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(54) Package brake and automatic winder including the same

(57) A first acting force (f1) that is directed to the front
direction towards a take-�up tube 21 and that exerts a
braking force between an action member 32 and a hold-
ing member 31 and a second acting force (f2) that is
directed to a rear direction away from the take-�up tube

21 and that exerts a braking force between the action
member 32 and the holding member 31 are applied to
the action member 32 and the holding member 31. Thus,
an excessive increase of a holding force can be effec-
tively controlled while increasing the braking force (Fig.
1).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0001] The present invention relates to a package
brake and an automatic winder including the package
brake arranged to apply a braking force derived from fluid
pressure to a winding package composed of a take-�up
tube that is rotationally driven and a yarn that is wound
around a surface of the take-�up tube.

2. Description of the Related Art

�[0002] Conventionally, a winding unit of an automatic
winder defined as a winding apparatus includes a pack-
age brake arranged to apply a braking force to a winding
package rotated by a traversing drum. Fig. 10 illustrates
a conventional configuration of such package brake. A
package brake having a substantially similar configura-
tion to that of Fig. 10 is disclosed in JP, �H10-25061,A.
�[0003] As illustrated in Fig. 10, the package brake in-
cludes a cylindrical housing 101 having an opening and
a bottom, a brake shoe 102 internally engaged with the
front opening, and a bearing center 103 attached to a
front end of the brake shoe 102. The brake shoe 102 and
the bearing center 103 can individually move relative to
the housing 101 in a front-�back direction. The brake shoe
102 includes a shaft 104 to be inserted into the housing
101, a flange 105 externally extending from a front end
portion of the shaft 104, and an external sleeve 106 ex-
tending in a rear direction from an outer circumferential
edge of the flange 105. A friction material 107 for applying
a braking force to the bearing center 103 is provided in
a front surface of the flange 105. An air chamber 110
arranged to receive air from a compressor 109 via a so-
lenoid valve 109a and an air inlet 108 is provided between
a rear end portion of the shaft 104 and an inner end por-
tion of the housing 101. A twisted-�coil-�shaped first spring
111 arranged to apply a biasing force to move the brake
shoe 102 in a front direction is contained in the air cham-
ber 110. Reference numeral 112 denotes a seal member
that shields an inner surface of the housing 101 and an
outer circumferential surface of the brake shoe 102.
�[0004] A hollow chamber 113 having a front opening
is provided from an anteroposterior center to the front
end portion of the shaft 104, and a shaft 114 of the bearing
center is inserted into the hollow chamber 113. The bear-
ing center 103 includes the shaft 114 and a holder portion
115 arranged on a front end of the shaft 114. A front
surface of the holder portion 115 has a tapered shape
and presses against a take-�up tube 21 by proceeding
into one side surface of the take-�up tube 21. A second
spring 116 is provided inside the hollow chamber 113 to
press against the brake shoe 102 in the rear direction in
a normal state in which the braking force is not applied.
A bearing 117 is provided to a front end portion of the

hollow chamber 113, and the bearing center 103 can
rotate integrally with the take- �up tube 21 via the bearing
117.
�[0005] In such package brake, the biasing force of the
first spring 111 acts on the bearing center 103 in the
normal state in which the braking force is not applied. In
other words, the bearing center 103 is pressed in the
front direction by the biasing force (A) of the first spring
111, and the take-�up tube 21 is held by such suppress
strength defined as a holding force (holding force F1=A).
�[0006] When working air is supplied from the compres-
sor 109 to the inside of the air chamber 110 via the air
inlet 108, the braking force is applied to the bearing center
103 to stop the take- �up tube (winding package) from ro-
tating. More specifically, when the working air is supplied
to the inside of the air chamber 110, the shaft 104 of the
brake shoe 102 is pressed in the front direction by the
air pressure. Then, the friction material 107 of the brake
shoe 102 makes contact with the holder portion 115 of
the bearing center 103, and thus, the braking force is
applied to the bearing center 103. At this time, a resultant
force of the biasing force (A) derived from the first spring
111 and the suppress strength (f1) derived from the air
pressure acts on the take-�up tube 21, and the take-�up
tube 21 is thus held by the resultant force (holding force
F2=A+f1). Moreover, a surface pressure, which is ob-
tained by subtracting a biasing force (R) of the second
spring 116 from a resultant force of the biasing force (A)
derived from the first spring 111 and the suppress
strength (f1) derived from the air pressure, acts between
the friction material 107 and the holder portion 115, and
thus, the braking force (B) is applied to the bearing center
103 (B=A+f1-�R).
�[0007] Therefore, when the braking force (B) is in-
creased, i.e., when the air pressure is increased, the sup-
press strength (f1) derived from the air pressure is also
increased, and thus, the greater holding force (F2) acts
on the take-�up tube 21. As a result, the take- �up tube 21
may be damaged. Such trouble can be eliminated by, for
example, reducing the air pressure. However, when the
air pressure is reduced, the surface pressure between
the friction material 107 and the holder portion 115 is also
reduced. Accordingly, the reduction of the braking force
(B) cannot be prevented, and a longer period of time is
required until the rotation of the winding package is
stopped, which is disadvantageous.

