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Description

Technical Field

[0001] The present invention relates to a suction noz-
zle which sucks and holds a component on a suction
surface by using negative pressure air and detaches the
sucked and held component from the suction surface by
using positive pressure air.

Background Art

[0002] Normally, a suction nozzle can perform mount-
ing work of a component on a circuit substrate by sucking
and holding a component by a negative pressure and
detaching the component by a positive pressure. The
component includes a high adhesive component, for ex-
ample, made of rubber material or the like and in a case
where the high adhesive component is sucked and held
by the suction nozzle, there is a case where the high
adhesive component is stuck to the suction nozzle and
thus is unlikely to be detached from the suction nozzle.
In addition, even in a component other than the high ad-
hesive component, there is a case where the component
is stuck to the suction nozzle by static electricity or the
like and thus is unlikely to be detached from the suction
nozzle. In the related art, PTL 1 discloses a suction nozzle
in which a pusher moving in an up-down direction is in-
stalled on a side thereof and by which the sucked and
held component is forcibly detached by the pusher.
[0003] PTL 2 discloses a bi-functional transfer foot is
structurally configured and operative to provide automat-
ed handling of preimpregnated composite materials. The
transfer foot includes a valve member having a knock-
off stem movably mounted in a housing, a solenoid valve
and fluid line interconnection to vacuum and pressure
sources, and a control subsystem for regulating the op-
eration of the transfer foot. The transfer foot is bi-func-
tional for "ON" and "OFF" operation. A control signal is-
sued by the control subsystem turns the transfer foot
"ON" wherein vacuum forces causes a first displacement
of the valve member within the housing to provide a vac-
uum force for engaging and retaining the tacky surface
of preimpregnated composite plies. Termination of the
control signal causes the solenoid valve to exert biasing
forces to return the transfer foot to the "OFF" state where-
in the transfer foot utilizes forces to cause a second dis-
placement of the valve member within the housing that
provides a mechanical force via the knock-off stem to
disengage and release the tacky surface of preimpreg-
nated composite plies.
[0004] PTL 3 discloses a nozzle device of a surface
mounting device including a holder mounted and ad-
hered closely to socket shafts by an elastic force of elastic
members connected to both ends of the socket shafts,
and a holder shaft formed on the bottom surface of the
holder is disclosed. The nozzle device further includes a
nozzle having a moving member assembled to the inside

of the holder shaft, and moved in an upward or downward
direction due to a pressure of air flown through the holder
shaft, for picking up or placing a parts.
[0005] PTL 4 discloses a semiconductor package pick-
er. The semiconductor package picker does not seal a
gap formed between a ball grid array (BGA) and a pad,
but create strong negative pressure in the gap, thereby
allowing the pad to pick up the semiconductor pad. The
semiconductor package picker reliably picks up the BGA
package even if the BGA is formed on an upper surface
of the BGA package in addition to a bottom surface there-
of.
[0006] PTL 5 discloses suction head which surely
sucks an object material, and prevents blow-off of the
sucked material at opening. When an IC cap is sucked,
an extruding pin holder is lifted toward a base end side
of a head main body, to house an extruding pin inner
than a suction port of an adhesive rubber. A lead valve
rises by vacuum exhaust, and an air hole communicates,
sucking with the suction port, and the IC cap is bonded
with the adhesive rubber. When the IC cap is detached,
a positive pressure is applied to a suction head through
a vacuum exhaust pass. The lead valve returns and clos-
es the air hole, the extruding pin holder is pressurized,
suction from the sucking port is stopped, and further the
extruding pin is made to protrude from the suction port
of the adhesive rubber, to pressurize the IC cap, and it
is peeled from the adhesive rubber to detach.
[0007]

PTL 1: JP-A-2001-25988
PTL 2: US 5 183 670 A
PTL 3: US 2002/074379 A1
PTL 4: WO 2006/001564 A1
PTL 5 JP-A-H11-45930

Summary of Invention

Technical Problem

[0008] According to the suction nozzle described in
PTL 1, a component can be reliably detached from the
suction nozzle. However, in the suction nozzle described
in PTL 1, there is a concern that the entirety of the device
becomes large and complicated since a mechanism
which moves the pusher and a mechanism which sucks
and holds the component by the suction nozzle are indi-
vidually installed. Accordingly, there is a lot of room for
improvement in the suction nozzle which can reliably de-
tach the component, and practicality can be improved by
performing various improvements. The invention has
been made in view of such circumstances, and an object
of the present invention is to provide a suction nozzle
having high practicality.

Solution to Problem

[0009] In order to solve the problem described above,
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the invention provides a suction nozzle according to claim
1. In the invention a suction nozzle which sucks and holds
a component on a suction surface by using negative pres-
sure air and detaches the sucked and held component
from the suction surface by using positive pressure air
includes an air flow path through which the positive pres-
sure air and the negative pressure air selectively flow;
and a movable member which is held to be capable of
being advanced and retracted toward the suction surface
in an inside section of the suction nozzle. The movable
member protrudes from the suction surface by the pos-
itive pressure air flowing through the air flow path and is
retracted to the inside section of the suction nozzle when
the negative pressure air flows through the air flow path.

