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Description

Technical Field

[0001] The present invention relates to an electronic
circuit component mounting head (hereafter abbreviated
to mounting head unless there is a specific need) of an
electronic circuit component mounter (hereafter abbre-
viated to mounter unless there is a specific need) which
holds electronic circuit components (hereafter abbrevi-
ated to components unless there is a specific need) with
a component holding tool such as a suction nozzle and
mounts them on a circuit substrate; in particular, it relates
to a mounting head which, in cases in which damage
occurs easily due to the impact during contact with the
component holding tool or contact with the circuit sub-
strate (hereafter abbreviated to contact impact unless
there is a specific need) because components are fragile,
enables mounting with high efficiency while controlling
the contact impact, to be small.

Background Art

[0002] In patent literature 1 below, a mounter which
can mount components on a circuit substrate with high
efficiency while mitigating the contact impact is disclosed.
With the mounting head of this mounter, as well as a
nozzle holding section which detachably holds a suction
nozzle being held as to be capable of being relatively
raised/lowered and not capable of being relatively rotated
on a rotating/raising/lowering axis which is raised/low-
ered by a first raising/lowering driving device which is
supported on the head main body as to be movable
up/down and rotatable, a second raising/lowering driving
device is provided between those rotating/raising/lower-
ing axes and the nozzle holding sections. The second
raising/lowering driving device is a voice coil motor type
linear motor, for which a cylindrical body around which
is wound a coil is fixed to the rotating/raising/lowering
axis, while a yoke body which surrounds the coil from the
outside and has permanent magnets fixed to the center
section thereof is fixed to the nozzle holding section, and
the nozzle holding section is raised/lowered with respect
to the rotating/raising/lowering axis.
[0003] Also, a mounting head which can mount com-
ponents onto a circuit substrate at high speed while mit-
igating the contact impact is disclosed in patent literature
2. On this mounting head, a shaft is held on a raising/low-
ering body which is raised/lowered by a rotating motor
and feed screw such that the shaft can be relatively
raised/lowered a limited distance, and a suction nozzle
is attached to the lower section of this shaft via a pressure
detection section. The shaft is raised/lowered by a voice
coil motor; the pressure detection section is an item for
detecting the force that the suction nozzle applies to the
component, or the force that a component held by the
suction nozzle applies to a circuit substrate, by a load
cell; the voice coil motor is controlled based on the de-

tection result; and a compression spring is provided be-
tween the load cell and shaft. Also, the suction nozzle is
rotated by the shaft being rotated by a θ motor.
[0004] Also, in patent literature 3 below, a suction noz-
zle raising/lowering device which enables the mounting
of components with a correct load is disclosed. This rais-
ing/lowering device is also an item for raising/lowering a
shaft holding a suction nozzle using a voice coil motor
with respect to a raising/lowering body which is
raised/lowered by a rotating motor and feed screw, and
the applied load of the suction nozzle is detected by a
load cell via the shaft, the voice coil motor is controlled
based on the detection result, and a spring is provided
between the shaft and voice coil motor. Also, the suction
nozzle is rotated by the shaft holding the suction nozzle
being rotated by a θ motor.
[0005] Further, disclosed in patent literature 4 is de-
tecting the contact position of a component and a suction
nozzle or the contact position of a component held on a
suction nozzle and a circuit substrate by detecting the
position at which the moving acceleration rate of the suc-
tion nozzle changes, or by detecting the position at which
the noise applied to the means for determining the move-
ment position of a suction nozzle changes, which are due
to the suction nozzle contacting the component, or the
component held on the suction nozzle contacting the cir-
cuit substrate. Also, disclosed is a means for determining
the movement position of a suction nozzle is configured
from a servo motor and a rack and pinion for changing
the rotation of the servo motor into straight line move-
ment, and detecting the position at which the load torque
on the servo motor changes as the above contact posi-
tion. It is also disclosed that a linear motor may be used
for driving the suction nozzle. However, in patent litera-
ture 4, an R axis rotation mechanism which rotates a
suction nozzle about an axis line is also disclosed, and
that a suction nozzle and nozzle holding axis are one
body is also disclosed; there is nothing disclosed with
regard to a suction nozzle or nozzle holding axis which
are each driven separately by a driving device and a suc-
tion nozzle being raised/lowered relative to a nozzle hold-
ing axis.
Patent Literature 5 discloses an electronic circuit com-
ponent mounting head according to the preamble of in-
dependent claim1.
[0006] Patent Literature 6 discloses a mounter of elec-
tronic components comprising a nozzle for suction hold-
ing a component at the forward end thereof, a moving
body supported movably up and down, a first vertical
movement means for driving the moving body vertically,
a second vertical movement means attached to the mov-
ing body and driving the suction nozzle vertically from
the moving body, a load compensation resilient member
for canceling the weight of a pressing part, a member for
detecting a pressing force at the forward end part of the
suction nozzle, and a means for controlling operation of
the first and second vertical movement means. The op-
eration control means has a pressing force correction
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control section for driving the second vertical movement
means 30 to ascend based on a pressing force detected
by the pressing force detecting means when the moving
body is driven to descend by the first vertical movement
means.

Citation List

Patent Literature

[0007]

Patent Literature 1: JP-A-2004-95718

Patent Literature 2: JP-A-2007-80970

Patent Literature 3: JP-A-2011-40551

Patent Literature 4: JP-A-2000-22396

Patent Literature 5: JP-A-2006-156443

Patent Literature 6: JP-A-2005-32860

Summary of Invention

Problem to be Solved by the Invention

[0008] There are still points which should be improved
in each of the above cited patent literature. For example,
due to at least one of: the weight of the item which is
raised/lowered being large because a nozzle holding axis
and so on which holds and raises/lowers a suction nozzle
is raised/lowered by second raising/lowering driving de-
vice; and sensitive detection of the contact of the suction
nozzle on the target item not being possible because an
elastic body is interposed between the load cell and suc-
tion nozzle; it is difficult to make control of the second
raising/lowering driving device sensitive and the contact
impact sufficiently small. Also, because a suction nozzle
is raised/lowered with respect to a raising/lowering mem-
ber which is raised/lowered by a first raising/lowering
driving device, a nozzle holding axis which holds a suc-
tion nozzle is raised/lowered by a second raising/lower-
ing driving device; and because this second raising/low-
ering driving device cannot be shared for use for multiple
sets of nozzle holding axis and suction nozzle, there is
the problem that the machine cost is high when multiple
sets of nozzle holding axis and suction nozzle are pro-
vided on the mounting head.
[0009] An object of the present invention is to solve at
least one of these problems.

