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(57) Abstract: A brake apparatus provided on a body of a medical apparat-
us, the brake apparatus including: a rail unit; a lever unit configured to ro-
tate with respect to a rotational shaft; an elastic member provided on the
lever unit at a first end of the lever unit and contigured to provide an elastic
force to rotate the lever unit; a wedge provided on a second end opposite to
the first end of the lever unit, configured to be inserted into the rail unit ac-
cording to rotation of the lever unit and configured to apply braking pres-

/ sure on the rail unit.
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Description
Title of Invention: BRAKE SYSTEM AND MEDICAL

APPARATUS INCLUDING THE SAME
Technical Field

Apparatuses consistent with exemplary embodiments relate to a brake system and a

medical apparatus including the same.

Background Art

Radiation imaging apparatuses are imaging systems which radiate radiation, for
example, X-rays onto an object such as the whole or a part of the human body or
another object to obtain images from, such as an internal material, structure, or orga-
nization of a baggage.

Radiation imaging apparatuses are used as medical imaging systems for detecting an
abnormality such as a lesion inside a human body, used as an image capture device to
check an internal structure of an object or a component, or used as a scanning device to
scan baggage at the airport.

Radiation imaging apparatuses include a computed tomography (CT) scanner. A CT
scanner surrounds a moving object, continuously irradiates radiation on the moving
object from all directions (i.e., around 360 degrees) and detects rays passing through
the object to obtain a plurality of cross-sectional images of the object. The CT scanner
continuously irradiates radiation on the object from the beginning to the end of

scanning to obtain consecutive cross-sectional images thereof.
Disclosure of Invention

Technical Problem

To obtain clear images of various parts of the object, a body of the CT scanner may
be operated to be tilted. The body of the CT scanner may rotate at a high speed and
irradiate radiation to the object while tilting at a predetermined angle. Here, when the
body of the CT scanner is moving while tilting, the quality of images obtained using
X-rays may be negatively impacted.
Solution to Problem

In accordance with an aspect of an exemplary embodiment, there is provided a
medical apparatus including a body rotatably provided to perform computed to-
mography (CT) scan, a base frame configured to support the body, a rail unit mounted
on an outer surface of the body, and a brake system mounted on the base frame and
configured to perform braking of a rotation of the body. The brake system includes a
lever unit rotatably provided on a rotational shaft, and a wedge connected to one side

of the lever unit and having tapered both sides. An inner surface of the rail unit is
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formed to be tapered to correspond to an outer surface of the wedge.

When the wedge pressurizes the inner surface of the rail unit, the body may not
move.

The rotational shaft may be provided more adjacent to one side of the lever unit than
the other side of the lever unit.

The lever unit may receive a driving force from a motor and rotate on the rotational
shaft.

A gear part connected to a driving gear part connected to the motor may be provided
on the other side of the lever unit.

The driving force of the motor may be transferred to the lever unit while being
amplified by a gear ratio of the driving gear part to the gear part.

The gear part may be engaged with a connection gear part, and the connection gear
part may be engaged with the driving gear part.

The brake system may further include an elastic member which supplies an elastic
force to the lever unit to allow the one side of the lever unit to be separate from the rail
unit.

The elastic member may be located more adjacent to the other side of the lever unit
than the one side of the lever unit and may transfer the elastic force to a bottom surface
of the lever unit.

A protrusion may be provided on the bottom surface of the lever unit, and the elastic
member may be mounted on the protrusion.

A frictional pad may be mounted on the outer surface of the wedge.

The brake system may further include a base plate mounted on the base frame and
the lever unit is rotatably mounted on the base plate.

A fixing bracket may be mounted on the base plate, and the rotational shaft may pass
through the fixing bracket and the lever unit.

A hole may be formed in the base plate, and the wedge may pass through the hole
and may be inserted into the rail unit.

The rail unit may include a bottom part and side parts provided on both sides of the
bottom part to face each other, and a distance between the both side parts may become
farther from the bottom part toward ends of the side parts.

In accordance with an aspect of another exemplary embodiment, there is provided a
tomograph including a body rotatably provided to perform a CT scan, a base frame
configured to support the body, a rail unit mounted on an outer surface of the body,
and a brake system mounted on one of the body and the base frame and configured to
prevent the movement of the body. The brake system includes a lever unit rotatably
provided on a rotational shaft and a wedge connected to the lever unit and configured

to be inserted into the rail unit. An outer surface of the wedge and an inner surface of
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the rail unit are formed to be tapered.

The brake system may further include a motor configured to transfer a driving force
through the other side of the lever unit.

A gear part may be provided on the other side of the lever unit, the motor and the
other side of the lever unit may be connected by a connection gear part.

The driving force of the motor may be transferred to the lever unit while being
amplified by a gear ratio of the connection gear part to the gear part.

The rotational shaft may be configured more adjacent to one side of the lever unit
than the other side of the lever unit .

A frictional member may be mounted on the outer surface of the wedge.

The frictional member may include rubber.

The brake system may further include an elastic member configured to supply an
elastic force to allow the wedge to pressurize the inner surface of the rail unit.

In accordance with an aspect of yet another exemplary embodiment, there is provided
a brake system which may perform braking of a tiltable body including a lever unit
rotatably provided on a rotational shaft, a wedge which has a tapered outer surface, is
provided on one side of the lever unit, and halts the movement of the body by pres-
surizing one side of the body, and a motor which transfers a driving force through the
other side of the lever unit. The rotational shaft is located more adjacent to the one side
of the lever unit than the other side of the lever unit.

The brake system may further include an elastic member which provides an elastic
force to the lever unit to allow the wedge to pressurize the one side of the body.

A frictional member may be provided on the outer surface of the wedge.

A gear part may be provided on the other side of the wedge, and the driving force of
the motor may be transferred to the lever unit while being amplified by a gear ratio of a
connection gear part connected to the motor to the gear part.