Advantageous Effects of Invention

[0010] In the suction nozzle described in the invention,
the positive pressure air and the negative pressure air
used when the component is held and detached selec-
tively flow through the air flow path. In addition, the mov-
able member is held in the inside section of the suction
nozzle so as to be capable of being advanced and re-
tracted toward the suction surface.
[0011] The movable member protrudes from the suc-
tion surface by positive pressure air flowing through the
air flow path, and is retracted to the inside section of the
suction nozzle when negative pressure air flows through
the air flow path. In other words, in the suction nozzle
described in the invention, the air flow path is shared as
a mechanism which moves the movable member and a
mechanism which sucks and holds the component by
the suction nozzle. Accordingly, it is possible to make the
device compact, simple or the like and to improve prac-
ticality of the suction nozzle.

Brief Description of Drawings

[0012]

[Fig. 1] Fig. 1 is a perspective view illustrating a com-
ponent mounting apparatus.
[Fig. 2] Fig. 2 is a perspective view illustrating a com-
ponent mounting device of the component mounting
apparatus.
[Fig. 3] Fig. 3 is a cross-sectional view illustrating a
suction nozzle.
[Fig. 4] Fig. 4 is a cross-sectional view illustrating the
suction nozzle in a state where a component is
sucked and held.
[Fig. 5] Fig. 5 is a cross-sectional view illustrating the
suction nozzle in a state where the component is
detached.

Description of Embodiments

[0013] Hereinafter, an embodiment of the invention will
be described in detail with reference to the drawings as

an aspect for carrying out the invention.

<Configuration of Component Mounting Apparatus>

[0014] Fig. 1 illustrates a component mounting appa-
ratus 10. The component mounting apparatus 10 is an
apparatus which performs mounting work of a compo-
nent on a circuit substrate 12. The component mounting
apparatus 10 includes an apparatus main body 20, a sub-
strate conveyance and holding device 22, a component
mounting device 24, imaging devices 26 and 28, a com-
ponent supply device 30, and a bulk component supply
device 32. An example of circuit substrate 12 includes a
circuit board, a substrate having a three-dimensional
structure, or the like, and an example of a circuit board
includes a printed-wiring board, a printed-circuit board,
or the like.
[0015] The apparatus main body 20 is configured by a
frame section 40 and a beam section 42 which is sus-
pended over the frame section 40. The substrate con-
veyance and holding device 22 is installed in a center in
a front-back direction of the frame section 40, and in-
cludes a conveyance device 50 and a clamping device
52. The conveyance device 50 is a device which conveys
the circuit substrate 12, and the clamping device 52 is a
device which holds the circuit substrate 12. Accordingly,
the substrate conveyance and holding device 22 conveys
the circuit substrate 12 and fixedly holds the circuit sub-
strate 12 at a predetermined position. In the following
description, a conveyance direction of the circuit sub-
strate 12 is referred to as an X-direction, a horizontal
direction perpendicular to the direction thereof is referred
to as an Y-direction, and a vertical direction is referred
to as a Z-direction. In other words, a width direction of
the component mounting apparatus 10 is the X-direction,
and the front-back direction thereof is the Y-direction.
[0016] The component mounting device 24 is installed
in the beam section 42, and includes two work heads 60
and 62 and a work head moving device 64. A suction
nozzle (see Fig. 2) 66 is provided on a lower end face of
each of the work heads 60 and 62 to be attachable to
and detachable from the lower end face thereof. The suc-
tion nozzle 66 communicates with a positive and negative
pressure supply device (not illustrated) via an air flow
path. The suction nozzle 66 sucks and holds the compo-
nent by the negative pressure, and detaches the held
component by the positive pressure. In addition, the work
head moving device 64 includes an X-direction moving
device 68, a Y-direction moving device 70, and a Z-di-
rection moving device 72. By the X-direction movement
device 68 and the Y-direction moving device 70, the two
work heads 60 and 62 are integrally moved to an arbitrary
position on the frame section 40. In addition, as illustrated
in Fig. 2, each of the work heads 60 and 62 is mounted
to be attachable to and detachable from sliders 74 and
76, and the Z-direction moving device 72 individually
moves the sliders 74 and 76 in the up-down direction. In
other words, the work heads 60 and 62 are individually
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moved in the up-down direction by the Z-direction moving
device 72.
[0017] The imaging device 26 is attached to the slider
74 in a state of facing downward, and is moved along
with the work head 60 in the X-direction, the Y-direction,
and the Z-direction. Accordingly, the imaging device 26
images the arbitrary position on the frame section 40. As
illustrated in Fig. 1, the imaging device 28 is installed
between the substrate conveyance and holding device
22 on the frame section 40 and the component supply
device 30 in a state of facing upward. Accordingly, the
imaging device 28 images the component held by the
suction nozzles 66 of the work heads 60 and 62.
[0018] The component supply device 30 is installed at
an end section of a side of the frame section 40 in the
front-back direction. The component supply device 30
includes a tray-type component supply device 78 and a
feeder-type component supply device (not illustrated).
The tray-type component supply device 78 is a device
for supplying a component which is in a state of being
placed on a tray. The feeder-type component supply de-
vice is a device for supplying a component by a tape
feeder (not illustrated).
[0019] The bulk component supply device 32 is in-
stalled at an end section of the other side of the frame
section 40 in the front-back direction. The bulk compo-
nent supply device 32 is a device which aligns multiple
components which are in a state of being scattered sep-
arately and supplies the components which are in an
aligned state. In other words, the bulk component supply
device is a device which aligns the multiple components
which are in arbitrary postures in a predetermined pos-
ture and supplies the components which are in the pre-
determined posture. Examples of components supplied
by the component supply device 30 and the bulk com-
ponent supply device 32 include an electronic circuit
component, a constituent component of a solar cell, a
constituent component of the power module, or the like.
In addition, the electronic circuit component includes a
component having a lead, a component without a lead,
or the like.