SUMMARY OF THE INVENTION

�[0008] In order to overcome the problems of the above
conventional package brake, preferred embodiments of
the present invention provide a package brake and an
automatic winder including the package brake in which
a braking force can be increased without excessively in-
creasing a holding force for a take-�up tube at the time of
braking operation.
�[0009] A preferred embodiment of the present inven-
tion provides a package brake arranged to apply a brak-
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ing force derived from fluid pressure to a winding package
composed of a take- �up tube and a yarn that is wound
around a surface of the take-�up tube. In the package
brake, a holding member that holds one side surface of
the take-�up tube and an action member that applies a
braking force by making contact with the holding member
are attached to a cylindrical housing. When working fluid
is received, the holding member and the action member
can individually move with respect to the housing in a
front direction towards the take-�up tube and in a rear
direction away from the take- �up tube. In a state in which
the braking force is not applied, the holding member is
pressed in the front direction by a pressing element. By
receiving the working fluid, a first acting force directed to
the front direction towards the take-�up tube and a second
acting force in which the braking force is exerted between
the action member and the holding member are applied
to the action member and the holding member.
�[0010] More specifically, the package brake includes
the cylindrical housing, the cylindrical hollow action mem-
ber that is attached to the housing such that the action
member can move in the front-�back direction, and the
holding member that is attached to the housing and the
action member such that the holding member can move
in the front- �back direction. The holding member includes
a shaft axially supported by the action member and a
take- �up tube holding portion stretching at a front end of
the shaft. The take-�up tube holding portion can rotate
integrally with the take-�up tube around the shaft defined
as a rotation axis. In a normal state, when the shaft re-
ceives a suppress strength directed to the front direction
from the pressing element, a front surface of the take-�up
tube holding portion is pressed against the side surface
of the take-�up tube to hold the take- �up tube. When the
action member is moved relative to the holding member
by the second acting force, a friction material provided
on a front side of the action member is pressed against
the take-�up tube holding portion, and thus, the braking
force with respect to the holding member is exerted. A
first fluid chamber and a second fluid chamber are pro-
vided to respectively receive the first acting force and the
second acting force when the working fluid is supplied.
�[0011] The package brake according to an embodi-
ment of the present invention includes the cylindrical
housing, a cylindrical hollow holding member that is at-
tached to the housing such that the holding member can
move, and an action member that is attached such that
the action member can move with respect to the housing
and the holding member. The action member includes a
shaft axially supported by the holding member and a
brake shoe stretching at a front end of the shaft. A friction
material arranged to exert a braking force with respect
to the holding member is provided in a portion of the
brake shoe. The holding member includes an inner
sleeve attached inside the housing, an external sleeve
arranged to be externally attached to and held by the
housing, and an take- �up tube holding portion arranged
to hold the take- �up tube. The take-�up tube holding portion

can rotate integrally with the take-�up tube around the
shaft defined as a rotation axis of the action member. In
a normal state, when a rear end portion of the inner sleeve
receives a suppress strength directed to the front direc-
tion from the pressing element, a front surface of the take-
up tube holding portion is pressed against the side sur-
face of the take-�up tube to hold the take up tube. When
the action member is moved relative to the holding mem-
ber by the second acting force, the friction material is
pressed against the take-�up tube holding portion, and
the braking force is exerted with respect to the holding
member. The first fluid chamber for receiving the first
acting force when the working fluid is supplied is provided
between the housing and the holding member, and the
second fluid chamber for receiving the second acting
force is provided between the action member and the
holding member.
�[0012] The first fluid chamber and the second fluid
chamber can be communicated with each other.
�[0013] The braking force applied to the holding mem-
ber can be adjusted in accordance with a package radius
of the winding package.
�[0014] The braking force applied to the holding mem-
ber can be adjusted in accordance with a number of ro-
tations per unit time of the winding package.
�[0015] The present invention relates to an automatic
winder including the above package brake.
�[0016] In the package brake according to an embodi-
ment of the present invention, when working fluid is sup-
plied, the first acting force directed to the front direction
towards the take- �up tube and the second acting force in
which the braking force is exerted between the action
member and the holding member are applied to the action
member and the holding member. In other words, when
the working fluid is supplied, the first acting force is ap-
plied to any one of the action member and the holding
member, and the second acting force is applied to both
the action member and the holding member.
�[0017] Thus, when the working fluid is supplied, the
action member and the holding member can be moved
in the front-�back direction. Therefore, the braking force
derived from the second acting force can act on both the
action member and the holding member. Accordingly,
the braking force can be easily improved as compared
with the conventional art in which the braking force is
obtained only by moving the action member in the front
direction. �
In addition, the second acting force influences the braking
operation but does not influence the holding force with
respect to the take- �up tube at the time of braking opera-
tion. Accordingly, by increasing the second acting force,
the increase of the holding force can be effectively con-
trolled while increasing the braking force.
�[0018] As described above, in the package brake ac-
cording to the embodiment of the present invention, when
the working fluid is supplied, not only the acting force
(i.e., the first acting force) directed to the direction of the
take- �up tube but also the acting force (i.e., the second
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acting force) exerting the braking force is exerted, and
thus, the braking force can be reliably improved while
controlling the increase of the holding force. Accordingly,
problems that are inevitable in the conventional package
brake, such as a damage of the take up tube due to the
excessive holding force owing to the increase of the brak-
ing force, can be effectively eliminated.
�[0019] More specifically, the action member is at-
tached to the housing, the holding member includes the
shaft axially supported by the action member and the
take- �up tube holding portion stretching at the front end
of the shaft, and the braking force can be exerted with
respect to the holding member when the action member
is moved relative to the holding member by the second
acting force. The first fluid chamber for receiving the first
acting force and the second fluid chamber for receiving
the second acting force are provided.
�[0020] Accordingly, when the working fluid is supplied
at the time of braking operation, the suppress strength
(first acting force) that occurs in the first fluid chamber
and is directed to the take-�up tube side and the suppress
strength (second acting force) that occurs in the second
fluid chamber and relatively moves the friction material
of the action member in a direction in which the friction
material makes contact with the holding member act on
the action member. Accordingly, a large braking force
which is derived from a resultant force of the first acting
force and the second acting force can be reliably obtained
at the time of braking operation. Moreover, since the brak-
ing force by the second acting force does not act as a
force that presses the take-�up tube, the holding force with
respect to the take-�up tube can be prevented from being
excessive. Accordingly, the braking force can be in-
creased while effectively preventing the damage of the
take- �up tube.
�[0021] The holding member is movably attached to the
housing, the action member includes the shaft axially
supported by the holding member and the brake shoe
stretching at the front end of the shaft, and the braking
force can be exerted with respect to the holing member
when the action member is moved relative to the holding
member by the second acting force and when the friction
material is resultantly pressed against the take-�up tube
holding portion. The first fluid chamber for receiving the
first acting force when the working fluid is supplied is
provided between the housing and the holding member,
and the second fluid chamber for receiving the second
acting force is provided between the action member and
the holding member.
�[0022] Thus, when the working fluid is supplied at the
time of braking operation, the braking force (second act-
ing force) occurred in the second fluid chamber acts on
the action member, and the suppress strength (first act-
ing force) that occurs in the first fluid chamber and is
directed to the take-�up tube side acts on the holding mem-
ber. Accordingly, at the time of braking operation, the
braking force derived from the resultant force of the first
and second acting forces can be reliably obtained. More-

