therefore, an aspect of the detailed description
is to provide an apparatus for opening and closing a
breech block capable of maintaining a closed state of the
breech block after firing.
[0007] Another aspect of the detailed description is to
provide an apparatus for opening and closing a breech
block capable of being operated through simple manip-
ulations, and a cannon having the same.
[0008] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
bodied and broadly described herein, there is provided
an apparatus for opening and closing a breech block, the
apparatus comprising: a cam follower connected to a
breech block for opening and closing a cartridge chamber
of a cannon barrel, and rotating so as to open and close
the breech block; a housing mounted to a bracket; a first
plunger mounted in the housing, and disposed to be
moveable to one direction; a rotation unit rotatably
mounted to the bracket; a pressurizing unit coupled to
the rotation unit, inserted into the housing, and configured

to pressurize the first plunger when the rotation unit ro-
tates; an open cam coupled to the rotation unit, and
moveable by rotation of the rotation unit between a first
state for guiding rotation of the cam follower and a second
state which is out of the range of a moving path of the
cam follower; a first elastic member installed in the hous-
ing, and configured to support the first plunger such that
a restoration force is applied to the rotation unit; and a
second plunger moveably mounted to the housing, and
configured to support the pressurizing unit in the second
state by movements.
[0009] The apparatus for opening and closing a breech
block may further comprise a second elastic member
mounted to the housing, and configured to apply an elas-
tic force to the second plunger.
[0010] A moving direction of the first plunger may be
perpendicular to a rotation shaft of the rotation unit, and
a moving direction of the second plunger may be per-
pendicular to the moving direction of the first plunger.
[0011] One surface of the first plunger pressurized by
the pressurizing unit may have a hemispherical shape.
[0012] The apparatus for opening and closing a breech
block may further comprise a plurality of guide portions
formed in the housing, and protruding toward the center
of an inner space of the housing so as to guide move-
ments of the first plunger.
[0013] A stopping recess may be formed at the pres-
surizing unit, and a stopping protrusion inserted into the
stopping recess may be formed at one end of the second
plunger.
[0014] A protrusion may be formed at the second
plunger, and the stopping protrusion may be inserted into
the stopping recess when the protrusion comes in contact
with the housing.
[0015] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
bodied and broadly described herein, there is also pro-
vided a cannon, comprising: a cannon barrel configured
to fire ammunition; a breech block configured to open
and close a cartridge chamber of the cannon barrel for
loading of ammunition; a cannon holder configured to
mount the cannon barrel thereat, and inclined with re-
spect to a ground surface such that the cannon barrel is
toward a specific firing direction; and an apparatus for
opening and closing a breech block having an open cam
configured to be moveable by rotation of a rotation unit
between a first state for guiding rotation of a cam follower
and a second state which is out of the range of a moving
path of the cam follower.
[0016] Further scope of applicability of the present ap-
plication will become more apparent from the detailed
description given hereinafter. However, it should be un-
derstood that the detailed description and specific exam-
ples, while indicating preferred embodiments of the in-
vention, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the invention will become apparent to those skilled in the
art from the detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate exemplary embodiments and together
with the description serve to explain the principles of the
invention.
[0018] In the drawings:

FIG. 1 is a perspective view illustrating a cannon
according to a first embodiment of the present inven-
tion;
FIGS. 2A and 2B are views illustrating a state that a
breech block is open as a cam follower and an open
cam come in contact with each other;
FIG. 3 is a perspective view illustrating an apparatus
for opening and closing a breech block according to
a first embodiment of the present invention;
FIG. 4 is a front view of the apparatus for opening
and closing a breech block of FIG. 3;
FIG. 5 is a sectional view of an apparatus for opening
and closing a breech block taken along line ’A-A’
when a breech block is in an open mode; and
FIG. 6 is a sectional view of an apparatus for opening
and closing a breech block taken along line ’A-A’
when a breech block is in a closed mode.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Description will now be given in detail of the
exemplary embodiments, with reference to the accom-
panying drawings. For the sake of brief description with
reference to the drawings, the same or equivalent com-
ponents will be provided with the same reference num-
bers, and description thereof will not be repeated.
[0020] Hereinafter, an apparatus for opening and clos-
ing a breech block and a cannon having the same will be
explained in more details with reference to the attached
drawing. A singular expression of this specification in-
cludes a plural concept unless there is a contextually
distinctive difference therebetween.
[0021] FIG. 1 is a perspective view illustrating a cannon
10 according to a first embodiment of the present inven-
tion.
[0022] Referring to FIG. 1, the cannon 10 comprises a
cannon barrel 20, a breech device, a cannon holder 50,
and an apparatus 100 for opening and closing a breech
block. The cannon 10 may be implemented as a tank gun
or a machine gun.
[0023] The cannon barrel 20 is formed in a shape ex-
tending to one direction such that ammunition is fired
along a specific direction. The cannon barrel 20 is pro-
vided with rifle therein.
[0024] The breech device consists of a breech block
30 and a breech ring 40 for accommodating the breech
block 30 therein. The breech block 30 is configured to
open and close a rear side of a cartridge chamber of the