<Operation of Component Mounting Apparatus>

[0020] In the component mounting apparatus 10, the
mounting work of the component is performed on the
circuit substrate 12 held by the substrate conveyance
and holding device 22 using the configuration described
above. Specifically, the circuit substrate 12 is conveyed
to a working position and is fixedly held by the clamping
device 52 at the position. Next, the imaging device 26
moves above the circuit substrate 12 to image the circuit
substrate 12. Accordingly, information on errors of the
holding position of the circuit substrate 12 is obtained. In
addition, the component supply device 30 or the bulk
component supply device 32 supplies components to a
predetermined supply position. Any of the work heads
60 and 62 moves above the supply position of the com-

ponent and holds the component by using the negative
pressure by the suction nozzle 66. Subsequently, the
work heads 60 and 62 holding the component move
above the imaging device 28, and the imaging device 28
images the component held by the suction nozzles 66.
Accordingly, the information on the errors of the holding
position of the component is obtained. Subsequently, the
work heads 60 and 62 holding the component move
above the circuit substrate 12, and correct the error of
the holding position of the circuit substrate 12, the error
of the holding position of the component, or the like. The
component is mounted on the circuit substrate 12 by the
suction nozzle 66 detaching the component using the
positive pressure.

<Structure of Suction Nozzle>

[0021] As described above, the mounting work is per-
formed by the suction nozzle 66 sucking and holding the
component by negative pressure and detaching the com-
ponent by positive pressure in the component mounting
apparatus 10. However, the component mounted on the
circuit substrate 12 includes a high adhesive member,
for example, a member using rubber materials or the like
and in a case where the high adhesive member is held
by the suction nozzle 66, there is a case where the mem-
ber is stuck to the suction nozzle 66 and thus is unlikely
to be detached from the suction nozzle 66. In addition,
even in a component in which the high adhesive member
is not used, there is a case where the component is stuck
to the suction nozzle 66 by static electricity or the like
and thus is unlikely to be detached from the suction noz-
zle 66. In view of such circumstances, a member pro-
truding from the suction surface of the suction nozzle 66
when the positive pressure air is supplied to the suction
nozzle 66 is provided in the suction nozzle 66, and the
component sucked and held to the suction nozzle 66 is
forcibly detached from the suction nozzle by this member.
Hereinafter, a specific structure of the suction nozzle 66
will be described.
[0022] As illustrated in Fig. 3, the suction nozzle 66
includes an adapter 80 and a nozzle main body 82. The
adapter 80 includes an adapter main body section 84, a
flange section 86, and an expansion and contraction sec-
tion 88. The adapter main body section 84 generally has
a cylindrical shape and a through-hole 90 penetrating in
the up-down direction is formed in the adapter main body
section 84. The through-hole 90 has a stepped shape in
which an inner diameter of a portion of an upper side
thereof is larger than that of a portion of a lower side
thereof, and a stepped surface 92 in a state of facing
upward is formed in an inside section of the through-hole
90.
[0023] The flange section 86 is fixed to the upper end
surface of the adapter main body section 84 so as to
extend in a radial direction of the adapter main body sec-
tion 84, and a through-hole 94 communicating with the
through-hole 90 of the adapter main body section 84 is
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formed on the flange section 86. In addition, the expan-
sion and contraction section 88 generally has a cylindrical
shape and a through-hole 96 penetrating in the up-down
direction is formed in the expansion and contraction sec-
tion 88. An outer diameter of the expansion and contrac-
tion section 88 is made slightly smaller than the inner
diameter of the lower portion than the stepped surface
92 of the through-hole 90, and the expansion and con-
traction section 88 is inserted into the through-hole 90.
In addition, an upper end section of the expansion and
contraction section 88 extends to an upper portion than
the stepped surface 92 of the through-hole 90 and a lower
end section of the expansion and contraction section 88
extends from the lower end section of the adapter main
body section 84. Accordingly, by the adapter main body
section 84 and the expansion and contraction section 88
moving relative to each other, the extension amount of
the expansion and contraction section 88 from the lower
end section of the adapter main body section 84 changes,
and the adapter 80 expands and contracts. A protruding
section 98 protruding in the radial direction is formed on
the upper end section of the expansion and contraction
section 88. Accordingly, when the expansion and con-
traction section 88 moves downward, the protruding sec-
tion 98 engages the stepped surface 92 of the through-
hole 90 to prevent the expansion and contraction section
88 from coming off from the through-hole 90.
[0024] In addition, the nozzle main body 82 includes a
support member 100, a flow path forming member 102,
a suction pad 104, a guide member 106, a rod pressing
member 108, and a rod 110. The support member 100
generally has a cylindrical shape having a lid, and a
through-hole 112 is formed in a center of a lid section
thereof. The lower end section of the expansion and con-
traction section 88 of the adapter 80 is fixedly fitted in the
through-hole 112. A coil spring 114 is installed in a com-
pressed state between the support member 100 and the
adapter main body section 84 of the adapter 80. Accord-
ingly, the support member 100 is biased downward. In
addition, a lower end section of the support member 100
is open in a trumpet shape. In other words, a peripheral
wall of a lower end section of the support member 100
spreads outward, as going downward.
[0025] The flow path forming member 102 generally
has a cylindrical shape having a bottom, and an outer
diameter of the flow path forming member 102 is slightly
smaller than an inner diameter of the support member
100. The flow path forming member 102 is inserted into
an inside section of the support member 100 from a lower
side of the support member 100. Accordingly, the flow
path forming member 102 slides in the up-down direction
in the inside section of the support member 100. In ad-
dition, a coil spring 115 is installed in a compressed state
between a bottom section of the flow path forming mem-
ber 102 and the lid section of the support member 100.
Accordingly, the flow path forming member 102 is biased
downward. A stopper (not illustrated) is provided on an
inner peripheral surface of the support member 100, and