In accordance with an aspect of yet another exemplary embodiment, there is provided
a brake apparatus provided on a body of a medical apparatus, the brake apparatus
including: a rail unit; a lever unit configured to rotate with respect to a rotational shaft;
an elastic member provided on the lever unit at a first end of the lever unit and
configured to provide an elastic force to rotate the lever unit; a wedge provided on a
second end opposite to the first end of the lever unit, configured to be inserted into the
rail unit according to rotation of the lever unit and configured to apply braking pressure
on the rail unit.

The wedge may include an outer surface including: a first side of the wedge; and a
second side of the wedge opposite to the first side of the wedge wherein the first and
the second sides of the wedge are tapered.

An inner surface of the rail unit may be tapered to correspond to the outer surface of
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the wedge.

The wedge may be configured to apply pressure to the inner surface of the rail unit
and configured to halt a movement of the body of the medical apparatus.

The brake apparatus may further include a motor configured to transfer a driving
force to the lever unit.

The lever unit may include a gear part provided at the first end of the lever unit and
connected to a driving gear part of the motor.

A gear ratio of the driving gear part to the gear part may be configured to amplify the
driving force of the motor transferred to the lever unit.

The gear part of the lever unit may be engaged with a connection gear part, and
wherein the connection gear part is engaged with the driving gear part of the motor.

The wedge may be configured to halt at least one of a linear movement and a rotation
of the body of the medical apparatus.

The rotational shaft may be provided closer to the second end of the lever unit than
the first end of the lever unit.

The elastic member may be configured to provide the elastic force to the lever unit
and to pressurize the rail unit with the wedge.

The elastic member may be provided closer to the first end of the lever unit than the
second end of the lever unit.

The wedge may include a frictional member provided on an outer surface of the
wedge.

The lever unit may include a protrusion provided on a bottom surface of the lever
unit, and the protrusion may be fitted in the elastic member.

The wedge may include a trapezoidal cross-sectional shape, and an inner surface of
the rail unit may have a shape corresponding to the trapezoidal cross-sectional shape of
the wedge.

In accordance with an aspect of yet another exemplary embodiment, there is provided
a medical apparatus including: a body configured to perform a scan; a base frame
configured to support the body; and a brake apparatus configured to perform braking
of a movement of the body, wherein the brake apparatus includes: a rail unit attached
to one of the body and the base frame; a lever unit provided on the other one of the
body and the base frame and configured to rotate with respect to a rotational shaft; a
motor configured to provide a driving force to the lever unit; an elastic member
provided at a first end portion of the lever unit and configured to provide an elastic
force; and a wedge provided on a second end portion opposite to the first end portion
of the lever unit and configured to perform braking of the body.

Opposite surfaces of the wedge may be tapered, and an inner surface of the rail unit

may have a shape corresponding to an outer surface including the tapered opposite
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surfaces of the wedge.
The elastic member may be configured to supply the elastic force to rotate the lever

unit to apply braking pressure to the rail unit via the wedge.

A frictional pad may be provided on an outer surface of the wedge.

The lever unit may be rotatably provided on the rotational shaft, and the rotational
shaft may be provided closer to the second end portion of the lever unit than the first
end portion of the lever unit.

In accordance with an aspect of yet another exemplary embodiment, there is provided
a brake apparatus provided on a body of a tomograph which performs a computed to-
mography (CT) scan on an object, the brake apparatus including: a lever unit rotatably
provided on a rotational shaft to rotate with respect to the rotational shaft; an elastic
member provided at a first end of the lever unit and configured to supply an elastic
force; a wedge provided on a second end opposite to the first end of the lever unit and
configured to perform braking; and a rail unit configured to perform the braking by
engaging with the wedge, wherein the wedge is configured to apply braking pressure to
the rail unit due to the elastic force and configured to halt tilting of the body.

The elastic member may be configured to supply the elastic force to allow the wedge
to apply pressure to the rail unit.

In accordance with an aspect of yet another exemplary embodiment, there is provided
a brake apparatus provided on a medical apparatus including a body performing a scan
and a base frame supporting the body, the brake apparatus including: a rail unit
attached to one of the body and the base frame; and a lever unit provided on the other
one of the body and the base frame, the lever unit configured to engage with the rail
unit, wherein the lever unit includes: a base plate attached to the other one of the body
and the base frame; a bracket body provided on the base plate; a lever configured to
rotate with respect to a rotational shaft inserted through the bracket body; an elastic
member provided at a first end portion of the lever and configured to provide an elastic
force to rotate the lever; and a wedge provided on a second end portion opposite to the
first end portion of the lever unit and configured to perform braking of the body with
respect to the base frame by contacting the rail unit according to rotation of the lever.

The brake apparatus may further include a motor configured to transfer a driving
force to the lever unit.

The lever may include a gear part provided at the first end of the lever and connected

to a driving gear part of the motor.
Advantageous Effects of Invention

One or more exemplary embodiments provide a tomograph capable of obtaining

clear images of an object by preventing the movement of a body.
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Additional aspects of the inventive concept will be set forth in part in the description
which follows and, in part, will be obvious from the description, or may be learned by
practice of the inventive concept.

Brief Description of Drawings

FIG. 1 is a perspective view of a medical apparatus according to an exemplary em-
bodiment;

FIG. 2 is a side view of a body according to an exemplary embodiment;

FIGS. 3A and 3B are perspective views of a brake system according to an exemplary
embodiment;

FIG. 4 is an exploded perspective view of the brake system according to an
exemplary embodiment;

FIG. 5 is a cross-sectional view illustrating a wedge and a rail unit according to an
exemplary embodiment;

FIGS. 6 and 7 are side views of the brake system according to an exemplary em-
bodiment;

FIG. 8 is a schematic view of the brake system according to an exemplary em-
bodiment;

FIG. 9 is a schematic view illustrating parts of the wedge part and the rail unit
according to an exemplary embodiment;

FIG. 10 is a view of a mammographic apparatus including a brake system according
to an exemplary embodiment;

FIGS. 11 and 12 are views of the brake system according to an exemplary em-
bodiment; and

FIGS. 13 and 14 are views of a brake system according to still an exemplary em-
bodiment.

Best Mode for Carrying out the Invention

Hereinafter, exemplary embodiments will be described in detail with reference to the
attached drawings.