Means for Solving the Problem

[0010] In the present invention, to solve the above
problems, an electronic circuit component mounting
head of an electronic circuit component mounter which

holds an electronic circuit component by a component
holding tool such as a suction nozzle and mounts the
component on a circuit substrate comprises: (a) a head
main body, (b) a rotating/raising/lowering axis held on
the head main body as to be capable of being rotated
about an axis line and raised/lowered in a direction par-
allel to the axis line, (c) a raising/lowering axis rotating
device which rotates the rotating/raising/lowering axis
with respect to the head main body, (d) a first raising/low-
ering
driving device which raises/lowers the rotating/rais-
ing/lowering axis with respect to the head main body, (e)
a component holding tool which holds an electronic circuit
component and is held as to be not capable of being
rotated but capable of being raising/lowered relative to
the rotating/raising/lowering axis by the rotating/rais-
ing/lowering axis, (f) and a second raising/lowering driv-
ing device which is provided outside the component hold-
ing tool and the rotating/raising/lowering axis and which
is raised/lowered by the first raising/lowering driving de-
vice together with the rotating/raising/lowering axis,
wherein the second raising/lowering driving device in-
cludes a holding tool engaging section which engages
the component holding tool in a state which allows rota-
tion of the component holding tool without acting via an
elastic member, and wherein the second raising/lowering
driving device raises/lowers the component holding tool
relative to the rotating/raising/lowering axis by the holding
tool engaging section to mount an electronic circuit com-
ponent on a circuit substrate.

Effects of the Invention

[0011] With an electronic circuit component mounting
head with the above configuration, the rotating/rais-
ing/lowering axis and the second raising/lowering driving
device are raised/lowered with respect to the head main
body by the first raising/lowering driving device, and the
component holding tool is further raised/lowered with re-
spect to the rotating/raising/lowering axis by the second
raising/lowering driving device. Due to this, the rais-
ing/lowering distance of the component holding tool by
the second raising/lowering driving device and the load
with respect to the second raising/lowering driving device
are only small; as a result, it is easy to sufficiently control
the contact impact when the component holding tool con-
tacts an electronic circuit component, or the contact im-
pact when an electronic circuit component held on the
component holding tool contacts a circuit substrate.
[0012] Also, because the component holding tool ro-
tates together with the rotating/raising/lowering axis and
second raising/lowering driving device allows the rotation
of the component holding tool, the component holding
tool can be rotated by the rotating/raising/lowering axis
being rotated by the raising/lowering axis rotating device,
and by this the rotational orientation of an electronic cir-
cuit component held on the component holding tool can
be changed. At this time, the second raising/lowering
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driving device does not rotate. With an item such as that
disclosed in the above patent literature 1, in cases in
which the second raising/lowering driving device is held
on the rotating/raising/lowering axis, to allow the rotation
of the second raising/lowering driving device in accord-
ance with the rotation of the rotating/raising/lowering ax-
is, it is necessary to provide a sliding section somewhere
on the wires used for communicating signals to/from and
supplying electric power to the second raising/lowering
driving device, and electrical noise is generated rais-
ing/lowering driving device; but according to the above
configuration, this hindrance can be avoided.
[0013] Further, because the holding tool engaging sec-
tion of the two raising/lowering driving device is lowered
together with the component holding tool in a state en-
gaged with the component holding tool without acting via
an elastic member, compared to an item such as those
disclosed in the above patent literature 2 and patent lit-
erature 3 in which the second raising/lowering driving
device lowers suction nozzle via an elastic member, the
contact impact can be detected more sensitively, and
along with avoiding the generation of the above electrical
noise and reducing the load, the control accuracy of the
second raising/lowering driving device can be raised
much higher, and the contact impact can be controlled
much more favorably.
[0014] Further, because the second raising/lowering
driving device is raised/lowered together with the rotat-
ing/raising/lowering axis by the first raising/lowering driv-
ing device, and is not held on the rotating/raising/lowering
axis itself, but is provided on the outside of the rotat-
ing/raising/lowering axis and the component holding tool,
and engages with the component holding tool by a hold-
ing tool engaging section, with that being raised/lowered
relative to the rotating/raising/lowering axis, there is the
benefit that the configurations disclosed in clauses (4) to
(7) in the "Forms of the Invention" below can be easily
used.

Forms of the Invention

[0015] Below, several example forms of the invention
(Below, sometimes referred to as "claimable invention".
"Claimable invention" includes not only "the present in-
vention" or "the claimed invention" which is the invention
given in the claims of this patent application, but may
include specific concepts inventions thereof or generic
concept inventions thereof, and may also include inven-
tions of distinct concepts.) which are believed to be pat-
entable in this application are illustrated and described.
Each form, the same as the claims, is divided into claus-
es, a number is attached to each clause, and disclosure
is performed with reference to the numbers of other claus-
es where appropriate. This is simply to facilitate under-
standing of the claimable invention and in no way restricts
the combination of structural elements which configure
the claimable invention to an item described in each
clause below. In other words, the claimable invention

should be interpreted with reference to descriptions ac-
companying each clause, descriptions of the embodi-
ments, conventional technology, common general tech-
nical knowledge, and so on, and subject to that interpre-
tation, various forms of the claimable invention are pos-
sible including forms with other structural elements add-
ed to the form of each clause, and forms with structural
elements deleted from the form of each clause.
[0016]