a downward movement of the flow path forming member
102 is restricted by the stopper. Incidentally, in Fig. 3,
the flow path forming member 102 is illustrated in a state
where the downward movement is restricted by the stop-
per.
[0026] In addition, a peripheral wall section and a bot-
tom section of the flow path forming member 102 are
made thick, and the air flow path 116 is formed in the
peripheral wall section and the bottom section thereof.
Specifically, multiple first flow paths (two first flow paths
are illustrated in the figure) 118 are formed in the periph-
eral wall section of the flow path forming member 102 so
as to extend in the up-down direction. An upper end of a
first flow path 118 opens at an upper end of the flow path
forming member 102, and a lower end of the first flow
path 118 is not opened to the lower end of the flow path
forming member 102, and the first flow path extends to
the middle of the bottom section of the flow path forming
member 102. On the other hand, multiple second flow
paths 120 are formed on the bottom section of the flow
path forming member 102 corresponding to the multiple
first flow paths 118. The second flow path 120 is inclined
and communicates with the lower end of the correspond-
ing first flow path 118 at the upper end thereof. The lower
end of the second flow path 120 opens to the center sec-
tion of the bottom face of the flow path forming member
102. The lower ends of the multiple second flow paths
120 are open to the same portion of the bottom face of
the flow path forming member 102 . Further, a through-
hole 121 penetrating in the up-down direction is formed
in the center section of the bottom section of the flow
path forming member 102. Further, a through-hole 121
penetrating in the up-down direction is formed in the cent-
er section of the bottom section of the flow path forming
member 102, and a lower end of the through-hole 121 is
opened to the same position as the lower end of the mul-
tiple second flow paths 120. In other words, the lower
end of the multiple second flow paths 120 and the lower
end of the through-hole 121 are opened to one position
of the bottom face of the flow path forming member 102.
[0027] The suction pad 104 is formed of an elastically
deformable material and generally has a short cylindrical
column shape. The suction pad 104 is fixed to the lower
end face of the flow path forming member 102, and a
through-hole 122 penetrating in the up-down direction is
formed in the suction pad 104. The upper end of the
through-hole 122 communicates with the lower end of
the second flow path 120 of the flow path forming member
102. In addition, a recessed section 124 is formed on the
lower end face of the suction pad 104. The recessed
section 124 is formed such that an outer edge section
126 of the lower end face of the suction pad 104 is a thin
wall over an entire circumference thereof, and the outer
edge section 126 spreads outward, as going downward.
In other words, the outer edge section 126 is open in a
trumpet shape. Although a portion of an upper side of
the suction pad 104 is positioned in an inside section of
the support member 100, the portion of the lower side of
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the suction pad 104, that is, the outer edge section 126
extends from the lower side of the support member 100.
In addition, an outer diameter of the lower end of the
outer edge section 126 is slightly smaller than the outer
diameter of the lower end of the support member 100,
and the outer edge section 126 and the lower end of the
support member 100 are separated from each other.
[0028] The guide member 106 generally has a cylin-
drical shape, and the outer diameter of the guide member
106 is smaller than the inner diameter of the flow path
forming member 102. The guide member 106 is fixed in
a state of being erected on the bottom section of the flow
path forming member 102.
[0029] The rod pressing member 108 generally has a
cylindrical shape having a lid, and an outer diameter of
the rod pressing member 108 is slightly smaller than the
inner diameter of the guide member 106. A portion of a
lower side of the rod pressing member 108 is inserted
into the inside section of the guide member 106 from an
upper side of the guide member 106 and the rod pressing
member 108 is slid in the up-down direction at the inside
section of the guide member 106 in the inserted section.
In addition, a recessed section 128 is formed in an upper
end surface of the rod pressing member 108 so as to
face the through-hole 112 of the support member 100.
The recessed section 128 is formed so as to extend in
the radial direction of the rod pressing member 108 and
reaches an outer peripheral surface of the rod pressing
member 108. In other words, the recessed section 128
opens to the upper end surface and the outer peripheral
surface of the rod pressing member 108.
[0030] The rod 110 generally has a bar shape, the outer
diameter thereof is slightly smaller than the inner diam-
eter of the through-hole 121 of the flow path forming
member 102 and is smaller than the inner diameter of
the through-hole 122 of the suction pad 104. The rod 110
is accommodated in the inside sections of the guide
member 106 and the rod pressing member 108 in the
portion of the upper side thereof, is inserted into the
through-hole 121 of the flow path forming member 102
at the center section thereof, and extends to the inside
section of the through-hole 122 of the suction pad 104 in
the portion of the lower side thereof. Accordingly, the rod
110 slides in the through-hole 121 of the flow path forming
member 102, and the lower end section of the rod 110
moves in the up-down direction in the inside section of
the through-hole 122 of the suction pad 104.
[0031] In addition, a flange section 130 is formed on
the upper end of the rod 110, and a coil spring 132 is
installed in a compressed state between the flange sec-
tion 130 and the bottom section of the flow path forming
member 102. Accordingly, the rod 110 is biased upward.
By the rod 110 being biased upward, the upper end of
the rod 110 is in contact with the lid section of the rod
pressing member 108 and the rod pressing member 108
is also biased along with the rod 110 upward. Therefore,
the lid section of the rod pressing member 108 is in con-
tact with the lid section of the support member 100 and