FIG. 1 is a perspective view of a medical apparatus 1 according to an exemplary em-
bodiment. FIG. 2 is a side view of a body 2 according to an exemplary embodiment.

Referring to FIGS. 1 and 2, the medical apparatus 1 includes the body 2 and an ex-
amination stand 3. The body 2 may include an opening 20 in a center part and an X-ray
generator 21 and an X-ray detector 22 disposed thereinside to be opposite to each
other. An object 300 located on the examination stand 3 may be inserted into the
opening 20 to perform tomography scanning.

The body 2 includes a stator 23 and a rotor 24 in which the opening 20 is installed in
the center thereof. The rotor 24 may be rotatably provided inside the stator 23. The X-
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ray generator 21 may be provided on one side of the rotor 24, and the X-ray detector
22 may be provided on the other side of the rotor 24. The X-ray generator 21 and the
X-ray detector 22 may be provided to be opposite to each other.

When a current is supplied to the stator 23, the rotor 24 rotates thereinside, X-rays
generated by the X-ray generator 21 are radiated onto the object 300, and X-rays
passing through the object 300 may be detected by the X-ray detector 22.

The X-ray detector 22 may directly receive X-rays which pass through the object 300
or X-rays which are radiated to the periphery of the object 300 and do not reach the
object 300, and may detect the X-rays by conversion into electric signals. The medical
apparatus 1 may further include an image processor which reads and generates images
from the electric signals stored in the X-ray detector 22, image-processes the generated
images, or generates other images using the generated images. Also, the medical
apparatus 1 may further include a controller for controlling whether X-rays are radiated
or not.

The body 2 may be supported by a base frame 4. The base frame 4 may be provided
on both left and right sides of the body 2. The base frame 4 may be mounted outside
the stator 23. To obtain definite images of the object 300, the body 2 may be mounted
on the base frame 4 to be tiltable. As shown in FIG. 2, the body 2 may be provided to
be tiltable to allow a front side thereof to move up and down.

A brake system (or a brake apparatus) 5 may be provided between the body 2 and the
base frame 4. One of an outer surface of the body 2 and the base frame 4 may include a
rail unit 50 and the other may include the brake system 5. In the exemplary em-
bodiment, the rail unit 50 may be provided on the outer surface of the body 2 and the
brake system 5 may be provided on one side of the base frame 4. A portion of the
brake system 5 may be provided to be insertable into the rail unit 50.

As shown in FIG. 2, the rail unit 50 is provided to have a predetermined curvature in
such a way that the rail unit 50 moves together with the body 2 and the portion of the
brake system 5 inserted into the rail unit 50 may vary in position along the rail unit 50
when the body 2 tilts. The rail unit 50 may be provided to have a proper curvature and
length depending on a tilt angle and shape of the body 2.

The rail unit 50 may be a part of a circle having a radius R and having a rotational
center O as shown in FIG. 2. When the radius R increases, the occurrence of vibrations
of the body may be reduced and the braking property of the brake system 5 may be
improved. However, when the radius R of the body 2 increases, a range of tilt angles
(014+02) may be reduced. To obtain definite images of the object 300, the body 2 may
be provided to operate at an tilt angle of about 60°. For example, based on when the
body 2 does not tilt, that is, a front and rear of the body 2 are located in parallel to a

bottom surface, a tilt angle 01 to allow the front of the body 2 to face downward and a
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tilt angle 02 to allow the front of the body 2 to face upward may be provided to be
about 30°, respectively. Here, the radius R may be present within a range of 400 mm to
440 mm. More specifically, the radius R may be about 420 mm.

Due to the brake system 5, the body 2 may be fixed not to move while tilting even
when the rotor 24 rotates. A detailed configuration of the brake system 5 will be
described below.

The examination stand 3 includes a supporter 30 and a transfer unit 31. The transfer
unit 31 may be slidably provided above the supporter 30. When the object 300 is
located on the transfer unit 31, the transfer unit 31 slides to be inserted into the body 2
through the opening 20. When the object 300 is inserted into the opening 20, the object
300 may be located between the X-ray generator 21 and the X-ray detector 22. The
rotor 24 rotates on the object 300, and images of the object 300 from various angles
may be taken using X-rays generated by the X-ray generator 21.

Hereinafter, an exemplary embodiment in which the rail unit 50 is provided on the
outer surface of the body 2 and the brake system 5 is provided on one side of the base
frame 4 will be described.

FIGS. 3A and 3B are perspective views of the brake system 5 according to an
exemplary embodiment. FIG. 4 is an exploded perspective view of the brake system 5.

Referring to FIGS. 3A, 3B and 4, the brake system 5 is provided on one surface (i.e.,
a surface facing the body 2) of the base frame 4 to allow a part of a lever unit 51 to be
insertable into the rail unit 50 provided on the outer surface of the body 2. As the body
2 tilts, a position of the lever unit 51 with respect to the rail unit 50 may vary.

The rail unit 50 may include a bottom part 500 and side parts 501 and 502 extending
or protruding from the bottom part 500. The side parts 501 and 502 may be provided
on both sides of the bottom part 500 to be opposite to each other. A sliding part 503 in
which the lever unit 51 is inserted and moves may be formed by the bottom part 500
and the side parts 501 and 502. The bottom part 500 may include a plurality of
coupling holes 500a. The rail unit 50 may be mounted on the outer surface of the body
2 by a coupling member passing through the plurality of coupling holes 500a.

Inner surfaces of the side parts 501 and 502 may be provided to be tapered.
Specifically, a greater distance between the inner surfaces of the side parts 501 and 502
may be formed farther away from the bottom part 500. That is, a distance D1 between
ends of the side parts 501 and 502 located farthest from the bottom part 500 may be
formed to be greater than a distance D2 between parts of the side parts 501 and 502
adjacent to the bottom part 500.

The brake system 5 may include the lever unit 51, an elastic member 52 which
provides the lever unit 51 with an elastic force, and a driving source 53 capable of

driving the lever unit 51. The lever unit 51, the elastic member 52, and the driving
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source 53 may be provided on a base plate 57. The base plate 57 may be mounted on
the surface of the base frame 4 facing the body 2.