cannon barrel 20 for loading of ammunition. The breech
ring 40 is configured to accommodate therein a rear end
of the cannon barrel 20 and the breech block 30, and to
backward and forward move in a restricted state with
respect to the cannon barrel 20.
[0025] The cannon barrel 20 for firing ammunition is
mounted to the cannon holder 50.
[0026] The cannon holder 50 may be inclined with re-
spect to the ground such that the mounted cannon barrel
20 is toward a preset firing direction.
[0027] The apparatus 100 for opening and closing a
breech block is disposed near the breech block 30, and
is configured to open and close the breech block 30
through a mechanism of a cam follower 33 (refer to FIG.
2A) which rotates so as to open and close the breech
block 30, and an open cam 170 (refer to FIG. 2A) for
guiding rotation of the cam follower 33.
[0028] FIGS. 2A and 2B are views illustrating a state
that the breech block 30 is open as the cam follower 33
and the open cam 170 come in contact with each other.
More concretely, FIG. 2A illustrates a state that the cam
follower 33 moves toward the open cam 170 as the can-
non barrel 20 backward moves (the direction of ’S1’) after
firing.
[0029] And, FIG. 2B illustrates a state that the breech
block 30 is open (the direction of ’S3’) as the cam follower
33 slides with contacting the open cam 170 (the direction
of ’S4’) when the cannon barrel 20 forward moves (the
direction of ’S2’).
[0030] Referring to FIGS. 2A and 2B, a breech crank
31 is connected to the breech block 30. As the breech
crank 31 rotates, the breech block 30 is open and closed.
An open crank 32 is connected to the breech crank 31,
and the cam follower 33 is formed at the open crank 32.
The cam follower 33 rotates with contacting the open
cam 170 when the cannon barrel 20 forward moves. A
rotation unit 150 (refer to FIG. 3) is mounted to a bracket
110 (refer to FIG. 3) spacing from a breech ring 40, and
the open cam 170 is coupled to the rotation unit 150.
[0031] While the cannon barrel 20 backward moves
after firing, the breech block 30 connected to the cannon
barrel 20 moves to an opposite direction to a firing direc-
tion. The cam follower 33 connected to the breech block
30 moves to the opposite direction, and slides along one
surface of the open cam 170.
[0032] As the cannon barrel 20 forward moves after
the backward moving, the cam follower 33 moves to a
firing direction together with the breech block 30. While
moving to the firing direction, the cam follower 33 comes
in contact with the open cam 170.
[0033] The cam follower 33 slides along one surface
of the open cam 170, and the breech crank 31 rotates
together with the cam follower 33 which is rotating. As
the breech crank 31 rotates, the breech block 30 moves
to one direction to be open, and the cartridge chamber
of the cannon barrel 20 is open. An empty cartridge is
discharged to the outside through the open breech block
30.
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[0034] Then, once the cam follower 33 has passed a
sliding section of the open cam 170 to be separated from
the open cam 170, the cam follower 33 returns to the
original position prior to the contact with the open cam
170. As the breech crank 31 rotates, the breech block 30
moves to one direction to be closed, and the cartridge
chamber of the cannon barrel 20 is closed.
[0035] As aforementioned, the breech block 30 is open
and closed by interworking between the cam follower 33
and the open cam 170. Hereinafter, will be explained a
structure of the apparatus 100 for opening and closing a
breech block, and a mechanism for opening and closing
the breech block 30 by the apparatus 100.
[0036] FIG. 3 is a perspective view illustrating the ap-
paratus 100 for opening and closing a breech block ac-
cording to a first embodiment of the present invention,
and FIG. 4 is a front view of the apparatus 100 for opening
and closing a breech block of FIG. 3.
[0037] Referring to FIGS. 3 and 4, the apparatus 100
for opening and closing a breech block comprises a cam
follower 33, a housing 120, a first plunger 130, a second
plunger 180, a rotation unit 150, a pressurizing unit 160,
an open cam 170 and a first elastic member 140.
[0038] As aforementioned, the cam follower 33 is con-
nected to the breech block 30 through the breech crank
31, and rotates so as to open and close the breech block
30.
[0039] The bracket 110 is disposed to be spacing from
the breech ring 40. One end of the bracket 110 may be
fixed to the cannon holder 50. While the cannon barrel
20 backward and forward moves according to a firing
state, the cam follower 33 and the bracket 110 may per-
form a relative motion with respect to each other.
[0040] The housing 120 and the rotation unit 150 are
coupled to the bracket 110. The housing 120 may be
integrally formed with the bracket 110.
[0041] The first plunger 130 (refer to FIG. 5) is installed
in the housing 120 so as to be moveable in one direction.
A moving direction of the first plunger 130 may be per-
pendicular to the bracket 110, for instance.
[0042] The rotation unit 150 is rotatably mounted to the
bracket 110 so as to be rotatable centering around a ro-
tation shaft 151. The rotation shaft 151 of the rotation
unit 150 may be disposed in parallel with the bracket 110.
The rotation unit 150 may rotate such that one end thereof
approaches to or is spacing from the breech block 30.
The rotation unit 150 may be inserted into a space formed
as part of the bracket 110 is cut. The pressurizing unit
160 is coupled to one end of the rotation unit 150, and
the open cam 170 may be mounted to another end of the
rotation unit 150.
[0043] The pressurizing unit 160 is inserted into the
housing 120, and is configured to pressurize the first
plunger 130 when the rotation unit 150 rotates. The ro-
tation shaft 151 of the rotation unit 150 is perpendicular
to a moving direction of the first plunger 130 such that a
pressurizing direction of the pressurizing unit 160 is par-
allel to the moving direction of the first plunger 130.