over, the second acting force influences the braking op-
eration but does not influence the holding force with re-
spect to the take-�up tube. Accordingly, the braking force
can be increased while effectively preventing the damage
of the take- �up tube.
�[0023] The working fluid supplied to the first and sec-
ond fluid chambers can be supplied from individually pro-
vided fluid supplying units (for example, compressors),
however, the working fluid is preferably supplied from
one fluid supplying unit to the fluid chambers in view of
simplification of the unit. In such a case, the fluid cham-
bers are preferably communicated with each other, and
thus, by opening one fluid inlet at the action member or
the holding member, the working fluid can be supplied
to both fluid chambers.
�[0024] When a great number of yarns are wound
around the take-�up tube, increasing the package radius,
and when a weight of the winding package is resultantly
increase, a large braking force is required to stop the
winding package. By contraries, when the package radi-
us is small, the weight of the winding package is also
small, and thus, a small braking force can stop the wind-
ing package. Accordingly, when the braking force applied
to the holding member can be adjusted in accordance
with the package radius of the winding package, a proper
braking force can be applied to stop the winding package.
Thus, a load on the take- �up tube can be prevented from
being excessive, and the damage of the take- �up tube
can also be effectively prevented.
�[0025] When a number of rotations of the winding
package is small, the winding package can be stopped
by applying a small braking force, and when the number
of rotations of the winding package is large, a larger brak-
ing force is required. Therefore, when the braking force
applied to the holding member can be adjusted in ac-
cordance with the number of rotations of the winding
package, the proper braking force can be applied to stop
the winding package.� As a result, the damage of the take-
up tube due to the excessive holding force applied to the
take- �up tube can be effectively prevented.
�[0026] By providing the automatic winder with the
above package brake, the reliability of the automatic
winder can be improved.
�[0027] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0028] Fig. 1 is a schematic configuration diagram of
a package brake according to a first embodiment of the
present invention.
�[0029] Fig. 2 is a schematic configuration diagram of
an automatic winder.
�[0030] Fig. 3 is a diagram used to explain a holding
mechanism of a winding package.
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�[0031] Fig. 4 is a diagram used to explain a holding
force of the package brake in a normal state according
to the first embodiment of the present invention.
�[0032] Fig. 5 is a diagram used to explain the holding
force and a braking force at the time of braking operation
of the package brake according to the first embodiment
of the present invention.
�[0033] Fig. 6 is a schematic configuration diagram of
the package brake according to a second embodiment
of the present invention.
�[0034] Fig. 7 is a diagram used to explain the holding
force of the package brake in the normal state according
to the second embodiment of the present invention.
�[0035] Fig. 8 is a diagram used to explain the holding
force and the braking force at the time of braking opera-
tion of the package brake according to the second em-
bodiment of the present invention.
�[0036] Fig. 9 is a schematic configuration diagram of
the package brake according to a modified example of
the present invention.
�[0037] Fig. 10 is a schematic configuration diagram of
a conventional package brake.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

(First Embodiment)