The lever unit 51 includes a first lever part 510 and a second lever part 511. The
second lever part 511 may be provided to extend or protrude from one side (i.e., a
bottom side facing the rail unit 50) of the first lever part 510 to form an approximate
right angle. The second lever part 511 may be provided adjacent to the one end (i.e. a
first end / a first side) of the first lever part 510. A wedge 512 may be provided on an
end of the second lever part 511. A hole 570 may be formed in one side of the base
plate 57. The wedge 512 may pass through the hole 570 and may be inserted into the
sliding part 503 of the rail unit 50.

The wedge 512 may be provided to correspond to a shape of an inner surface of the
rail unit 50 which forms the sliding part 503. Outer surfaces 512a and 512b of the
wedge 512 may be formed to correspond to tapered shapes of the inner surfaces of the
side parts 501 and 502 of the rail unit 50. That is, a distance between the outer surfaces
512a and 512b which face each other may be provided to become smaller toward an
end of the wedge 512 (i.e., an end provided closer to the rail unit 50). Due to a rotation
of the first lever part 510, a bottom surface 512¢ of the wedge 512 may be in contact
with the bottom part 500 of the rail unit 50 according to a rotational position of the first
lever part 510.

The elastic member 52 may be mounted on one side (i.e., a bottom side) of the first
lever part 510.

A protrusion 513 may be further provided on the one side of the first lever part 510,
and the elastic member 52 may be mounted on the protrusion 513. That is, the elastic
member 52 is engaged with the first lever part 510 by the protrusion 513 being inserted
in the elastic member according to the exemplary embodiment. The protrusion 513
may be provided adjacent to the other end (i.e., a second side / a second end) of the
first lever part 510.

In detail, the elastic member 52 may fit on the protrusion 513 and may be located
between one surface of the first lever part 510 and one surface of the base plate 57,
thereby providing a bottom surface of the first lever part 510 with an elastic force. The
elastic member 52 may apply the elastic force to allow the bottom surface at the other
end (i.e. the second end) of the first lever part 510 to become farther from the base
plate 57. When the bottom surface at the other end (i.e., the second end) of the first
lever part 510 becomes farther from the base plate 57, in turn, the wedge 512 may be
pushed toward the rail unit 50 and apply braking pressure to the body 2.

In the above described exemplary embodiment, the elastic member 52 is provided
adjacent to the other end (i.e., the second end opposite to the first end where the wedge
512 is located) of the first lever part 510 and provides the bottom surface of the first
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lever part 510 with the elastic force. However, an installation position and a pres-
surization position of the elastic member 52 are not limited thereto. For example, the
elastic member 52 may be provided adjacent to the one end (i.e., the first end where
the wedge 512 is located) of the first lever part 510 and may apply the elastic force a
top surface of the first end of the first lever part 510 to perform braking. Hereinafter, a
case in which the elastic member 52 is provided on the other end of the first lever part
510 (i.e., the second end opposite to the first end where the wedge 512 is located) and
applies the elastic force to the bottom surface of the first lever part 510 will be
described.

A gear part 514 may be provided on the other end (i.e., the second end) of the first
lever part 510 in the exemplary embodiment. The gear part 514 may be engaged with a
gear part 541 connected to a motor 53 that will be described below. A gear ratio of the
gear part 514 provided on the other end of the first lever part 510 to the gear part 541
connected to the motor 53 is suitably adjusted to amplify and transfer a driving force
from the motor 53 to the first lever part 510.

A rotational shaft 552 may be provided between the second lever part 511 and the
protrusion 513. A through hole 516 may be formed in the first lever part 510, and the
rotational shaft 552 may be provided to pass through the through hole 516. The
through hole 516 may be formed to pass through between the second lever part 511
and the protrusion 513. Accordingly, the rotational shaft 552 may be provided to
extend in a widthwise direction of the first lever part 510.

The rotational shaft 552 may be provided closer to the one end of the first lever part
510 provided with the second lever part 511 than the other end of the first lever part
510. In the exemplary embodiment, due to a leverage effect, the driving force applied
on the other end of the first lever part 510 may be transferred to the one end of the first
lever part 510 while being amplified. When the driving force of the motor 53 is
transferred to the other end of the first lever part 510, the force transferred to the other
end of the first lever part 510 is transferred to the one end of the first lever part 510
while being amplified. Accordingly, the wedge 512 applies pressure to the inner
surface of the rail unit 50 using the amplified force, thereby improving the braking per-
formance of the brake system 5 with respect to the body 2.

The base plate 57 may be provided with a fixing bracket 55 including a hole 551 into
which the rotational shaft 552 is insertable. The fixing bracket 55 may be coupled with
the base plate 57 using a coupling member. A bracket body 550 of the fixing bracket
55 may be provided to protrude from the one surface of the base plate 57, and the hole
551 into which the rotational shaft 552 is insertable may be formed in the bracket body
550. The rotational shaft 552 is inserted into the hole 514 formed in the first lever part
510 and the hole 551 formed in the fixing bracket 55, thereby fastening the lever unit
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51 to the base plate 57 to be rotatable on the rotational shaft 552.

The motor 53 may be provided on the one side of the base plate 57. The driving force
of the motor 53 may be transferred to the lever unit 51 through a link between the gear
part 514 and the gear part 541. The lever unit 51 receives the driving force of the motor
53 and moves to allow the other end of the first lever part 510 to approach the base
plate 57. When the other end of the first lever part 510 approaches the base plate 57,
the one end of the first lever part 510 becomes farther from the base plate 57 and the
wedge 512 provided on the end of the second lever part 511 located on the one end of
the first lever part 510 may become separate from the inner surface of the rail unit 50.

As an example, when the motor 53 and the lever unit 51 are provided to extend in
parallel due to spatial constraints of the brake system 5, the driving force of the motor
53 may be transferred to the lever unit 51 through a driving gear part 530 provided on
the motor 53 and a connection gear unit 54.