[0044] The open cam 170 may be configured such that
the cam follower 33 slides along one surface of the open
cam 170 when the cannon barrel 20 backward moves,
and such that the cam follower 33 rotates with sliding
along one surface of the open cam 170 with contacting
the open cam 170 when the cannon barrel 20 forward
moves.
[0045] The open cam 170 is configured to be moveable
between a first state (open mode of the breech block 30)
for guiding rotation of the cam follower 33 by rotation of
the rotation unit 150, and a second state (closed mode
of the breech block 30) which is out of the range of a
moving path of the cam follower 33.
[0046] The first elastic member 140 (refer to FIG. 5) is
installed in the housing 120, and pressurizes the first
plunger 130 such that a restoration force is applied to the
pressurizing unit 160. One end of the first elastic member
140 is supported by the housing 120, and another end
thereof is supported by the first plunger 130. The first
elastic member 140 may be formed of a spring, an elastic
rubber, a sponge, etc.
[0047] The second plunger 180 may be moveably
mounted to the housing 120, and may be inserted into a
space formed by movements ofthe pressurizing unit 160
such that the pressurizing unit 160 is supported in the
second state. The second plunger 180 may be disposed
such that a moving direction thereof is perpendicular to
a moving direction of the first plunger 130.
[0048] A second elastic member 190 for providing an
elastic force to the second plunger 180 may be mounted
to the housing 120. One end of the second elastic mem-
ber 190 is supported by the housing 120, and another
end thereof is supported by the second plunger 180. The
second elastic member 190 may be formed of a spring,
an elastic rubber, a sponge, etc.
[0049] FIG. 5 is a sectional view of the apparatus 100
for opening and closing a breech block taken along line
’A-A’ when the breech block 30 is in an open mode, and
FIG. 6 is a sectional view of the apparatus 100 for opening
and closing a breech block taken along line ’A-A’ when
the breech block 30 is in a closed mode.
[0050] Referring to FIGS. 5 and 6, a plurality of guide
portions 121 may be formed in the housing 120 so as to
be protruding toward the center of an inner space of the
housing 120. The guide portions 121 serve to guide
movements of the first plunger 130, and to minimize fric-
tions occurring when the first plunger 130 moves.
[0051] One surface of the first plunger 130 pressurized
by the pressurizing unit 160 may have a hemispherical
shape. If one surface of the first plunger 130 has a hem-
ispherical shape, the pressurizing unit 160 comes in
point-contact with the first plunger 130. This may mini-
mize frictions between the first plunger 130 and the pres-
surizing unit 160.
[0052] A stopping recess 161 may be formed at the
pressurizing unit 160, and a stopping protrusion 181 in-
serted into the stopping recess 161 may be formed at
one end of the second plunger 180. As the stopping pro-
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trusion 181 is inserted into the stopping recess 161, the
second plunger 180 may fix the pressurizing unit 160
more stably.
[0053] A protrusion 182 may be formed at the second
plunger 180. When the protrusion 182 moves to one di-
rection thus to come in contact with the housing 120, the
stopping protrusion 181 may be inserted into the stopping
recess 161. Accordingly, a user may press the second
plunger 180 until the second plunger 180 comes in con-
tact with the housing 120 such that the stopping protru-
sion 181 is precisely inserted into the stopping recess
161. One end of the second elastic member 190 may be
supported by the protrusion 182, and another end thereof
may be supported by the housing 120 or a recess of the
housing 120.
[0054] Referring to FIG. 5, the pressurizing unit 160 is
pressurized by the first elastic member 140 for providing
an elastic force to the first plunger 130, thereby contacting
one surface of the housing 120. When the cannon barrel
20 forward moves, the open cam 170 connected to the
pressurizing unit 160 through the rotation unit 150 is dis-
posed at a position for guiding movements of the cam
follower 33
[0055] When the cannon barrel 20 backward moves
after firing, the cam follower 33 slides along one surface
of the open cam 170. During this sliding, the cam follower
33 pushes the open cam 170 to a direction spacing from
the breech block 30. As a result, the rotation unit 150
rotates, and the pressurizing unit 160 moves to a direction
approaching to the breech block 30 thus to pressurize
the first plunger 130.
[0056] Once the cam follower 33 has passed the open
cam 170, the pressurizing unit 160 is pressurized by the
first elastic member 140 thus to return to a position for
guiding movements of the cam follower 33.
[0057] While the cannon barrel 20 forward moves, the
cam follower 33 rotates with sliding-contacting the open
cam 170. As a result, the breech crank rotates together
with the cam follower 33, and the breech block 30 con-
nected to the breech crank is open.
[0058] As aforementioned, when the breech block 30
is in an open mode, the open cam 170 is disposed at a
position for guiding movements of the cam follower 33.
Accordingly, the breech block 30 is open or closed as
the cannon barrel 20 backward and forward moves ac-
cording to a firing state.
[0059] Referring to FIG. 6, the pressurizing unit 160
pressurizes the first plunger 130, and the second plunger
180 is inserted into a space formed by movements of the
pressurizing unit 160 so as to support the pressurizing
unit 160.
[0060] Since the pressurizing unit 160 is fixed after
moving by the second plunger 180, the rotation unit 150
rotates centering around the rotation shaft 151. The open
cam 170 connected to the rotation unit 150 maintains a
second state which is out of the range of a moving path
ofthe cam follower 33.
[0061] Even if the cannon barrel 20 backward and for-