�[0038] Figs. 1 through 5 illustrate an embodiment in
which a package brake of the present invention is applied
to a winding unit of an automatic winder. As illustrated in
Fig. 2, a winding unit 1 includes a guide 3 arranged to
guide a yarn Y from a yarn feeding bobbin 2, a tension
applying device 4 arranged to apply a proper tension to
the yarn Y, a yarn joining device 5, and a yarn defect
clearing device 6 arranged to detect a defect of the yarn
Y, or the like, which are aligned from a lower portion to
an upper portion of the unit.
�[0039] A traversing drum 7 arranged to traverse the
yarn Y within a constant width, a guide plate 8 facing a
traverse area of the traversing drum 7, a cradle 10 (Fig.
3) arranged to axially support a winding package 9 such
that the winding package 9 can rotate, and a package
brake 11 arranged to apply a braking force to the wining
package 9, or the like, are provided in a front and upper
portion of the unit. In addition to these constituent ele-
ments, a yarn guide pipe 12 and a suction mouth 13 ar-
ranged to suck and catch a broken yarn and transfer the
caught yarn to the yarn joining device 5 are provided in
a midway portion of a line of the above elements such
that the yarn guide pipe 12 and the suction mouth 13 can
vertically swing. When passing through the yarn defect
clearing device 6, the yarn Y fed from the yarn feeding
bobbin 2 is checked whether or not the yarn Y has a
defect. When a yarn defect is detected, the yarn Y is cut
by a cutter provided in the yarn defect clearing device 6,
and a yarn defect portion is sucked and removed.
�[0040] When working air (working fluid) is supplied

from a compressor 20, the package brake 11 applies a
braking force to a take- �up tube 21 of the winding package
9. A solenoid valve 24 arranged to be turned on/off by a
control circuit 23 is provided in a midway portion of a flow
path 22 ranging from the compressor 20 to the package
brake 11. As illustrated in Fig. 3, the take- �up tube 21 has
a larger radius on a rear end side that is held by the
package brake 11, and is tapered off with the radius being
gradationally reduced towards a front side.
�[0041] As illustrated in Fig. 1, the package brake 11
includes, as constituent elements, a cylindrical housing
30 having a bottom and a front opening 30a, a holding
member 31 arranged to hold the take- �up tube 21 by
pressing a rear end portion of the take- �up tube 21 towards
a front side, an action member 32 arranged to apply a
braking force by making contact with the holding member
31, a first spring 33 (pressing element) arranged to bias
the holding member 31 in a front direction, and a second
spring 34 arranged to apply a biasing force to separate
the action member 32 and the holding member 31 from
each other in a normal state, or the like.
�[0042] The action member 32 includes a flange 40
stretching around a circumferential surface on a side that
is close to a front end, an inner sleeve 41 arranged to be
inserted into the housing 30 from the front opening 30a,
and an external sleeve 42 extending from a leading end
portion of the flange 40 in a front-�back direction. The ac-
tion member 32 is arranged such that a slight interspace
E occurs between an outer circumferential surface of the
inner sleeve 41 and an inner circumferential surface of
the housing 30. Reference numeral 43 denotes a ring-
shaped seal member that is embedded in and fixed to
an inner wall surface of the inner sleeve 41.
�[0043] The external sleeve 42 is cylindrically shaped
and has an opening in an axial direction. An air inlet 45
that allows working air to flow from the compressor 20 is
arranged through the external sleeve 42. A minor diam-
eter of the external sleeve 42 is set to be greater than a
major diameter of the housing 30 so that the external
sleeve 42 can non- �rotationally move in the front-�back di-
rection along an outer circumferential surface of the
housing 30. A friction material 46 made of rubber is em-
bedded in a front end portion of the external sleeve 42.
The friction material 46 has a ring shape with a front end
side being obliquely cut out. At the time of braking oper-
ation, a front end oblique surface 46a makes contact with
a facing wall surface of the holding member 31. A ring-
shaped seal member 47 arranged to hermetically seal
an interspace generated between the outer circumferen-
tial surface of the housing 30 and the external sleeve 42
is embedded in a rear end portion of the external sleeve
42.
�[0044] The holding member 31 includes a shaft 50 ar-
ranged to penetrate through the inner sleeve 41 in the
front-�back direction, a bearing 51 arranged at a front end
portion of the shaft 50, and a bearing center (take-�up
tube holding portion) 52 that is rotationally attached via
the bearing 51. The shaft 50 includes a main body 50a,
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a bearing supporting portion 50b consecutively provided
to a front end portion of the shaft main body 50a, and a
flanged spring retainer portion 50c stretching at a rear
end portion of the shaft main body 50a. A twisted-�coil-
shaped first spring 33 is arranged in contact with the
spring retainer portion 50c, and the entire holding mem-
ber 31 is always biased in the front direction by the first
spring 33. A ring-�shaped seal member 54 is embedded
in an outer circumferential surface of the spring retainer
portion 50c, and the inside of the housing 30 is separated
by the seal member 54 into a second air chamber 65 (to
be described later) on a front side and a spring chamber
55 on a rear side.
�[0045] The bearing 51 is attached to the bearing sup-
porting portion 50b. A second spring 34, which provides
a repulsive force when the action member 32 and the
holding member 31 comes closer to each other than a
prescribed distance, is provided between a front end sur-
face of the inner sleeve 41 of the action member 32 and
the bearing 51.
�[0046] The bearing center 52 includes a cylindrical
shaft portion 60 supported by the bearing 51 and a holder
portion 61 stretching from a front end of the cylindrical
shaft portion 60. A front surface of the holder portion 61
is tapered. A rear surface of the holder portion 61 is a
posterosuperiorly tapered surface that matches an incli-
nation angle of a tapered surface of the friction material
46.
�[0047] A notable point in the package brake 11 accord-
ing to the present embodiment is that, when working air
is supplied to the inside of the unit from the air inlet 45 in
order to obtain a braking force, a first acting force (f1)
that presses the action member 32 towards a take-�up
tube side and a second acting force (f2) that presses the
action member 32 in a direction in which the holder por-
tion 61 of the holding member 31 and the friction material
46 of the action member 32 make contact with each other
are applied (Fig. 5). More specifically, a first air chamber
(first fluid chamber) 64 and a second air chamber (second
fluid chamber) 65 communicated with the first air cham-
ber 64 are provided inside the unit composed of the hous-
ing 30, the action member 32, and the holding member
31. When the working air is supplied from the air inlet 45,
the first air chamber 64 is provided with the first acting
force (f1) that presses the action member 32 towards the
take- �up tube 21, and the second air chamber 65 is pro-
vided with the second acting force (f2) that presses the
action member 32 in the direction in which the holder
portion 61 of the holding member 31 and the friction ma-
terial 46 of the action member 32 make contact with each
other. In the present embodiment, as illustrated in Fig.
1, the first air chamber 64 is provided in a gap portion
separated by the outer circumferential surface of the in-
ner sleeve 41 of the action member 32, an inner circum-
ferential surface of the external sleeve 42, and a rear
surface of the flange 40. The second air chamber 65 is
provided in a gap portion separated by a front surface of
the spring retainer portion 50c of the holding member 31,