The base plate 57 may be provided with a mounting bracket 56 to mount the
connection gear unit 54 thereon to be rotatable. The mounting bracket 56 may include
a bracket body 560 provided with a space 562, in which the connection gear unit 54 is
accommodated to prevent a rotation of the connection gear unit 54 from being in-
terfered with other parts, and a bracket cover 561 which covers an opening formed in
one side of the mounting bracket 56.

The mounting bracket 56 may include a shaft insertion hole 560a into which a ro-
tational shaft 563 is insertable. The shaft insertion hole 560a may be formed in the
bracket body 560. The rotational shaft 563 may pass through the shaft insertion hole
560a and an insertion hole 542 formed in the connection gear unit 54, thereby
mounting the connection gear unit 54 on the mounting bracket 56 to be rotatable.

A first connection gear part 540 engaged with the driving gear part 530 is formed on
one side of the connection gear unit 54, and a second connection gear part 541 engaged
with the gear part 514 formed on the other end of the first lever part 510 may be
formed on the other side of the connection gear unit 54. When the motor 53 and the
lever unit 51 are located in parallel, the connection gear unit 54 is formed to be bent in
such a way that the first connection gear part 540 is formed on one end and the second
connection gear part 541 is formed on the other end. Here, extending directions of the
teeth of the gear part 514 and the second connection gear part 541 may intersect with
each other.

FIG. 5 is a cross-sectional view illustrating the wedge 512 and the rail unit 50
according to an exemplary embodiment.

Referring to FIG. 5, frictional members (e.g., frictional pads) 515a and 515b formed
of a material having a high friction coefficient may be provided on the outer surfaces
512a and 512b of the wedge 512. The frictional members 515a and 515b may be
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mounted on the outer surfaces 512a and 512b of the wedge 512 and may increase a
frictional force between the wedge 512 and the inner surface of the rail unit 50. For
example, the frictional members 515a and 515b may include a material having a high
frictional force such as rubber and silicone.

The frictional members 515a and 515b are provided on the outer surfaces 512a and
512b of the wedge 512 to increase the frictional force between the wedge 512 and the
rail unit 50, thereby improving the braking performance of the brake system 5.

In the above described exemplary embodiment, the frictional members 515a and
515b are provided on the outer surfaces 512a and 512b of the wedge 512. However,
the exemplary embodiment is not limited thereto. For example, the frictional members
may be provided on the bottom surface 512c¢ of the wedge 512. Also, frictional
members may be provided on the inner surface of the rail unit 50.

FIGS. 6 and 7 are side views of the brake system 5 according to an exemplary em-
bodiment.

As shown in FIG. 6, when the driving gear part 530 rotates in a direction A due to the
motor 53, the first connection gear part 540 may rotate in another direction B. When
the first connection gear part 540 rotates in the other direction B, the gear part 514
engaged with the second connection gear part 541 may rotate in a downward direction
C1 and the first lever part 510 may rotate with respect to the rotational shaft 552 such
that the one end of the first lever part 510 moves closer to the base plate 57. Here, the
second lever part 511 may move in an upward direction C2, and the wedge 512
connected to the second lever part 511 may become separate from the inner surface of
the rail unit 50. Because the rail unit 50 is not interfered with the wedge 512, the body
2 mounted with the rail unit 50 may tilt to allow the front thereof to move up and
down.

On the other hand, as shown in FIG. 7, when the driving gear part 530 rotates in the
direction B due to the motor 53, the first connection gear part 540 may rotate in the
direction A. When the first connection gear part 540 rotates in the direction A, the gear
part 514 engaged with the second connection gear part 541 may rotate in the upward
direction C2 and the first lever part 510 may rotate on the rotational shaft 552 to
become farther from the base plate 57. Here, the second lever part 511 may move in
the downward direction C1, and the wedge 512 connected to the second lever part 511
may be in contact with the inner surface of the rail unit 50.

When the bottom side of the first lever part 510 is pressurized by the driving force
transferred from the motor 53 at one end, the wedge 512 may apply pressure the inner
surface of the rail unit 50 to perform braking. The frictional force between the outer
surfaces 512a and 512b of the wedge 512 and the inner surface of the rail unit 50 and
the force of the wedge 512 applied to the inner surface of the rail unit 50 may fix the



13

WO 2016/117794 PCT/KR2015/010425

[112]

[113]

[114]

[115]

[116]

[117]

[118]

rail unit 50 not to move. Because the rail unit 50 is fixed by the wedge 512, the body 2
may be fixed not to tilt. As described above, because the body 2 is fixed not to move
by the brake system 5, even when the rotor 24 rotates to perform radiography, the body
2 does not move, thereby obtaining definite images of the object 300.

FIG. 8 is a schematic view of the brake system 5 according to an exemplary em-
bodiment. FIG. 9 is a schematic view illustrating parts of the wedge 512 and the rail
unit 50 according to an exemplary embodiment.

Referring to FIGS. 8 and 9, the lever unit 51 of the brake system 5 applies pressure to
the rail unit 50 via the wedge 512, thereby fixing the rail unit 59 not to move. In the
exemplary embodiment, to allow the wedge 512 to apply braking pressure to the inner
surface of the rail unit 50, the first lever part 510 may receive the driving force of the
motor 53 and may rotate with respect to the rotational shaft 552.

The first lever part 510 may receive the elastic force of the elastic member 52 and
may rotate with respect to the rotational shaft 552. Even when the driving force of the
motor 53 is not transferred to the first lever part 510, the elastic member 52 is located
on the bottom surface of the first lever part 510 in such a way that the wedge 512
mounted on the second lever part 511 may apply pressure to the inner surface of the
rail unit 50.

As described above, the first lever part 510 rotates with respect to the rotational shaft
552 due to one of the driving force of the motor 53 and the elastic force of the elastic
member 52, thereby allowing the wedge 512 to apply pressure to the inner surface of
the rail unit 50.

Hereinafter, a fixing configuration in which the body 2 does not move due to the
elastic force of the elastic member 52 and the shape of the wedge 512 when the driving
force of the motor 53 is not transferred to the lever unit 51 is described.