(1) An electronic circuit component mounting head
which mounts electronic circuit components on a cir-
cuit substrate comprising: a head main body; a rais-
ing/lowering member which is guided on the head
main body as to be capable of being raised/lowered;
a first raising/lowering driving device which rais-
es/lowers the raising/lowering member with respect
to the head main body; a component holding tool
which holds an electronic circuit component and is
held as to be capable of being raising/lowered rela-
tive to the raising/lowering member by the rais-
ing/lowering member; and a second raising/lowering
driving device which is raised/lowered together with
the raising/lowering member by the first raising/low-
ering driving device and which raises/lowers the
component holding tool relative to the raising/lower-
ing member.
With the mounting head disclosed in this clause, the
raising/lowering member and the second rais-
ing/lowering driving device are raised/lowered with
respect to the head main body by the first raising/low-
ering driving device, and the component holding tool
is further raised/lowered with respect to the rais-
ing/lowering member by the second raising/lowering
driving device. Due to this, the raising/lowering dis-
tance of the component holding tool by the second
raising/lowering driving device and the load with re-
spect to the second raising/lowering driving device
are only small; as a result, it is easy to control the
contact impact when the component holding tool
contacts an electronic circuit component, or the con-
tact impact when an electronic circuit component
held on the component holding tool contacts a circuit
substrate, to be small.
(2) The electronic circuit component mounting head
according to clause (1), wherein the raising/lowering
member is held on the head main body to be rotat-
able about its own axis line and is a rotating/rais-
ing/lowering axis which supports the component
holding tool such that relative rotation is not possible,
wherein the electronic circuit component mounting
head further comprises a raising/lowering axis rotat-
ing device which rotates that rotating/raising/lower-
ing axis, wherein the second raising/lowering driving
device is provided on the outside of the rotating/rais-
ing/lowering axis and the component holding tool
and is equipped with a holding tool engaging section
which engages with the component holding tool in a
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state which allows rotation of the component holding
tool without acting via an elastic member, and the
second raising/lowering driving device mounts elec-
tronic circuit components on a circuit substrate by
raising/lowering the component holding tool relative
to the rotating/raising/lowering axis using the holding
tool engaging section.
The rotating/raising/lowering axis may be indirectly
held or directly held on the head main body as to be
rotatable and capable of being raised/lowered. For
example, the rotating/raising/lowering axis may be
rotatably held on a raising/lowering body which is
held on the head main body as to be capable of being
raised/lowered.
(3) The electronic circuit component mounting head
according to clause (2), wherein the first raising/low-
ering driving device is fixed to the head main body,
and is equipped with a raising/lowering axis engag-
ing section which engages with the rotating/rais-
ing/lowering axis in a state which allow rotation of
that rotating/raising/lowering axis.
(4) The electronic circuit component mounting head
according to clause (2) or clause (3), wherein the
holding tool engaging section engages with the com-
ponent holding tool in a state which allows the with-
drawal of the component holding tool.
According to the configuration disclosed in this
clause, the holding tool engaging section and the
component holding tool can be withdrawn from each
other and, for example, exchange of the component
holding tool is easy.
(5) The electronic circuit component mounting head
according to clause (4), wherein the holding tool en-
gaging section engages with the component holding
tool in a state which allows withdrawal of the com-
ponent holding tool in a direction intersecting with
the raising/lowering direction of the component hold-
ing tool.
According to the configuration disclosed in this
clause, by the relative movement in a direction inter-
secting the raising/lowering direction of that compo-
nent holding tool, at least the component holding tool
can be in a state engaged with the second rais-
ing/lowering driving device and in a state withdrawn
from the second raising/lowering driving device. For
example, the component holding tool can be made
detachable with respect to the rotating/raising/low-
ering axis, and one second raising/lowering driving
device can be shared for use for multiple component
holding tools.
(6) The electronic circuit component mounting head
according to clause (5), wherein the first raising/low-
ering driving device is equipped with a raising/low-
ering axis engaging section which engages with the
rotating/raising/lowering axis as to be capable of be-
ing withdrawn in a direction intersecting with the rais-
ing/lowering direction of the rotating/raising/lowering
axis, wherein the second raising/lowering driving de-

vice is capable of being raised/lowered together with
the rotating/raising/lowering axis through the outside
of the head main body, and is held on a holding sec-
tion as to be movable relative to the head main body
in a direction intersecting with the raising/lowering
direction, and wherein the holding tool engaging sec-
tion engages with the component holding tool as to
be capable of being engaged and withdrawn accord-
ing to the engaging and withdrawing of the rais-
ing/lowering axis engaging section with the rotat-
ing/raising/lowering axis.
According to the configuration disclosed in this
clause, the first raising/lowering driving device and
second raising/lowering driving device, and the ro-
tating/raising/lowering axis and the component hold-
ing tool, can be engaged and withdrawn in a direction
intersecting with the raising/lowering direction, and
by this, for example, one set of first raising/lowering
driving device and second raising/lowering driving
device can be shared for use for multiple sets of ro-
tating/raising/lowering axis and component holding
tool, and if this is done, the configuration of the elec-
tronic circuit component mounting head can be sim-
plified.
(7) The electronic circuit component mounting head
according to clause (6), wherein the head main body
is equipped with a first section which holds the ro-
tating/raising/lowering axis as to be capable of being
rotated and raised/lowered, and a second section
which holds the number one raising/lowering driving
device and the second raising/lowering driving de-
vice, wherein the component mounting head further
comprises a relative movement device which moves
those first section and second section relatively in a
direction intersecting the raising/lowering direction
of the rotating/raising/lowering axis, and by the op-
erating of that relative movement device, the holding
tool engaging section and the raising/lowering axis
engaging section, and the component holding tool
and the rotating/raising/lowering axis, are engaged
and withdrawn.
The relative movement device, for example, may be
a first section rotating device which rotates the first
section about an axis line and moves a rotating/rais-
ing/lowering axis, which is held as to be capable of
being raised/lowered at multiple positions on a cir-
cumference centered around that axis line, relative
to the first raising/lowering driving device and second
raising/lowering driving device, which are held on
the second section so as not to be capable of relative
movement with respect to the axis line, in a direction
intersecting the raising/lowering direction; or may be
a first section moving device which moves the first
section in a straight line or along a curve, and which
moves multiple rotating/raising/lowering axes which
are held so as to be capable of being raised/lowered
at multiple positions along that straight line or curve
and component holding tools held on those rotat-
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ing/raising/lowering axes relatively in a direction in-
tersecting the raising/lowering direction with respect
to the first raising/lowering driving device and the
second raising/lowering driving device which are
held on the second section; or may be such that the
items which do the rotating or moving are reversed.
As a representative example of a form with the ro-
tating item reversed, there is a form which, with re-
spect to a first section which holds a rotating/rais-
ing/lowering axis as to be capable of being
raised/lowered and rotated at multiple positions on
a circumference, rotates a second section which
holds the first raising/lowering driving device and
second raising/lowering driving device around an ax-
is line which is at the center of the circumference.
(8) The electronic circuit component mounting head
according to any of the clauses (2) to (7), wherein
the head main body holds the rotating/raising/lower-
ing axis as to be capable of being raised/lowered
and rotated at multiple positions on a circumference
centered around an axis line, and wherein the elec-
tronic circuit component mounting head further com-
prises a component holding tool all together rotating
driving device which is equipped with (a) multiple
pinions provided on each of the multiple rotating/rais-
ing/lowering axes, (b) a gear provided commonly for
those multiple pinions, and (c) a rotating driving
source which rotates the multiple pinions together
by rotating that gear, wherein the component holding
tool all together rotating driving device rotates all to-
gether the multiple component holding tools held on
the rotating/raising/lowering axes such that relative
rotation is not possible.
According to the configuration disclosed in this
clause, multiple sets of rotating/raising/lowering axis
and component holding tool can be rotated together
using a common rotating driving source. When mul-
tiple sets of rotating/raising/lowering axis and com-
ponent holding tool are rotated together in this way,
it is particularly desirable to be able to rotate each
set of rotating/raising/lowering axis and component
holding tool to an infinite angle, in which case, if the
form is such that second raising/lowering driving de-
vice is rotated together with the rotating/raising/low-
ering axes, it is necessary to provide a sliding section
somewhere on the wiring used for supplying power
and extracting signals to the second raising/lowering
driving device, which would become a source of
large electrical noise, however, if the configuration
disclosed in clause (2) is used, the above sliding sec-
tion is not required, and the occurrence of electrical
noise can be avoided.
It should be noted that the head main body of this
clause may be an item which is capable of rotating
the portion which holds multiple rotating/raising/low-
ering axes, or may be an item which is not capable
of rotating the portion which holds multiple rotat-
ing/raising/lowering axes.