ward moves in the second state, the open cam 170 does
not come in contact with the cam follower 33. Accordingly,
the breech block 30 is not open after firing, but maintains
a closed state.
[0062] In order to maintain a second state (closed
mode of the breech block 30) after firing, a user may
move the open cam 170 to a direction spacing from the
breeching mechanism 30 with using a handgrip 171 of
the open cam 170. Then, the user may insert the second
plunger 180 into a space formed by movements of the
pressurizing unit 160. This mode conversion of the
breech block 30 into a closed mode may be used to pre-
vent harmful gas from the cannon barrel 20 from being
introduced to a user at the time of chemical, biological
and radiological (CBR) warfare.
[0063] Once the open cam 170 has moved to a direc-
tion spacing from the breech block 30 in the second state,
the current state of the breech block 30 may be converted
into the first state. More concretely, once the open cam
170 has moved to be spacing from the cam follower 33,
the pressurizing unit 160 connected to the open cam 170
through the rotation unit 150 more pressurizes the first
plunge. Once the second plunge has been separated
from the pressurizing unit 160, it returns to the initial po-
sition by the second elastic member 190 thus to be out
of the range of a moving path of the pressurizing unit
160. As a result, the pressurizing unit 160 is pressurized
by the first elastic member 140 thus to be restored to the
initial position. That is, a mode of the apparatus 100 for
opening and closing a breech block is converted into an
open mode of the breech block 30.
[0064] Under this configuration, a user may convert a
current mode of the breech block 30 to an open mode
from a closed mode, through simple manipulations, i.e.,
by moving the open cam 170.
[0065] In the present invention, in a state that the open
cam is out of the range of a moving path of the cam
follower so as to restrict rotation of the cam follower, the
second plunger is inserted into the housing so as to sup-
port the pressurizing unit. This may allow a closed state
of the breech block to be maintained after firing.
[0066] In the present invention, a closed mode of the
breech block may be converted into an open mode,
through simple manipulations, e.g., by rotating the rota-
tion unit, i.e., by moving the pressurizing unit.
[0067] The foregoing embodiments and advantages
are merely exemplary and are not to be construed as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.
[0068] As the present features may be embodied in
several forms without departing from the characteristics
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thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be construed broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Claims