the inner circumferential surface of the housing 30, and
a rear end surface of the inner sleeve 41 of the action
member 32. The first and second air chambers 64 and
65 are communicated with each other via the interspace
E arranged between the outer circumferential surface of
the inner sleeve 41 and the inner circumferential surface
of the housing 30.
�[0048] When the first and second air chambers 64, 65
and the interspace E are filled with the working air sup-
plied from the air inlet 45, the first acting force (f1), which
is derived from the air pressure that presses the rear
surface of the flange 40 towards the take-�up tube side,
and the second acting force (f2), which is derived from
the air pressure that presses to separate the spring re-
tainer portion 50c of the holding member 31 and the inner
sleeve 41 of the action member 32 from each other, act
on both the holding member 31 and the action member
32.
�[0049] As illustrated in Fig. 4, a suppress strength (A)
derived from the biasing force of the first spring 33 acts
on the take- �up tube 21 in the normal state in which the
braking force is not applied. In other words, the suppress
strength (A) corresponds to a holding force (F1) for the
take- �up tube 21 in the normal state. �
As illustrated in Fig. 5, at the time of braking operation,
a resultant force of the suppress strength (A) derived
from the first spring 33 and the first acting force (f1) acts
on the take-�up tube 21 (F2=A+f1). A value obtained by
subtracting a suppress strength (R) of the second spring
34 from a resultant force of the first acting force (f1) and
the second acting force (f2) acts as a surface pressure
(B: braking force) between the action member 32 (friction
material 46) and the holding member 31 (holder portion
61) at the time of braking operation (B=f1+f2-�R).
�[0050] As described above, in the package brake ac-
cording to the present embodiment, both the suppress
strength (A) and the first acting force (f1) act on the take-
up tube 21 as the holding force (F2) at the time of braking
operation, and the braking force (B: surface pressure)
based on the resultant force of the first acting force (f1)
and the second acting force (f2) can be exerted. Thus,
the braking force (B) can be increased without exces-
sively increasing the holding force (F2) for the take-�up
tube 21 at the time of braking operation. In other words,
in the conventional package brake illustrated in Fig. 10,
when the first acting force (f1) is increased in order to
increase the braking force (B), the first acting force (f1)
directly acts on the holding force (F2), the holding force
(F2) is inevitably increased, and the take-�up tube 21 may
be damaged. On the other hand, in the package brake
11 according to the present embodiment, not only the
first acting force (f1) but also the braking force (B) derived
from the resultant force of the first acting force (f1) and
the second acting force (f2) acts on between the action
member 32 and the holding member 31. Therefore, the
braking force (B) can be easily increased. Accordingly,
while controlling the increase of the holding force (F2)
for the take up tube 21 at the time of braking operation,
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the braking force (B) can be increased.
�[0051] The braking force (B) applied to the holding
member 31 can be adjusted in accordance with a pack-
age radius of the winding package 9. In other words, by
providing a sensor that detects the package radius of the
winding package 9, and by adjusting an amount of the
working air to be supplied to the package brake 11 by
the solenoid valve 24 based on a detected value of the
sensor, the braking force (B) can be adjusted to be larger
or smaller. In such process, when the package radius is
small, a determination is made that a weight of the wind-
ing package 9 is small, and thus, a small amount of brak-
ing force is applied. When the package radius is large, a
determination is made that the weight of the winding
package 9 is large, and thus, a large amount of braking
force is applied. Accordingly, a proper amount of braking
force (B) can be applied to stop the winding package 9.
As a result, a load (i.e., holding force (F2)) on the take-
up tube 21 can be prevented from being excessive, and
thus, the damage of the take-�up tube 21 can be effectively
prevented.
�[0052] The braking force (B) applied to the holding
member 31 may be adjusted by the solenoid valve 24 in
accordance with a number of rotations of the winding
package 9. In such process, when the number of rotations
of the winding package 9 is small, a small amount of
braking force (B) is applied, and when the number of
rotations of the winding package 9 is large, a large
amount of braking force (B) is applied. Accordingly, a
proper amount of braking force (B) can be applied to stop
the winding package 9. As a result, the load (holding force
(F2)) on the take-�up tube 21 can also be prevented from
being excessive, and thus, the damage of the take-�up
tube 21 can be effectively prevented.