(9) The electronic circuit component mounting head
according to any of the clauses (2) to (8), further
comprising: a biasing means which biases the com-
ponent holding tool relative to a rotating/raising/low-
ering axis in either an upwards or downwards direc-
tion is provided between the rotating/raising/lower-
ing axis and the component holding tool, wherein the
second raising/lowering driving device engages with
the component holding tool against the biasing force
of the biasing means by the holding tool engaging
section, and in that state, the second raising/lowering
driving device mounts an electronic circuit compo-
nent on a circuit substrate.
(10) The electronic circuit component mounting head
according to clause (9), further comprising: a stopper
provided on the rotating/raising/lowering axis which
defines the upper raising limit or lower lowering limit
of the component holding tool based on the biasing
force of the biasing means, wherein the second rais-
ing/lowering driving device separates the compo-
nent holding tool which contacts the stopper due to
the biasing force of the biasing means from the stop-
per against the biasing force of that biasing means,
and in that state, the second raising/lowering driving
device mounts an electronic circuit component on a
circuit substrate.
(11) The electronic circuit component mounting head
according to clause (1), further comprising: a biasing
means which biases the component holding tool rel-
ative to a raising/lowering member in either an up-
wards or downwards direction is provided between
the raising/lowering member and the component
holding tool, wherein the second raising/lowering
driving device engages with the component holding
tool against the biasing force of that biasing means
without acting via an elastic member, and in that
state, the second raising/lowering driving device
mounts an electronic circuit component on a circuit
substrate.
(12) The electronic circuit component mounting head
according to clause (11), further comprising: a stop-
per provided on the raising/lowering member which
defines the upper raising limit or lower lowering limit
of the component holding tool based on the biasing
force of the biasing means, wherein the second rais-
ing/lowering driving device separates the compo-
nent holding tool which contacts the stopper due to
the biasing force of the biasing means from the stop-
per against the biasing force of that biasing means,
and in that state, the second raising/lowering driving
device mounts an electronic circuit component on a
circuit substrate.
(13) The electronic circuit component mounting head
according to clause (12), wherein the second rais-
ing/lowering driving device is provided outside of the
raising/lowering member and the component holding
tool, and includes a holding tool engaging section
which engages the component holding tool, and
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drives the component holding tool in a state in which
the component holding tool is engaged via the hold-
ing tool engaging section in a direction against the
biasing force of the biasing means, and separates
the component holding tool from the stopper.
(14) The electronic circuit component mounting head
according to clause (12) or clause (13), wherein the
second raising/lowering driving device is provided
outside of the raising/lowering member and the com-
ponent holding tool, and includes a holding tool en-
gaging section which engages with the component
holding tool, and a gap is formed between the holding
tool engaging section and the component holding
tool in a state in which the component holding tool
contacts the stopper due to the biasing means.
According to the configuration disclosed in this
clause, if the component holding tool and holding
tool engaging section are moved relatively in a di-
rection intersecting with the raising/lowering direc-
tion of the raising/lowering member and component
holding tool, in a state in which the component hold-
ing tool is contacting the stopper, no friction force
acts between the component holding tool and the
holding tool engaging section, which has the benefit
of making using each of the configurations disclosed
in any of clauses (3) to (8) easy to use.
(15) The electronic circuit component mounting head
according to clause (13) or clause (14), wherein the
holding tool engaging section engages with the com-
ponent holding tool in a state which allows at least
one of (a) rotation of the component holding tool
about an axis line of the holding tool itself, and (b)
relative movement of the component holding tool in
a direction intersecting that axis line.
When the holding tool engaging section engages
with the component holding tool in a state which al-
lows rotation of the component holding tool, the com-
ponent holding tool can be rotated without rotating
or revolving the second raising/lowering driving
device ; and when the holding tool engaging section
engages with the component holding tool in a state
which allows relative movement in a direction inter-
secting that axis line of the component holding tool,
it is possible to relatively move the second rais-
ing/lowering driving device and the component hold-
ing tool in a direction intersecting with the raising/low-
ering direction; and, for example, one second rais-
ing/lowering driving device can be shared for use for
multiple component holding tools.
(16) The electronic circuit component mounting head
according to any of the clauses (1) to (15), wherein
the second raising/lowering driving device includes
a linear motor as the drive source and a drive circuit
connected to that linear motor, wherein the drive cir-
cuit includes a counterforce detection section which
detects the counterforce with respect to the compo-
nent holding tool, the drive circuit includes an impact
mitigating section which mitigates the impact when