1. An apparatus (100) for opening and closing a breech
block (30), the apparatus comprising:

a cam follower (33) connected to a breech block
for opening and closing a cartridge chamber of
a cannon barrel (20), and rotating so as to open
and close the breech block;
a housing (120) mounted to a bracket (110);
a first plunger (130) mounted in the housing, and
disposed to be moveable to one direction;
a rotation unit (150) rotatably mounted to the
bracket;
a pressurizing unit (160) coupled to the rotation
unit, inserted into the housing, and configured
to pressurize the first plunger when the rotation
unit rotates;
an open cam (170) coupled to the rotation unit,
and moveable by rotation of the rotation unit be-
tween a first state for guiding rotation of the cam
follower and a second state which is out of the
range of a moving path of the cam follower;
a first elastic member (140) installed in the hous-
ing, and configured to support the first plunger
such that a restoration force is applied to the
rotation unit; and
a second plunger (180) moveably mounted to
the housing, and configured to support the pres-
surizing unit in the second state by movements.

2. The apparatus of claim 1, further comprising a sec-
ond elastic member (190) mounted to the housing,
and configured to apply an elastic force to the second
plunger.

3. The apparatus of any one of claims 1 and 2, wherein
a moving direction of the first plunger is perpendic-
ular to a rotation shaft of the rotation unit, and a mov-
ing direction of the second plunger is perpendicular
to the moving direction of the first plunger.

4. The apparatus of any one of claims 1 to 3, wherein
one surface of the first plunger pressurized by the
pressurizing unit has a hemispherical shape.

5. The apparatus of any one of claims 1 to 4, further

comprising a plurality of guide portions (121) formed
in the housing, and protruding toward a center of an
inner space of the housing so as to guide movements
of the first plunger.

6. The apparatus of any one of claims 1 to 5, wherein
a stopping recess (161) is formed at the pressurizing
unit, and a stopping protrusion (181) inserted into
the stopping recess is formed at one end ofthe sec-
ond plunger.

7. The apparatus of claim 6, wherein a protrusion (182)
is formed at the second plunger, and the stopping
protrusion is inserted into the stopping recess when
the protrusion comes in contact with the housing.

8. A cannon (10), comprising:

a cannon barrel (20) configured to fire ammuni-
tion;
a breech block (30) configured to open and close
a cartridge chamber of the cannon barrel for
loading of ammunition;
a cannon holder (50) configured to mount the
cannon barrel thereat, and inclined with respect
to a ground surface such that the cannon barrel
is toward a specific firing direction; and
an apparatus (100) for opening and closing a
breech block of any one of claims 1 to 7.
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