(Second Embodiment)

�[0053] Figs. 6 through 8 illustrate a second embodi-
ment of the package brake of the present invention. As
illustrated in Fig. 6, the package brake 11 includes, as
constituent elements, the cylindrical housing 30 having
the bottom and the front opening 30a, a holding member
31 arranged to hold the take-�up tube 21 by pressing the
rear end side of the take-�up tube 21 towards the front
side, a action member 32 arranged to apply the braking
force by making contact with the holding member 31, and
the first spring 33 arranged to bias the holding member
31 in the front direction.
�[0054] The holding member 31 according to the
present embodiment includes a flange 70 stretching
around a circumferential surface on a side that is close
to the front end, an inner sleeve 71 arranged to be in-
serted into the housing 30 from the front opening 30a,
an external sleeve 42 extending from a leading end por-
tion of the flange 70 in a rear direction, and the bearing
center (take-�up tube holding portion) 52 arranged to ro-
tate via the bearing 51 attached to a front end portion of
the inner sleeve 71. The inner sleeve 71 is cylindrically

shaped and has an opening at a front portion and a rear
portion. The slight interspace E occurs between an outer
circumferential surface of the inner sleeve 71 and the
inner circumferential surface of the housing 30. Refer-
ence numeral 73 denotes a ring-�shaped seal member
that is embedded in and fixed to an inner surface of the
inner sleeve 71.
�[0055] The external sleeve 72 is cylindrically shaped
and has an opening at a rear portion. An air inlet 74 that
allows working air to flow from the compressor 20 is ar-
ranged through the external sleeve 72. A minor diameter
of the external sleeve 72 is set to be greater than the
major diameter of the housing 30 so that the external
sleeve 72 can non- �rotationally move in the front-�back di-
rection along the outer circumferential surface of the
housing 30. A ring- �shaped seal member 75 arranged to
hermetically seal an interspace generated between the
outer circumferential surface of the housing 30 and the
external sleeve 72 is embedded in a rear end portion of
the external sleeve 72.
�[0056] The bearing center 52 includes a cylindrical
shaft portion 76 to which the bearing 51 is attached and
a holder portion 77 stretching around an outer circumfer-
ential surface of the cylindrical shaft portion 76. The bear-
ing center 52 can rotate with respect to the front end of
the inner sleeve 71. A front surface of the holder portion
77 is tapered off.
�[0057] The action member 32 includes a shaft 80 ar-
ranged to penetrate through the inner sleeve 71 in the
front-�back direction and a brake shoe 81 attached to a
front end portion of the shaft 80. The action member 32
can non-�rotationally move in the front-�back direction with
respect to the housing 30. An outer shape of the shaft
80 has a substantially similar size to a size of the minor
diameter of the inner sleeve 71. The shaft 80 includes a
shaft main body 80a arranged to be internally engaged
with the inner sleeve 71 and a flanged spring retainer
portion 80b stretching at a rear end portion of the shaft
main body 80a. The twisted-�coil- �shaped first spring 33
is arranged in contact with the spring retainer portion 80b,
and the holding member 31 is always biased in the front
direction by the first spring 33. In other words, the entire
action member 32 is moved in the front direction by the
biasing force of the first spring 33, the holder portion 77
is resultantly pressed in the front direction by the move-
ment of the action member 32, and thus, the holding
member 31 is biased in the front direction. A ring-�shaped
seal member 83 is embedded in an outer circumferential
surface of the spring retainer portion 80b, and the inside
of the housing 30 is separated by the seal member 83
into the second air chamber 65 on the front side and the
spring chamber 55 on the rear side.
�[0058] The brake shoe 81 has a disk shape with an
opening at a center and is fixed to a leading end of the
shaft main body 80a. A friction material 46 made of rubber
is embedded in a rear end surface of the brake shoe 81.
The friction material 46 has a ring shape with a rear end
side being obliquely cut out. At the time of braking oper-
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ation, a rear end oblique surface 46b makes contact with
a facing wall surface of the holder portion 77 of the holding
member 31.
�[0059] A notable point in the package brake 11 accord-
ing to the present embodiment is that, when working air
is supplied to the inside of the unit from the air inlet 74 in
order to obtain a braking force, in addition to the first
acting force (f1) that presses the holding member 31 to-
wards the take-�up tube side, the second acting force (f2)
is applied to relatively move the holding member 31 and
the action member 32 in a direction in which the holder
portion 77 and the friction material 46 make contact with
each other. More specifically, the first air chamber 64 and
the second air chamber 65 communicated with the first
air chamber 64 are provided inside the unit composed of
the housing 30, the action member 32, and the holding
member 31. When working air is supplied from the air
inlet 74, the first air chamber 64 is provided with the first
acting force (f1) that presses the holding member 31 to-
wards the take-�up tube 21, and the second air chamber
65 is provided with the second acting force (f2) that press-
es in the direction in which the holder portion 77 of the
holding member 31 and the friction material 46 of the
action member 32 make contact with each other. In the
present embodiment, the first air chamber 64 is provided
in a gap portion separated by the outer circumferential
surface of the inner sleeve 71 of the holding member 31,
an inner circumferential surface of the external sleeve
72, and a rear surface of the flange 70. The second air
chamber 65 is provided in a gap portion separated by a
front surface of the spring retainer portion 80b, the inner
circumferential surface of the housing 30, and a rear end
surface of the inner sleeve 71 of the holding member 31.
The first and second air chambers 64 and 65 are com-
municated with each other via the interspace E arranged
between the outer circumferential surface of the inner
sleeve 71 and the inner circumferential surface of the
housing 30.
�[0060] When the first and second air chambers 64, 65
and the interspace E are filled with the working air sup-
plied from the air inlet 74, the first acting force (f1), which
is derived from the air pressure that presses the a rear
surface of the flange 70 of the holding member 31 in the
front direction, and the second acting force (f2), which is
derived from the air pressure that presses to separate
the spring retainer portion 80b of the action member 32
and the inner sleeve 71 of the action member 32 from
each other, act on both the holding member 31 and the
action member 32 (Fig. 8).
�[0061] As illustrated in Fig. 7, a suppress strength (A)
derived from the biasing force of the first spring 33 acts
on the take- �up tube 21 in the normal state in which the
braking force is not applied. In other words, the suppress
strength (A) corresponds to a holding force (F1) for the
take- �up tube 21 in the normal state. �
As illustrated in Fig. 8, at the time of braking operation,
a resultant force of the suppress strength (A) derived
from the first spring 33 and the first acting force (f1) acts