the component holding tool contacts an electronic
circuit component, and when an electronic circuit
component held by the component holding tool con-
tacts a circuit substrate, by controlling the current
supplied to the linear motor based on the counter-
force detected by that counterforce detection sec-
tion. As a counterforce detection section, a load cell
which directly detects the counterforce, or an indirect
counterforce detection section which detects the
counterforce indirectly, for example, the noise esti-
mation observer disclosed in JP-A-6-131050, can be
used.

[0017] According to the configuration of this clause,
the contact of the component holding tool with an elec-
tronic circuit component, and of an electronic circuit com-
ponent being held by the component holding tool with a
circuit substrate can be detected, and the impact during
this contact can be mitigated by controlling the current
supplied to the linear motor based on that detection.
[0018] In particular, for a form in which this clause is
applied to any of the clauses (11) to (15), the above con-
tact can be detected sensitively, and the impact during
contact can be mitigated all the more favorably.
[0019] Here, it is desirable for the impact mitigating
section to include a high frequency control section which
can perform multiple cycle supply current control within
the assumed time in which the counterforce increases
from the force before contact to the force after contact is
complete in a state in which that impact mitigating section
does not operate. The higher this control cycle count, the
more favorably impact can be mitigated.

Brief Description of Drawings

[0020]

[FIG. 1]
This is a front view of a mounting head which is an
embodiment of the patentable invention.

[FIG. 2]
This is a view showing the area around a suction
nozzle of the above mounting head; (a) is a partial
cross-section front view; (b) is a view from A in (a).

[FIG. 3]
This is a block diagram showing the control device
of the second linear motor of the above mounting
head.

[FIG. 4]
This is a graph showing the current of the second
linear motor controlled by the above control device.

[FIG. 5]
This is a partial cross-section front view showing the
area around a suction nozzle of the mounting head
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of a different embodiment of the patentable inven-
tion.

[FIG. 6]
This is a front view of the mounting head of a different
embodiment of the patentable invention.

[FIG. 7]
This is partial cross-section front view of the mount-
ing head of yet another different embodiment of the
patentable invention.

Description of Embodiments

[0021] Below, embodiments of the claimable invention
are described with reference to the figures. It should be
noted that the claimable invention, as well as the below
embodiment, can be embodied in various changed forms
based on the knowledge of someone skilled in the art,
such as each of the forms given in the above section
"Forms of the Invention".
[0022] An example of a basic configuration of mounting
head 10 is shown in FIG. 1. This mounting head 10 is
equipped with mounting head main body 12, and this
mounting head main body 12 is equipped with first section
16 which holds rotating/raising/lowering axis 14 in a state
which allows raising/lowering in a direction parallel to the
axis line of that rotating/raising/lowering axis 14 and ro-
tation about that axis line, and a second section 20 which
fixedly holds first linear motor 18. In the present embod-
iment, first section 16 and second section 20 are fixed to
each other. Rotating/raising/lowering axis 14 holds suc-
tion nozzle 22 as a component holding tool at the lower
end. Rotating/raising/lowering axis 14, as shown en-
larged in FIG. 2(a), is equipped with raising/lowering axis
main body 24 and nozzle holding section 26 which is
detachably attached to that raising/lowering axis main
body 24; nozzle holding section 26 is attached/detached
to/from raising/lowering axis main body 24 with a suction
nozzle 22 held as to be capable of relative movement in
the axis direction and not capable of relative rotation.
Nozzle holding section 26, after being mounted on rais-
ing/lowering axis main body 24, functions as part of ro-
tating/raising/lowering axis 14.
[0023] Rotating/raising/lowering axis 14 is equipped
with engaging hole 30 at the lower end for which the
cross-section shape is circular; nozzle holding section
26 is equipped with nozzle holding member 32 which is
cylindrical; and that nozzle holding member 32 is en-
gaged on the outer surface as to be capable of relative
rotation and relative movement in the axis direction with
engaging hole 30, and is engaged on the inner surface
as to be capable of relative movement in the axis direction
of axis section 34 of suction nozzle 22. Pin 36 is fixed to
nozzle holding member 32 passing through it in the di-
ameter direction. With pin 36, at an intermediate section,
elongated hole 38 is formed lengthily in the axis direction
of axis section 34 of suction nozzle 22 such that pin 36