Due to the elastic force transferred from the elastic member 52, the bottom surface
512c of the wedge 512 may apply pressure to the bottom part 500 of the rail unit 50.
As shown in FIG. 9, due to the shapes of the outer surfaces 512a and 512b of the
wedge 512 and the inner surface of the rail unit 50, the outer surfaces 512a and 512b of
the wedge 512 may apply braking pressure to the inner surface of the rail unit 50. In
the exemplary embodiment, the wedge 512 may apply pressure to the rail unit 50 with
a greater force than a case in which the outer surfaces 512a and 512b of the wedge 512
are provided to be vertical to the bottom surface 512¢ of the wedge 512 or the inner
surface of the rail unit 50 is provided to be vertical to the bottom part 500 of the rail
unit 50.

As shown in FIG. 8 illustrating the first lever part 510 from the side, a force applied
by the wedge 512 in a vertical direction to the bottom part 500 of the rail unit 50 at one

point P of the rail unit 50 may be referred to as W. A normal force at the point P may
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be designated as N, and a frictional force at the point P may be designated as {. Such
frictional force may be expressed as f=uN, in which p indicates a friction coefficient.

When a reaction force applied in a linear direction from rotational shaft 552 to the
point P in which the first lever part 510 is fixed is designated as T, one side of the rail
unit 50 on which the point P is located is designated as G, and an angle formed by T
and G is designated as 0, a force applied to the point P may be expressed below.

uN -Tcos0=0

-W+N-Tsin0=0

Arranging these with respect to W, W=(T/u)cos0-Tsin0.

Here, when W is smaller than 0, it is possible to fix the rail unit 50 by pressurizing
the point P.

Eliminating T from the expression for W, (T/u)cos0- Tsin0O < 0 may be arranged
below.

(1/n)cos0-sinb < 0

Transposing cosO and sin0 to the right side, it is below.

(1/w) < (sin6/cos0)

Because sinO/cos0 is tan0, when tan0 > 1/u, the wedge 512 may pressurize the rail
unit 50 to fix the body 2 not to tilt.

For example, when a friction coefficient p is 0.4, the wedge 512 may apply pressure
to the rail unit 50 to be fixed and not allow the body 2 to move when 0 is greater than
70°. As described above, even when the driving force of the motor 53 is not
transferred, the movement of the body 2 may be prevented while taking images due to
the fixing configuration which allows the wedge 512 to apply braking pressure to the
rail unit 50 due to the elastic force of the elastic member 52.

The tapered shapes of the inner surface of the rail unit 50 and the outer surfaces 512a
and 512b of the wedge 512 in the brake system 5 allow the force of the wedge 512
applied to the inner surface of the rail unit 50 to be increased. Also, an output of the
motor 53 may be transferred to the lever unit 51 while being amplified using the
leverage effect and the gear ratio between the gears located between the motor 53 and
the lever unit 51, thereby improving the performance of the brake system 5.

The frictional members 515a and 515b are attached to the outer surfaces 512a and
512b of the wedge 512, thereby increasing the frictional force with the inner surface of
the rail unit 50 and preventing the degradation of the performance of the brake system
5, which occurs due to a decrease in the frictional force between the wedge 512 and the
inner surface of the rail unit 50, which is caused by fluids such as water and oil
therebetween. The one side of the lever unit 51 receives the elastic force from the
elastic member 52, thereby fixing the wedge 512 so as not to be pushed from the inner

surface of the rail unit 50 although the motor 53 is not driven.
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Due to the configuration of the brake system 5 as described above, the body 2 does
not move although rotating at a high speed, thereby obtaining definite images of the
object 300 and improving the quality of the medical apparatus 1.

Hereinafter, another exemplary embodiment in which a brake system 6 having the
structural characteristics described above is applied to another apparatus will be
described.

FIG. 10 is a view of a mammographic apparatus 7 including the brake system 6
according to an exemplary embodiment. FIGS. 11 and 12 are views of the brake
system 6 according to an exemplary embodiment.

Referring to FIGS. 10 to 12, the brake system 6 may be provided to prevent a body
(not shown) of the mammographic apparatus 7 from falling. The body of the mam-
mographic apparatus 7 may be provided to be movable up and down along a stand 70.

The body may move along an elevating shaft 73 disposed on the stand 70 and
extending upward and downward. The body may be connected to the elevating shaft 73
via a mobile panel 72. The mobile panel 72 is mounted on the elevating shaft 73 and
moves up and down along the elevating shaft 73, thereby allowing the body to move
up and down along the elevating shaft 73.

The mobile panel 72 may be connected to a cable 700 operated by a driving source
75 and may move up and down as the cable 700 rotates clockwise or counterclockwise,
respectively. Pulleys 701 which respectively receive a driving force from the driving
source 75 may be provided on a top and a bottom of the stand 70. The cable 700 may
be wound on the pulleys 701 and may rotate together with the pulleys 701. The mobile
panel 72 may include the brake system 6. The stand 70 may include a rail unit 74
extending upward and downward. The rail unit 74, similar to the rail unit 50, may
include a bottom part and side parts extending from the bottom part. The side parts
may be provided on both sides of the bottom part to face each other. Inner surfaces of
the side parts may be provided to be tapered. That is, a greater distance between the
inner surfaces of the side parts may be formed farther from the bottom part.

The brake system 6 may include a lever unit 62 and an elastic member 64. The lever
unit 62 may be mounted on the mobile panel 72 by a mounting bracket 63. Here, the
lever unit 62 may be disposed to extend upward and downward to be parallel to the
elevating shaft 73. The lever unit 62 may be rotatably provided on a rotational shaft
630 which passes through the mounting bracket 63 and the lever unit 62. The lever unit
62 rotates with respect to the rotational shaft 630.