on the take-�up tube 21 as a holding force (F2) (F2=A+f1).
A force obtained by subtracting the suppress strength
(A) of the first spring 33 from the second acting force (f2)
acts as a surface pressure (B) between the action mem-
ber 32 (friction material 46) and the holding member 31
(holder portion 77) at the time of braking operation (B=f2-
A).
�[0062] As described above, in the package brake ac-
cording to the present embodiment, the resultant force
of the suppress strength (A) and the first acting force (f1)
act on the take- �up tube 21 as the holding force (F2) at
the time of braking operation, and the force obtained by
subtracting the suppress strength (A) of the first spring
33 from the second acting force (f2) acts as the braking
force (B: surface pressure) between the action member
32 and the holding member 31. Thus, the braking force
(B) can be increased without excessively increasing the
holding force (F2) for the take- �up tube 21 at the time of
braking operation. In other words, in the conventional
package brake illustrated in Fig. 10, when the first acting
force (f1) is increased in order to increase the braking
force (B), the first acting force (f1) directly acts on the
holding force (F2), the holding force (F2) is inevitably
increased, and the take-�up tube 21 may be damaged.
On the other hand, in the package brake 11 according
to the present embodiment, the braking force (B) derived
from the second acting force (f2) different from the first
acting force (f1) acts between the action member 32 and
the holding member 31. As a result, the holding force
(F2) and the braking force (B) can be easily distinguished,
and the braking force (B) can be easily increased. More-
over, since the second acting force (f2) is not influenced,
the braking force (B) can be increased while controlling
the increase of the holding force (F2) for the take-�up tube
21 at the time of braking operation.
�[0063] The braking force (B) applied to the holding
member 31 can be adjusted in accordance with a pack-
age radius of the winding package 9. In other words, by
providing a sensor that detects the package radius of the
winding package 9, and by adjusting an amount of the
working air to be supplied to the package brake 11 by
the solenoid valve 24 based on a detected value of the
sensor, the braking force (B) can be adjusted to be larger
or smaller. In such process, when the package radius is
small, a determination is made that a weight of the wind-
ing package 9 is small, and thus, a small amount of brak-
ing force is applied. When the package radius is large, a
determination is made that the weight of the winding
package 9 is large, and thus, a large amount of braking
force is applied. Accordingly, a proper amount of braking
force (B) can be applied to stop the winding package 9.
As a result, a load (i.e., holding force (F2)) on the take-
up tube 21 can be prevented from being excessive, and
thus, the damage of the take-�up tube 21 can be effectively
prevented.
�[0064] Further, the braking force (B) applied to the
holding member 31 may be adjusted by the solenoid
valve 24 in accordance with a number of rotations of the
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winding package 9. In such process, when the number
of rotations of the winding package 9 is small, a small
amount of braking force (B) is applied, and when the
number of rotations of the winding package 9 is large, a
large amount of braking force (B) is applied. Accordingly,
a proper amount of braking force (B) can be applied to
stop the winding package 9. As a result, the load (holding
force (F2)) on the take-�up tube 21 can also be prevented
from being excessive, and thus, the damage of the take-
up tube 21 can be effectively prevented.
�[0065] Fig. 9 illustrates a modified example of the
present invention. In the modified example, the first
spring 33 defined as a pressing element in the first em-
bodiment may be omitted, and the suppress strength (A)
can be obtained from the working air. In other words, by
providing a third air chamber 90 arranged to apply a sup-
press strength to the holding member 31 at the rear end
portion of the unit, � and by supplying the working air from
the compressor 20 to the third air chamber 90 via a so-
lenoid valve 24a, the suppress strength (A) that presses
the holding member 31 in the front direction may be ap-
plied. Thus, the working air is supplied only to the third
air chamber 90 in the normal state, and the take- �up tube
21 may be held by the holding member 31 through the
suppress strength (A) derived from such working air. At
the time of braking operation, the solenoid valves 24a
and 24b are opened, and the working air is supplied to
the first, second, and third air chambers 64, 65, 90. Other
points are similar to the first embodiment.
�[0066] In the above embodiment, the air chambers 64
and 65 are communicated via the interspace E, however,
the present invention is not limited to such configuration,
and each of the air chambers 64, 65 may be provided
with an air inlet so that the working air is individually sup-
plied to the air chambers 64, 65.
In the above embodiment, the first and second acting
forces are obtained from the working air, however, the
present invention is not limited to such configuration, and
acting forces may be obtained from, for example, hydrau-
lic pressure.
�[0067] While the present invention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, the appended
claims are intended to cover all modifications of the
present invention that fall within the true spirit and scope
of the present invention.