can pass through slidably; while both end sections pro-
trude from the outer surface of nozzle holding member
32, slidably pass through two cutouts 40 formed in the
lower end of raising/lowering axis main body 24, and pro-
trude from the outer surface of raising/lowering axis main
body 24. Each cutout 40, as shown in FIG. 2(b), after
extending upwards from the bottom surface of rais-
ing/lowering axis main body 24, curves to be perpendic-
ular and extends in a circumferential direction, and further
has a short vertical shape downwards from that end; noz-
zle holding member 32 engages raising/lowering axis
main body 24 from the bottom opening of engaging hole
30, and after being rotated by a fixed angle, in accordance
with being lowered, each end of pin 36 engages with
cutout 40, and finally pin 36 is received by pin receiving
section 42 which extends shortly vertically in cutout 40.
In this state, pin 36 passes through raising/lowering axis
main body 24, nozzle holding member 32, and axis sec-
tion 34 of suction nozzle 22, and is in a state which pre-
vents the relative rotation of those three items. If follows
that, if rotating/raising/lowering axis 14 is rotated, suction
nozzle 22 is rotated together as well.
[0024] Negative pressure passage 44 is formed in the
central section of raising/lowering axis main body 24, and
is connected to engaging hole 30. After axis section 34
of suction nozzle 22 is passed through nozzle holding
member 32, as well as compression coil spring 46 being
engaged, flange member 48 is secured at the top of axis
section 34. As above, in a state in which nozzle holding
member 32 is engaged with engaging hole 30 and pin
36 is received in pin receiving section 42, flange member
48 separates from stepped surface 50 formed at the
boundary between engaging hole 30 and negative pres-
sure passage 44, and stepped surface 97 of suction noz-
zle 22 is held in a state being pushed against bottom
surface 98 of nozzle holding member 32. This bottom
surface 98 configures a stopper which defines the relative
upper raising limit of suction nozzle 22 with respect to
rotating/raising/lowering axis 14. As above, because
negative pressure passage 44 is connected to engaging
hole 30, if negative pressure is supplied to negative pres-
sure passage 44, a pulling up force acts on suction nozzle
22 and nozzle holding member 32 to pull them up; there-
fore a lock mechanism is provided to prevent the lifting
of pin 36 from pin receiving section 42 due to this force.
Lock sleeve 52 is slidably engaged on the outside of rais-
ing/lowering axis main body 24, and pin 36 is pushed into
pin receiving section 42 by being biased downwards by
compression coil spring 54. Negative pressure passage
44 inside rotating/raising/lowering axis 14 is connected
to negative pressure passage 58 inside suction nozzle
22.
[0025] The first linear motor 18 functions as the first
raising/lowering driving device which raises/lowers rotat-
ing/raising/lowering axis 14 as the first raising/lowering
member and the second linear motor 60 as the second
raising/lowering driving device together. Due to this, rais-
ing/lowering driving member 62 as the second rais-
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ing/lowering member is attached to first linear motor 18.
Raising/lowering/driving member 62 extends on the out-
side of first section 16 of head main body 12 in the vertical
direction along rotating/raising/lowering axis 14, has first
engaging section 64 in an intermediate section, and holds
second linear motor 60 on the bottom section. That sec-
ond linear motor 60 has second engaging section 66
(configured from a roller which is rotatable about a hori-
zontal axis line). First engaging section 64 and second
engaging section 66 are respectively engaged with
flange 68 provided near the top of rotating/raising/lower-
ing axis 14 and flange 70 of suction nozzle 22 in a state
which allows the rotation of rotating/raising/lowering axis
14 and suction nozzle 22. Guide 72 is attached to second
section of head main body 12 and guides raising/lowering
driving member 62.
[0026] Gear 80 is provided above flange 68 of rotat-
ing/raising/lowering axis 14, and engages with fixed gear
84 on the rotating axis of electric motor 82 which forms
the rotating driving source attached to head main body
12. Gears 80 and 84, as well as allowing the raising/low-
ering of rotating/raising/lowering axis 14, transmit the ro-
tation of electric motor 82 to rotating/raising/lowering axis
14. The rotating driving device of rotating/raising/lower-
ing axis 14 is configured from electric motor 82, and gears
80 and 84; the rotation of rotating/raising/lowering axis
14 is transmitted to nozzle holding member 32 by the
engagement of pin receiving section 42 and pin 36, and
further transmitted to suction nozzle 22 by the engage-
ment of pin 36 and elongated hole 38.
[0027] Mounting head 10, as well as being moved
above a component supply device and a board holding
device which holds a printed board as a circuit substrate
along the X-Y plane by an X-Y moving device which is
omitted from the figures, is raised/lowered in the Z direc-
tion which is perpendicular to the X-Y plane, picks up and
removes a component 86 from the component supply
device using suction nozzle 22 and mounts the compo-
nent on the printed board. Here, first linear motor 18 low-
ers raising/lowering driving member 62, lowers rotat-
ing/raising/lowering axis 14 and second linear motor 60;
along with this, second linear motor 60 lowers suction
nozzle 22 relative to rotating/raising/lowering axis 14. It
follows that the raising/lowering of the above mounting
head 10 can be omitted. Also, electric motor 82 is oper-
ated as necessary such that the rotation orientation of a
component held on suction nozzle 22 is corrected or
changed. Control of first linear motor 18, negative pres-
sure control valve 56, electric motor 82, and so on during
the above operation is the same as for a normal mounting
head, so descriptions are omitted; below, control of the
special second linear motor 60 is described.
[0028] Second linear motor 60 is controlled by control
system 90 shown in FIG. 3. Control system 90 is config-
ured from a section of controller 92 which controls the
mounter overall including mounting head 10, drive circuit
94, and load cell 99 and encoder 96 which come with
second linear motor 60. Controller 92 issues a command