covers the through-hole 112. However, in the lid section
of the rod pressing member 108, the recessed section
128 which opens to the upper end surface and the outer
peripheral surface thereof is formed and thus even if the
lid section of the rod pressing member 108 covers the
through-hole 112, the through-hole 112 and the inside of
the support member 100 communicate with each other
via the recessed section 128.
[0032] In addition, in a state where downward move-
ment of the flow path forming member 102 is restricted
by the stopper and the rod pressing member 108 is in
contact with the lid section of the support member 100,
the lower end of the rod 110 is positioned a predeter-
mined distance α above the lower end of the through-
hole 122 of the suction pad 104. The predetermined dis-
tance α is longer than a distance which the flow path
forming member 102 is movable in the inside of the sup-
port member 100, that is, a distance between the flow
path forming member 102 (flow path forming member
102 in Fig. 3) of which downward movement is restricted
by the stopper and the flow path forming member 102
(flow path forming member 102 in Fig. 4) which is moved
to the uppermost position against an elastic force of the
coil spring 115.
[0033] In the suction nozzle 66 structured as described
above, when the suction pad 104 is pressed against the
component (see Fig. 4) 150 to be held, the outer edge
section 126 of the suction pad 104 is in contact with the
component 150 and elastically deforms. Accordingly, the
inside section of the recessed section 124 of the suction
pad 104 is sealed. In this state, when negative pressure
air is supplied to the through-holes 90, 94, and 96 of the
adapter 80, that is, when air is sucked from the through-
holes 90, 94, and 96 of the adapter 80, the air in the inside
section of the support member 100 is sucked via the
through-hole 112 of the support member 100 and the
recessed section 128 of the rod pressing member 108.
At this time, air is sucked from the air flow path 116 of
the flow path forming member 102, the through-hole 122
of the suction pad 104, the inside section of the recessed
section 124, and the component is sucked and held on
the outer edge section 126 of the suction pad 104.
[0034] Further, when air is sucked from the inside sec-
tion of the support member 100, as illustrated in Fig. 4,
the flow path forming member 102 moves upward against
the elastic force of the coil spring 115, and the suction
pad 104 also moves upward along with the flow path
forming member 102. At this time, the upper surface of
the outer edge section 126 of the suction pad 104 is in
contact with the lower end of the support member 100,
and the outer edge section 126 is supported by the lower
end of the support member 100 from the upper face side.
Accordingly, because the outer edge section 126 elasti-
cally deformed by suction and holding of the component
150 is supported from the upper face side, the elastic
deformation of the outer edge section 126 is suppressed
and suction and holding of the component 150 is secured
by the suction pad 104.
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[0035] Although the rod 110 relatively moves down-
ward with respect to the flow path forming member 102
and the suction pad 104 according to upward movement
of the flow path forming member 102 and the suction pad
104, the lower end of the rod 110 is positioned above the
lower end of the opening of the through-hole 122 of the
suction pad 104 since the predetermined distance α de-
scribed above is longer than the movement amount of
the flow path forming member 102. Therefore, regardless
of the relative downward movement of the rod 110, the
suction nozzle 66 sucks and holds the component 150
appropriately.
[0036] In addition, in the suction nozzle 66, when the
sucked and held component 150 is detached from the
suction nozzle 66, supply of negative pressure air to the
through-holes 90, 94, and 96 of the adapter 80 is stopped
and the positive pressure air is supplied to the through-
holes 90, 94, and 96 of the adapter 80. Air is blown into
the inside section of the support member 100 via the
through-hole 112 of the support member 100 and the
recessed section 128 of the rod pressing member 108,
by supply of positive pressure air to the through-holes
90, 94, and 96 of the adapter 80. At this time, air is blown
into the air flow path 116 of the flow path forming member
102, the through-hole 122 of the suction pad 104 and the
inside section of the recessed section 124.
[0037] In addition, as illustrated in Fig. 5, the flow path
forming member 102 moves downward and the suction
pads 104 also move downward along with the flow path
forming member 102 in the inside section of the support
member 100 by the elastic force of the coil spring 115.
Further, the rod pressing member 108 moves downward,
and the rod 110 moves downward against the elastic
force of the coil spring 132 along with the rod pressing
member 108, by the air blown from the through-hole 112
of the support member 100. Accordingly, the lower end
of the rod 110 further moves downward than the lower
end of the outer edge section 126 of the suction pad 104,
and is in contact with the component 150.
[0038] Accordingly, when positive pressure air is sup-
plied to the suction nozzle, air is blown into the inside
section of the recessed section 124 of the suction pad
104, the rod 110 descends, and the lower end of the rod
110 is in contact with the component 150. Accordingly,
even when the component 150 is in close contact with
the outer edge section 126 of the suction pad 104 and
the component 150 is unlikely to be detached from the
suction pad 104, the component 150 can be securely
detached.
[0039] Incidentally, in the embodiment, the suction
nozzle 66 is an example of a suction nozzle. The through-
hole 90 is an example of an air flow path. The through-
hole 94 is an example of an air flow path. The through-
hole 96 is an example of an air flow path. The support
member 100 is an example of a support member. The
suction pad 104 is an example of a suction pad. The rod
110 is an example of a movable member. The through-
hole 112 is an example of an air flow path. The air flow