The cable 700 may be mounted on one side of the lever unit 62. A wedge 65 which is
insertable into the rail unit 74 may be provided on the other side opposite to the one
side of the lever unit 62. The wedge 65 may be formed to allow an outer surface

thereof to correspond to a tapered shape of an inner surface of the rail unit 74. When an
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upper part of the lever unit 62 based on the rotational shaft 630 is designated as a first
lever part 620 and a lower part of the lever unit 62 is designated as a second lever part
621, the cable 700 may be mounted on an end of the first lever part 620 and the wedge
65 may be located on an end of the second lever part 621. The end of the first lever
part 620 is tilted to be positioned close to the mobile panel 72 due to the cable 700
mounted on the end of the first lever part 620, and the end of the second lever part 621
may be provided to be positioned away from the mobile panel 72 as shown in FIG. 11.
The wedge 65 located on the end of the second lever part 621 may be separate from the
mobile panel 72 and the rail unit 74.

An elastic member container 610 may be provided on one side of the mobile panel
72. The elastic member container 610 may accommodate the elastic member 64. The
elastic member container 610 may be located to allow the elastic member 64 ac-
commodated in the elastic member container 610 to push away the first lever part 620
from the mobile panel 72.

When the mobile panel 72 normally ascends and descends due to the cable 700, the
elastic member 64 may maintain a state of being pressurized by the first lever part 620
while being accommodated in the elastic member container 610.

When the cable 700 breaks while the mammographic apparatus 7 is being used as
shown in FIG. 12, the mobile panel 72 on which the body is mounted may descend due
to the weights of the body and the mobile panel. Here, when the cable 700 breaks, a
state in which the elastic member 64 is pressurized by the first lever part 620 may be
released. The elastic member 64 may supply the elastic force to pressurize the first
lever part 620 to become separate from the mobile panel 72. The lever unit 62 rotates
with respect to the rotational shaft 630 in such a way that the wedge 65 provided on the
end of the second lever part 621 may be inserted into the rail unit 74. Due to a descent
of the body and the mobile panel 72, the wedge 65 may slide along the rail unit 74. The
wedge 65 may slide on the rail unit 74 for a certain distance and then may be fixed by
a frictional force between the wedge 65 and the rail unit 74 and a force of the wedge 65
to pressurize the inner surface of the rail unit 74, thereby halting the descent of the
mobile panel 72 on which the body is mounted. Hereby, even when the cable 700
breaks, it is possible to prevent an accident such as a rapid descent of the body.

FIGS. 13 and 14 are views of a brake system 8 according to an exemplary em-
bodiment.

Referring to FIGS. 13 and 14, the brake system 8 may be provided to halt a rotation
of a brake shaft 91. As an example, the brake system § may be provided in a driving
device 9 which increases or decreases a length of a column on which an X-ray
generator is mounted. When a cable 92 provided in the driving device 9 breaks, driving

of the driving device 9 may be halted by the brake system 8. A device on which the
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brake system 8 is mounted is not limited thereto.

Hereinafter, a case in which the driving device 9 includes a rotational body 90 and
the brake shaft 91 mounted on the rotational body 90 and the rotational body 90
receives a driving force through the cable 92 will be described. The brake system 8
may operate and halt a rotation of the rotational body 90 when the cable 92 breaks.

The brake system 8 may include a lever unit 80 and an elastic member 83. The lever
unit 80 may be rotatably provided on a lever-rotational shaft 81. That is, the lever unit
80 rotates with respect to the lever-rotational shaft 81. Based on the lever-rotational
shaft 81, one side of the lever unit 80 is designated as a first lever part 800 and the
other side thereof is designated as a second lever part 801. The lever-rotational shaft 81
may be located closer to an end of the second lever part 801 than an end of the first
lever part 800 as shown in FIG. 13.

The elastic member 83 may be located on a side of the first lever part 800. The
elastic member 83 may be provided to apply pressure to the first lever part 800 when
there is no external force. When the driving device 9 normally operates, one side of the
first lever part 800 may be pushed by the cable 92. Here, the elastic member §3 may be
compressed by the first lever part §00.

Hereinafter, a case in which the first lever part 800 receives a force which allows the
first lever part 800 to face downward by the cable 92 located above the first lever part
800 and the elastic member 83 is located below the first lever part 800 will be
described. Positions and force transfer directions of the cable 92, the first lever part
800, and the elastic member 83 are not limited thereto.

A wedge 82 may be provided on a side of the second lever part 801. The wedge 82
may be provided to be in contact with an outer surface 910 of the brake shaft 91
according to rotation of the lever unit 80. At least one of the outer surface 910 of the
brake shaft 91 and an outer surface of the lever unit 80 may be surrounded with a
material having a high friction coefficient.

When the cable 92 does not break and the driving device 9 normally operates, the
wedge 82 is separated from the outer surface 910 of the brake shaft 91. Here, the brake
shaft 91 and the rotational body 90 may rotate clockwise or counterclockwise.

When the cable 92 breaks, the force which is applied to the first lever part 800 may
be removed. When the force which is applied to the first lever part 800 is removed, the
first lever part 800 may rotate on the lever-rotational shaft 81 due to an elastic force of
the elastic member 83 to allow the end of the first lever part 800 to face upward. Here,
the second lever part 801 may move toward the brake shaft 91 and may be in contact
with the outer surface 910 of the brake shaft 91.

A rotation speed of the brake shaft 91 may be gradually slow down and the brake

shaft 91 may stop the rotation due to a frictional force with the outer surface of the
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wedge 82. The brake shaft 91 stops the rotation, thereby allowing the rotational body
90, on which the brake shaft 91 is mounted, to stop a rotation thereof.

[153] As described above, even when the cable 92 of the driving device 9 breaks, the
rotation of the rotational body 90 is halted by the brake system 8, thereby preventing
the column on which the X-ray generator is mounted from rapidly descending.

[154] As is apparent from the above description, a tomograph in accordance with one em-
bodiment of the present invention obtains definite images of an object by preventing a
body from moving by using a brake system.