for the position of second linear motor 60 and drive circuit
94 supplies to second linear motor 60 the current required
to make this commanded position and the position indi-
cated by encoder 96 match.
[0029] Within components 86 there are fragile compo-
nents which may be damaged by the impact when suction
nozzle 22 contacts component 86 in order to remove the
component, or when component 86 held by suction noz-
zle 22 contacts the printed board in order to mount the
component. This mounting head 10 is devised to perform
efficient mounting work while avoiding damage even for
those kinds of components 86. In other words, when low-
ering suction nozzle 22, first linear motor 18 is operated,
raising/lowering driving member 62 is lowered, and ro-
tating/raising/lowering axis 14 and second linear motor
60 are lowered. At the same time, second linear motor
60 is operated, and before component 86 contacts suc-
tion nozzle 22 or the printed board, suction nozzle 22 is
separated from bottom surface 98 which forms a stopper
by a specified distance against the biasing force of com-
pression coil spring 46. The cruising period in FIG. 4 is
the period in which suction nozzle 22 is being lowered
together with rotating/raising/lowering axis 14.
[0030] Then, suction nozzle 22 contacts component
86 held in the component supply device, or component
86 held by suction nozzle 22 contacts a printed board.
Supposing that second linear motor 60 and control sys-
tem 90 are not provided, and instead, as with a conven-
tional mounting head, a compression coil spring which
functions as a cushion is provided between suction noz-
zle 22 and rotating/raising/lowering axis 14, the contact
force increases rapidly during the above contact, and
damage may occur to component 86; also, in cases in
which the control of control system 90 is insufficient, the
counterforce to second linear motor 60 becomes bigger
as shown by an example in FIG. 4 by the double-dashed
line, and likewise there is a possibility that component 86
will be damaged; however, in the present invention, con-
trol system 90 starting with drive circuit 94 is capable of
high frequency control, in other words, is a high frequency
control system capable of performing cycle control of at
least two cycles before the counterforce caused by the
above contact increases rapidly and become excessively
large such that the contact force exceeds the permissible
contact force, so that control system 90 controls the cur-
rent supplied to second linear motor 60 such that the
counterforce is equal to a specified pushing force as soon
as load cell 99 detects the contact. As a result, the change
in the counterforce is controlled to be smaller as shown
by the solid line, to be of a size at which the contact impact
during the above contact does not cause damage to com-
ponent 86. The section of control system 90 which per-
forms this current control configures the impact mitigating
section.
[0031] A different form of the patentable invention is
shown in FIG. 5. This embodiment differs from the above
embodiment mainly in the form of exchange of the suction
nozzle. In contrast to the above embodiment, in which
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suction nozzle 22 was detachable with respect to rais-
ing/lowering axis main body 24 along with nozzle holding
member 32 and pin 36, in this embodiment, suction noz-
zle 100 is formed from nozzle main body 102 and tip
member 104, and tip member 104 is detachable with re-
spect to nozzle main body 102. Various means for real-
izing this detachability exist; in the example shown in
FIG. 5, ball plunger 106 is used. The attachment state of
tip member 104 is such that the ball of ball plunger 106
attached to nozzle main body 102 is engaged with a re-
cess formed in tip member 104, so that when force is
applied to tip member 104 in the direction for its removal,
tip member 104 can be removed from nozzle main body
102.
[0032] The embodiment shown in FIG. 5 is further dif-
ferent from the previous embodiment in that it is not pro-
vided with a stopper which defines the approaching limit
to rotating/raising/lowering axis 14 of suction nozzle 100
due to the biasing force of compression coil spring 46,
instead second engaging section 66 of second linear mo-
tor 60 is always engaged with flange 70 of suction nozzle
100. In cases in which there is only one rotating/rais-
ing/lowering axis 14, and in cases in which there are mul-
tiple rotating/raising/lowering axes 14 and there is a ded-
icated raising/lowering driving member 62 and second
linear motor 60 with respect to each rotating/raising/low-
ering axis 14, it is possible to omit the stopper by the
second engaging section 66 always being engaged with
flange 70 of suction nozzle 100.
[0033] It should be noted that a raising/lowering mem-
ber which does not rotate may be provided instead of
rotating/raising/lowering axis 14. For example, it is pos-
sible to rotate a section of the head main body which
holds a raising/lowering member which does not rotate
as to be capable of being raised/lowered, or to rotate the
device which holds the printed board, and in these cases
in which rotating the component is not necessary, that
kind of thing is also not necessary.
[0034] A further different form of the patentable inven-
tion is shown in FIG. 6. In this embodiment too, the same
symbols are used for items which realize functions which
are the same as in the previous embodiment and de-
scriptions relating to these are omitted; only the points
which are different are described. The big difference be-
tween mounting head 110 of this embodiment and the
previous mounting head 10 is that head main body 112
is formed from two sections which are capable of relative
movement with each other, in other words, rotor 116
which forms first section which is capable of rotation
about an axis line, and X slider 120 which forms second
section which rotatably holds that rotor 116. X slider 120
is held on Y slider 122 movably in the X-axis direction,
and because Y slider 122 is movable in the Y-axis direc-
tion which is perpendicular to the X axis, mounting head
110 is capable of being moved to any position inside a
horizontal X-Y coordinate plane. It should be noted that
this mounting head 110 is not raised/lowered in a vertical
direction perpendicular to the X-Y coordinate plane, in-

stead, the raising/lowering stroke of rotating/raising/low-
ering axis 14 has been made larger.
[0035] The above rotating/raising/lowering axis 14 is
provided at multiple positions, six positions in the exam-
ple shown in the figure, spaced at even angles on a cir-
cumference centered around a rotation axis line of rotor
116, such that each are rotatable and slidable in a direc-
tion parallel to the rotation axis line. Rotor 116 is rotated
by rotor rotating driving motor 130. Also, gears 132 and
134 are engaged on the outer surface of rotor 116 as to
be rotatable as one, and are rotated by nozzle rotating
driving motor 138 via pinion 136, and multiple sets of
rotating/raising/lowering axis 14 and suction nozzle 22
are rotated together via multiple pinions 139.
[0036] Among the above multiple rotating/raising/low-
ering axes 14, the one which is rotated by the rotation of
rotor 116 to the component takeout/mounting position is
raised/lowered by first raising/lowering driving device
140. In this embodiment, first raising/lowering driving de-
vice 140 is configured from raising/lowering driving motor
142 which is a rotating motor, feed screw 144, and nut
146. Also, rotating/raising/lowering axis 14 is biased up-
wards by compression coil spring 150, and snap ring 154
attached near the bottom of rotating/raising/lowering axis
14 is held at an upper raising limit by contacting the bot-
tom surface of rotor 116. It follows that, first engaging
section 64 of raising/lowering driving member 62 engag-
es with the top surface of rotating/raising/lowering axis
14 and lowers rotating/raising/lowering axis 14 against
the biasing force of compression coil spring 150. It should
be noted that raising/lowering driving member 62 is guid-
ed when raised/lowered by guide rod 152 and guide 72.
[0037] In this embodiment too, rotating/raising/lower-
ing axis 14 and second linear motor 60 are both
raised/lowered by first raising/lowering driving device
140; and further second linear motor 60 as second rais-
ing/lowering driving device raises/lowers suction nozzle
22 with respect to rotating/raising/lowering axis 14, there-
by mitigating the contact impact when suction nozzle 22
contacts component 86 and when component 86 held by
suction nozzle 22 contacts the printed board. Also, first
engaging section 64 and second engaging section 66
engage with rotating/raising/lowering axis 14 and suction
nozzle 22 in a state which allows their rotation; and this
embodiment further allows engagement and separation
in a direction perpendicular to the raising/lowering direc-
tion of rotating/raising/lowering axis 14 and suction noz-
zle 22 in accordance with the rotation of rotor 116.
[0038] A further different form of the patentable inven-
tion is shown in FIG. 7. This embodiment is equivalent
to the item in the above embodiment in which rotat-
ing/raising/lowering axis 14 is held indirectly on rotor 116
via raising/lowering block 160. Rotating/raising/lowering
axis 14, as well as being held on raising/lowering block
160 as to be rotatable and not capable of relative move-
ment in the axis direction, and being rotated with respect
to raising/lowering block 160 by nozzle rotating driving
motor 162, is raised/lowered in accordance with rais-
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ing/lowering block 160 being raised/lowered by first en-
gaging section 64 of raising/lowering driving member 62.
It should be noted that, although omitted from the figure,
raising/lowering block 160, as well as being biased up-
wards by a biasing means, is held at a position not quite
contacting with first engaging section 64 by a stopper.
Other points, starting with suction nozzle 22 being held
on rotating/raising/lowering axis 14 as to be not capable
of relative rotation and capable of being raised/lowered,
and being raised/lowered relative to rotating/raising/low-
ering axis 14 by second engaging section of second linear
motor 60 attached to raising/lowering driving member 62,
are the same as the above embodiment, thus detailed
figures and descriptions are omitted.
[0039] As a further different embodiment of the patent-
able invention, although omitted from the figures, it is
possible to have an item in which: as well as first section
16 and second section 20 of head main body 12 shown
in FIG. 1 being configured from members which are sep-
arate from each other; first section 16 holds rotating/rais-
ing/lowering axis 14 at multiple positions on a circumfer-
ence centered around an axis line such that each is ca-
pable of rotation and being raised/lowered, and is an item
which does not rotate; instead second section 20 is an
item which rotates about the above axis line at the inside
of first section 16. In this embodiment, first engaging sec-
tion 64 of raising/lowering/driving member 62 and second
engaging section 66 of second linear motor 60 as a sec-
ond raising/lowering driving device, selectively engage
from the inside with one set at a time of the multiple sets
of rotating/raising/lowering axis 14 and suction nozzle 22
and are raised/lowered. Other points are the same as
the previous embodiment shown in FIG. 6, thus detailed
descriptions are omitted.