path 116 is an example of an air flow path. The through-
hole 122 is an example of an air flow path. The recessed
section 128 is an example of an air flow path.
[0040] The present invention is limited by the append-
ed claims, and can be implemented in various aspects
in which various modifications and improvements are
made based on knowledge of those skilled in the art.
Specifically, for example, in the embodiment, the lower
end of the support member 100 and the outer edge sec-
tion 126 of the suction pad 104 are normally separated
from each other, and when negative pressure air is sup-
plied to the suction nozzle 66, the outer edge section 126
of the suction pad 104 is supported by the support mem-
ber 100, but the outer edge section 126 of the suction
pad 104 may be always supported by the support mem-
ber 100, regardless of the supply of negative pressure
air to the suction nozzle 66.

Reference Signs List

[0041] 66: suction nozzle, 90: through-hole (air flow
path), 94: through-hole (air flow path), 96: through-hole
(air flow path), 100: support member, 104: suction pad,
110: rod (movable member), 112 : through-hole (air flow
path), 116: air flow path, 122: through-hole (air flow path),
128: recessed section (air flow path)

Claims

1. A suction nozzle (66) which is configured to suck and
hold a component (150) on a suction surface by using
negative pressure air and to detach the sucked and
held component (150) from the suction surface by
using positive pressure air, the suction nozzle (66)
comprising:

an air flow path through which the positive pres-
sure air and the negative pressure air can se-
lectively flow and which includes a first through-
hole (122);
a suction pad (104) including:

the suction surface; and
a recessed section (124) formed on a lower
end face of the suction pad (104) such that
an outer edge section (126) of the lower end
face of the suction pad (104) is a thin wall
over an entire circumference thereof, and
the outer edge section (126) spreads out-
ward, as going downward, wherein the first
through-hole (122) penetrates the suction
pad (104) in the up-down direction, and

a rod (110), a lower portion of which is held to
be capable of being advanced and retracted to-
ward the suction surface in the first through hole
(122),

11 12 



EP 3 205 458 B1

8

5

10

15

20

25

30

35

40

45

50

55

wherein
when the suction pad (104) is pressed against
the component (150) to be held, the outer edge
section (126) of the suction pad (104) is in con-
tact with the component (150), thereby forming
the suction surface,
the rod (110) has a smaller diameter than an
inner diameter of the first through-hole (122),
when positive pressure air is supplied to the suc-
tion nozzle, air is blowing into the inside section
of the recessed section (124) of the suction pad
(104) and the rod (110) descends such that the
lower end of the rod (110) protrudes downward
of the lower end of the outer edge section (126)
of the suction pad (104),
the rod (110) protrudes from the suction surface
by the positive pressure air flowing through the
air flow path, and
the rod (110) is retracted in the inside section of
the suction nozzle (66) when the negative pres-
sure air flows through the air flow path.

2. The suction nozzle (66) according to claim 1, further
comprising:

a flow path forming member (102) including a
peripheral wall section and a bottom section,
wherein
multiple first flow paths (118) which are portions
of the air flow path are formed in the peripheral
wall section of the flow path forming member
(102) so as to extend in the up-down direction,
multiple second flow paths (120) which are por-
tions of the air flow path are formed on the bot-
tom section of the flow path forming member
(102) corresponding to the multiple first flow
paths (118), wherein the second flow paths
(120) communicate with the corresponding first
flow paths (118),
lower ends of the second flow paths (120) open
to the center section of the bottom face of the
flow path forming member (102),
a second through-hole (121) penetrating in the
up-down direction is formed in the center section
of the bottom section of the flow path forming
member (102) and communicates with the sec-
ond airflow path (120) and the first through-hole
(122), and
a upper portion of the rod (110) is accommodat-
ed inside of the flow path forming member (102),
a center portion of the rod (110) is inserted into
the second through-hole (121), and a lower por-
tion of the rod (110) is inserted into the first
through-hole (122).

3. The suction nozzle (66) according to claim 1 or 2,
wherein
the suction pad (104) is made of elastically deform-

able material, and
the suction nozzle (66) further comprises a support
member (100) which supports an edge section (126)
of the suction surface which is elastically deformed
from a side opposite to the suction surface at the
time of sucking a component (150) by the suction
pad.