[155] While exemplary embodiments have been particularly shown and described above, it
would be appreciated by those skilled in the art that various changes may be made
therein without departing from the principles and spirit of the inventive concept, which

is defined in the following claims.
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Claims
A brake apparatus provided on a body of a medical apparatus, the brake

apparatus comprising:

a rail unit;

a lever unit configured to rotate with respect to a rotational shaft;

an elastic member provided on the lever unit at a first end of the lever
unit and configured to provide an elastic force to rotate the lever unit;

a wedge provided on a second end opposite to the first end of the lever
unit, configured to be inserted into the rail unit according to rotation of
the lever unit and configured to apply braking pressure on the rail unit.
The brake apparatus of claim 1, wherein the wedge comprises an outer
surface comprising:

a first side of the wedge; and

a second side of the wedge opposite to the first side of the wedge
wherein the first and the second sides of the wedge are tapered.

The brake apparatus of claim 2, wherein an inner surface of the rail unit
is tapered to correspond to the outer surface of the wedge.

The brake apparatus of claim 3, wherein the wedge is configured to
apply pressure to the inner surface of the rail unit and configured to halt
a movement of the body of the medical apparatus.

The brake apparatus of claim 3, further comprising a motor configured
to transfer a driving force to the lever unit.

The brake apparatus of claim 5, wherein the lever unit comprises a gear
part provided at the first end of the lever unit and connected to a
driving gear part of the motor.

The brake apparatus of claim 6, wherein a gear ratio of the driving gear
part to the gear part is configured to amplify the driving force of the
motor transferred to the lever unit.

The brake apparatus of claim 6, wherein the gear part of the lever unit
is engaged with a connection gear part, and

wherein the connection gear part is engaged with the driving gear part
of the motor.

The brake apparatus of claim 1, wherein the wedge is configured to halt
at least one of a linear movement and a rotation of the body of the
medical apparatus.

The brake apparatus of claim 1, wherein the rotational shaft is provided

closer to the second end of the lever unit than the first end of the lever
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unit.

The brake apparatus of claim 1, wherein the elastic member is
configured to provide the elastic force to the lever unit and to
pressurize the rail unit with the wedge.

The brake apparatus of claim 1, wherein the elastic member is provided
closer to the first end of the lever unit than the second end of the lever
unit.

The brake apparatus of claim 1, wherein the wedge comprises a
frictional member provided on an outer surface of the wedge.

The brake apparatus of claim 1, wherein the lever unit comprises a
protrusion provided on a bottom surface of the lever unit, and

wherein the protrusion is fitted in the elastic member.

The brake apparatus of claim 1, wherein the wedge comprises a
trapezoidal cross-sectional shape, and

wherein an inner surface of the rail unit has a shape corresponding to
the trapezoidal cross-sectional shape of the wedge.

A medical apparatus comprising:

a body configured to perform a scan;

a base frame configured to support the body; and

a brake apparatus configured to perform braking of a movement of the
body,

wherein the brake apparatus comprises:

a rail unit attached to one of the body and the base frame;

a lever unit provided on the other one of the body and the base frame
and configured to rotate with respect to a rotational shaft;

a motor configured to provide a driving force to the lever unit;

an elastic member provided at a first end portion of the lever unit and
configured to provide an elastic force; and

a wedge provided on a second end portion opposite to the first end
portion of the lever unit and configured to perform braking of the body.
The medical apparatus of claim 16, wherein opposite surfaces of the
wedge are tapered, and

wherein an inner surface of the rail unit has a shape corresponding to an
outer surface comprising the tapered opposite surfaces of the wedge.
The medical apparatus of claim 16, wherein the elastic member is
configured to supply the elastic force to rotate the lever unit to apply
braking pressure to the rail unit via the wedge.

The medical apparatus of claim 16, wherein a frictional pad is provided
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on an outer surface of the wedge.

The medical apparatus of claim 16, wherein the lever unit is rotatably
provided on the rotational shaft, and

wherein the rotational shaft is provided closer to the second end portion
of the lever unit than the first end portion of the lever unit.

A brake apparatus provided on a body of a tomograph which performs
a computed tomography (CT) scan on an object, the brake apparatus
comprising:

a lever unit rotatably provided on a rotational shaft to rotate with
respect to the rotational shaft;

an elastic member provided at a first end of the lever unit and
configured to supply an elastic force;

a wedge provided on a second end opposite to the first end of the lever
unit and configured to perform braking; and

a rail unit configured to perform the braking by engaging with the
wedge,

wherein the wedge is configured to apply braking pressure to the rail
unit due to the elastic force and configured to halt tilting of the body.
The brake apparatus of claim 21, wherein opposite sides of the wedge
are tapered, and

wherein an inner surface of the rail unit has a shape corresponding to an
outer surface comprising the tapered opposite surfaces of the wedge.
The brake apparatus of claim 21, wherein the elastic member is
configured to supply the elastic force to allow the wedge to apply
pressure to the rail unit.

The brake apparatus of claim 21, wherein a frictional pad is mounted
on the outer surface of the wedge.

A brake apparatus provided on a medical apparatus including a body
performing a scan and a base frame supporting the body, the brake
apparatus comprising:

a rail unit attached to one of the body and the base frame; and

a lever unit provided on the other one of the body and the base frame,
the lever unit configured to engage with the rail unit,

wherein the lever unit comprises:

a base plate attached to the other one of the body and the base frame;
a bracket body provided on the base plate

a lever configured to rotate with respect to a rotational shaft inserted
through the bracket body;
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an elastic member provided at a first end portion of the lever and
configured to provide an elastic force to rotate the lever; and

a wedge provided on a second end portion opposite to the first end
portion of the lever unit and configured to perform braking of the body
with respect to the base frame by contacting the rail unit according to
rotation of the lever.

The brake apparatus of claim 25, further comprising a motor configured
to transfer a driving force to the lever unit.

The brake apparatus of claim 26, wherein the lever comprises a gear
part provided at the first end of the lever and connected to a driving
gear part of the motor.

The brake apparatus of claim 27, wherein a gear ratio of the driving
gear part to the gear part is configured to amplify the driving force of
the motor transferred to the lever unit.

The brake apparatus of claim 25, wherein opposite sides of the wedge
are tapered, and

wherein an inner surface of the rail unit has a shape corresponding to an

outer surface comprising the tapered opposite surfaces of the wedge.
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[Fig. 1]
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[Fig. 3a]
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[Fig. 3b]
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[Fig. 11]
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[Fig. 12]
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