Claims

1. A package brake (11) arranged to apply a braking
force derived from fluid pressure to a winding pack-
age composed of a take-�up tube and a yarn that is
wound around a surface of the take-�up tube, the
package brake (11) characterized in that a holding

member (31) arranged to hold a side surface of the
take-�up tube and an action member (32) arranged
to apply the braking force by making contact with the
holding member (31) are attached to a cylindrical
housing (30),�
when working fluid is supplied, the holding member
(31) and the action member (32) can individually
move with respect to the housing (30) in a front di-
rection towards the take-�up tube and in a rear direc-
tion away from the take- �up tube,�
the holding member (31) is pressed in the front di-
rection by a pressing element in a state in which the
braking force is not applied, and
when the working fluid is supplied, a first acting force
(f1) directed to the front direction towards the take-
up tube and a second acting force (f2) that exerts
the braking force between the action member (32)
and the holding member (31) are applied to the action
member (32) and the holding member (31).

2. The package brake (11) according to claim 1, com-
prising:�

the cylindrical housing (30);
the cylindrical hollow action member (32) that is
attached to the housing (30) such that the action
member (32) can move in a front-�back direction;
and
the holding member (31) that is attached to the
action member (32) and the housing (30) such
that the holding member (31) can move in the
front-�back direction, wherein
the holding member (31) includes a shaft (50)
axially supported by the action member (32) and
a take-�up tube holding portion (52) stretching at
a front end of the shaft (50),
the take-�up tube holding portion (52) can rotate
integrally with the take-�up tube around the shaft
(50) defined as a rotation axis,
in a normal state, the shaft (50) receives a sup-
press strength directed to the front direction from
the pressing element, and thus, a front surface
of the take-�up tube holding portion (52) is
pressed against the side surface of the take-�up
tube to hold the take-�up tube,
when the action member (32) is moved relative
to the holding member (31) by the second acting
force (f2), a friction material provided on a front
side of the action member (32) is pressed
against the take-�up tube holding portion (52),
and the braking force is exerted with respect to
the holding member (31), and
a first fluid chamber (64) and a second fluid
chamber (65) are provided to receive the first
acting force (f1) and the second acting force (f2),
respectively, when the working fluid is supplied.

3. The package brake (11) according to claim 1, com-
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prising the cylindrical housing (30), the cylindrical
hollow holding member (31) movably attached to the
housing (30), and the action member (32) that is at-
tached such that the action member (32) can move
with respect to the housing (30) and the holding
member (31), wherein
the action member (32) includes a shaft (80) axially
supported by the holding member (31) and a brake
shoe (81) stretching at a front end of the shaft (80),�
a friction material that exerts the braking force with
respect to the holding member (31) is provided in a
portion of the brake shoe (81),�
the holding member (31) includes an inner sleeve
(71) attached inside the housing (30), an external
sleeve (72) externally attached to and held by the
housing (30), and a take- �up tube holding portion (52)
arranged to hold the take-�up tube, �
the take-�up tube holding portion (52) can rotate in-
tegrally with the take-�up tube around the shaft (80)
defined as a rotation axis of the action member (32),�
in a normal state, a rear end portion of the inner
sleeve (71) receives a suppress strength directed to
the front direction from the pressing element, and
thus, a front surface of the take-�up tube holding por-
tion (52) is pressed against the side surface of the
take-�up tube to hold the take- �up tube, �
when the action member (32) is moved relative to
the holding member (31) by the second acting force
(f2), the friction material is pressed against the take-
up tube holding portion (52), and the braking force
is exerted with respect to the holding member (31),�
a first fluid chamber (64) is provided between the
housing (30) and the holding member (31) to receive
the first acting force (f1) when the working fluid is
supplied, and
a second fluid chamber (65) is provided between the
action member (32) and the holding member (31) to
receive the second acting force (f2).

4. The package brake (11) according to claim 2 or claim
3, wherein the first fluid chamber (64) and the second
fluid chamber (65) are communicated with each oth-
er.

5. The package brake (11) according to any one of
claim 1 through claim 4, wherein the braking force
applied to the holding member (31) can be adjusted
in accordance with a package radius of the winding
package.

6. The package brake (11) according to any one of
claim 1 through claim 4, wherein the braking force
applied to the holding member (31) can be adjusted
in accordance with a number of rotations of the wind-
ing package.

7. An automatic winder comprising the package brake
(11) of any one of claim 1 through claim 6.
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