4. The suction nozzle (66) according to claim 3,
wherein the support member (100) is relatively mov-
able with respect to the suction pad (104) so that the
support member detaches from the suction pad
(104) when the positive pressure air flows through
the air flow path and supports the edge section (126)
of the suction surface of the suction pad (104) from
a side opposite to the suction surface when the neg-
ative pressure air flows through the air flow path.

Patentansprüche

1. Saugdüse (66), die zum Ansaugen und Halten eines
Bauteils (150) an einer Saugfläche unter Verwen-
dung von Unterdruck-Luft und zum Lösen des an-
gesaugten und gehaltenen Bauteils (150) von der
Saugfläche unter Verwendung von Überdruck-Luft
ausgeführt ist, wobei die Saugdüse (66) umfasst:

einen Luft-Strömungsweg, über den die Über-
druck-Luft und die Unterdruck-Luft selektiv strö-
men können und der ein erstes Durchgangsloch
(122) einschließt;
einen Saugnapf (104), der einschließt:

die Saugfläche; und
einen ausgesparten Abschnitt (124), der an
einer unteren Endfläche des Saugnapfes
(104) so ausgebildet ist, dass ein äußerer
Randabschnitt (126) der unteren Endfläche
des Saugnapfes (104) eine dünne Wand
über einen gesamten Umfang davon ist und
sich der äußere Randabschnitt (126) in Ab-
wärtsrichtung nach außen ausbreitet, wo-
bei das erste Durchgangsloch (122) in der
vertikalen Richtung durch den Saugnapf
(104) hindurch verläuft, sowie

eine Stange (110), wobei ein unterer Abschnitt
derselben so gehalten wird, dass sie in dem ers-
ten Durchgangsloch (122) auf die Saugfläche
zu ausgefahren und eingefahren werden kann,
wobei
wenn der Saugnapf (104) an das zu haltende
Bauteil (150) gedrückt wird, der äußere
Randabschnitt (126) des Saugnapfes (104) in
Kontakt mit dem Bauteil (150) ist und so die
Saugfläche gebildet wird,
die Stange (110) einen Durchmesser hat, der
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kleiner ist als ein Innendurchmesser des ersten
Durchgangslochs (122),
wenn der Saugdüse Überdruck-Luft zugeführt
wird, Luft in den inneren Abschnitt des ausge-
sparten Abschnitts (124) des Saugnapfes (104)
eingeblasen wird und sich die Stange (110) so
nach unten bewegt, dass das untere Ende der
Stange (110) von dem unteren Ende des äuße-
ren Randabschnitts (126) des Saugnapfes (104)
nach unten vorsteht,
die Stange (110) aufgrund der über den Luft-
Strömungsweg strömenden Überdruck-Luft von
der Saugfläche vorsteht, und
die Stange (110) in den inneren Abschnitt der
Saugdüse (66) eingefahren wird, wenn die Un-
terdruck-Luft über den Luft-Strömungsweg
strömt.

2. Saugdüse (66) nach Anspruch 1, des Weiteren um-
fassend:

ein Strömungswege bildendes Element (102),
das einen Umfangswandabschnitt und einen
unteren Abschnitt enthält, wobei
mehrere erste Strömungswege (118), die Teile
des Luft-Strömungsweges sind, in dem Um-
fangswandabschnitt des Strömungswege bil-
denden Elementes (102) so ausgebildet sind,
dass sie sich in der vertikalen Richtung erstre-
cken,
mehrere zweite Strömungswege (120), die Teile
des Luft-Strömungsweges sind, an dem unteren
Abschnitt des Strömungswege bildenden Ele-
mentes (102) entsprechend den mehreren ers-
ten Strömungswegen (118) ausgebildet sind,
wobei die zweiten Strömungswege (120) mit
den entsprechenden ersten Strömungswegen
(118) in Verbindung stehen,
untere Enden der zweiten Strömungswege
(120) sich zu dem Mittelabschnitt der unteren
Fläche des Strömungswege bildenden Elemen-
tes (102) öffnen,
ein zweites Durchgangsloch (121), das in der
vertikalen Richtung verläuft, in dem Mittelab-
schnitt des unteren Abschnitts des Strömungs-
wege bildenden Elementes (102) ausgebildet ist
und mit dem zweiten Luft-Strömungsweg (120)
sowie dem ersten Durchgangsloch (122) in Ver-
bindung steht, und
ein oberer Teil der Stange (110) im Inneren des
Strömungswege bildenden Elementes (102)
aufgenommen ist, ein mittlerer Teil der Stange
(110) in das zweite Durchgangsloch (121) ein-
geführt ist und ein unterer Abschnitt der Stange
(110) in das erste Durchgangsloch (122) einge-
führt ist.

3. Saugdüse (66) nach Anspruch 1 oder 2, wobei

der Saugnapf (104) aus elastisch verformbarem Ma-
terial besteht, und
die Saugdüse (66) des Weiteren ein Halteelement
(100) umfasst, das einen Randabschnitt (126) der
Saugfläche, der elastisch verformt wird, von einer
der Saugfläche gegenüberliegenden Seite hält,
wenn ein Bauteil (150) durch den Saugnapf ange-
saugt wird.

4. Saugdüse (66) nach Anspruch 3,
wobei das Halteelement (100) in Bezug auf den
Saugnapf (104) relativ bewegt werden kann, so dass
sich das Halteelement von dem Saugnapf (104) löst,
wenn die Überdruck-Luft über den Luft-Strömungs-
weg strömt, und den Randabschnitt (126) der Saug-
fläche des Saugnapfes (104) von einer der Saugflä-
che gegenüberliegenden Seite hält, wenn die Unter-
druck-Luft über den Luftströmungsweg strömt.

Revendications

1. Buse d’aspiration (66) configurée pour aspirer et re-
tenir un composant (150) sur une surface d’aspira-
tion en utilisant de l’air sous pression négative, ainsi
que pour détacher le composant (150) aspiré et re-
tenu de la surface d’aspiration en utilisant de l’air
sous pression positive, la buse d’aspiration (66)
comprenant :

un canal d’écoulement d’air au travers duquel
l’air sous pression positive et l’air sous pression
négative peuvent sélectivement s’écouler et qui
inclut un premier trou traversant (122),
une ventouse (104) incluant :

la surface d’aspiration, et
une section en creux (124) formée sur la
face terminale inférieure de la ventouse
(104) de sorte à ce qu’une section formant
bordure externe (126) de la face terminale
inférieure de la ventouse (104) soit une pa-
roi mince sur toute sa circonférence, et la
section formant bordure externe (126)
s’étend vers l’extérieur, lorsqu’elle se déve-
loppe vers le bas, le premier trou traversant
(122) pénétrant dans la ventouse (104)
dans la direction haut - bas, et

une tige (110) dont la partie inférieure est main-
tenue afin de pouvoir être avancée et rétractée
vers la surface d’aspiration dans le premier trou
traversant (122),
dans laquelle
lorsque la ventouse (104) est pressée contre le
composant (150) à maintenir, la section formant
bordure externe (126) de la ventouse (104) est
en contact avec le composant (150), ce qui for-
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me ainsi la surface d’aspiration,
la tige (110) présente un diamètre plus petit que
le diamètre interne du premier trou traversant
(122),
lorsque de l’air sous pression positive est délivré
à la buse d’aspiration, l’air souffle dans la section
interne de la section en creux (122) de la ven-
touse (104) et la tige (110) descend de sorte à
ce que l’extrémité inférieure de la tige (110) soit
en saillie vers le bas de l’extrémité inférieure de
la section formant bordure externe (126) de la
ventouse (104),
la tige (110) dépasse de la surface d’aspiration
grâce à l’air sous pression positive circulant au
travers du canal d’écoulement d’air, et
la tige (110) est rétractée dans la section interne
de la buse d’aspiration (66) lorsque de l’air sous
pression négative circule au travers du canal
d’écoulement d’air.

2. Buse d’aspiration (66) selon la revendication 1, com-
prenant en outre :

un élément formant canal d’écoulement (102)
incluant une section de paroi périphérique et une
section de fond, où
de multiples premiers canaux d’écoulement
(118), qui représentent des parties du canal
d’écoulement d’air, sont formés dans la section
de paroi périphérique de l’élément formant canal
d’écoulement (102) de sorte à s’étendre dans la
direction haut - bas,
de multiples seconds canaux d’écoulement
(120), qui sont des parties du canal d’écoule-
ment d’air, sont formés sur la section de fond de
l’élément formant canal d’écoulement (102) en
correspondance avec les multiples premiers ca-
naux d’écoulement (118), les seconds canaux
d’écoulement (120) communiquant avec les
premiers canaux d’écoulement (118) corres-
pondants,
les extrémités inférieures des seconds canaux
d’écoulement (120) s’ouvrent sur la section cen-
trale de la face de fond de l’élément formant ca-
nal d’écoulement (102),
un second trou traversant (121), pénétrant dans
la direction haut - bas, est formé dans la section
centrale de la section de fond de l’élément for-
mant canal d’écoulement (102) et il communi-
que avec le second canal d’écoulement (120)
et le premier trou traversant (122), et
la partie supérieure de la tige (110) est accueillie
à l’intérieur de l’élément formant canal d’écou-
lement (102), la partie centrale de la tige (110)
est insérée dans le second trou traversant (121)
et la partie inférieure de la tige (110) est insérée
dans le premier trou traversant (122).

3. Buse d’aspiration (66) selon la revendication 1 ou la
revendication 2, dans laquelle :

la ventouse (104) est constituée d’un matériau
déformable de façon élastique, et
la buse d’aspiration (66) comprend en outre un
élément de support (100) qui supporte une sec-
tion formant bordure (126) de la surface d’aspi-
ration qui est déformée de façon élastique de-
puis le côté opposé à la surface d’aspiration au
moment de l’aspiration d’un composant (150)
par la ventouse.

4. Buse d’aspiration (66) selon la revendication 3, dans
laquelle l’élément de support (100) peut se déplacer
relativement par rapport à la ventouse (104) de telle
sorte que l’élément de support se détache de la ven-
touse (104) lorsque de l’air sous pression positive
circule au travers du canal d’écoulement d’air, et il
supporte la section formant bordure (126) de la sur-
face d’aspiration de la ventouse (104) depuis le côté
opposé à la surface d’aspiration lorsque de l’air sous
pression négative circule au travers du canal d’écou-
lement d’air.
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