Reference Signs List

[0040]

10: Mounting head (electronic circuit component
mounting head)

12: Head main body
14: Rotating/raising/lowering axis
16: First section (of head main body)
18: First linear motor
20: Second section (of head main body)
22: Suction nozzle
24: Raising/lowering axis main body
26; Nozzle holding section
30: Engaging hole
32: Nozzle holding member
34: Axis section
36: Pin
38: Elongated hole
40: Cutout
42: Pin receiving section
46: Compression coil spring
52: Lock sleeve

54: Compression coil spring
58: Negative pressure passage
60: Second linear motor
62: Raising/lowering driving member
64: First engaging section
66: Second engaging section
86: Component (electronic circuit component)
90: Control system
98: Bottom surface (of nozzle holding member)

(stopper)
100: Suction nozzle
102: Nozzle main body
104: Tip member
106: Ball plunger
110: Mounting head
112: Head main body
116: Rotor
120: X slider

Claims

1. An electronic circuit component mounting head (10,
110) comprising:

a head main body (12);
a rotating/raising/lowering axis (14) held on the
head main body (12, 112) as to be capable of
being rotated about an axis line and raised/low-
ered in a direction parallel to the axis line;
a raising/lowering axis rotating device (80, 82,
84) configured to rotate the rotating/raising/low-
ering axis (14) with respect to the head main
body (12, 112);
a first raising/lowering driving device (18, 140)
configured to raise/lower the rotating/rais-
ing/lowering axis (14) with respect to the head
main body (12, 112);
a component holding tool (22, 100) configured
to hold an electronic circuit component and
which is held as to be not capable of being ro-
tated but capable of being raising/lowered rela-
tively to the rotating/raising/lowering axis (14)
by the rotating/raising/lowering axis (14); and
a second raising/lowering driving device (60, 66)
which is provided outside the component hold-
ing tool (22, 100) and the rotating/raising/lower-
ing axis (14),
characterized in that
the second raising/lowering driving device (60,
66) is configured to be raised/lowered by the first
raising/lowering device (18, 140) together with
the rotating/raising/lowering axis (14),
the second raising/lowering driving device (60,
66) includes a holding tool engaging section (66)
which is configured to engage the component
holding tool (22, 100) in a state which allows
rotation of the component holding tool (22, 100)
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without acting via an elastic member, and
the second raising/lowering driving device (60,
66) is configured to raise/lower the component
holding tool (22, 100) relative to the rotating/rais-
ing/lowering axis (14) by the holding tool engag-
ing section (66) to mount an electronic circuit
component on a circuit substrate.

2. The electronic circuit component mounting head (10,
110) according to claim 1, wherein the first rais-
ing/lowering driving device (18, 140) is fixed to the
head main body (12, 112), and
the first raising/lowering driving device (18, 140) is
equipped with a raising/lowering axis engaging sec-
tion (64) which is configured to engage with the ro-
tating/raising/lowering axis (14) in a state which allow
rotation of that rotating/raising/lowering axis (14).

3. The electronic circuit component mounting head
(110) according to claim 1 or claim 2,
wherein the holding tool engaging section (66) is
configured to engage with the component holding
tool (22) in a state which allows withdrawal of that
component holding tool (22) in a direction intersect-
ing with the raising/lowering direction of the compo-
nent holding tool (22).

4. The electronic circuit component mounting head
(110) according to claim 1 or claim 2,
wherein the first raising/lowering driving device (140)
is equipped with a raising/lowering axis engaging
section (64) which is configured to engage with the
rotating/raising/lowering axis (14) as to be capable
of being withdrawn in a direction intersecting with
the raising/lowering direction of the raising/lower-
ing/rotating axis (14), wherein the second rais-
ing/lowering device (60, 66) is capable of being
raised/lowered together with the rotating/rais-
ing/lowering axis (14) through the outside of the head
main body (12, 112), the second raising/lowering de-
vice (60, 66) is held on a holding section as to be
movable relative to the head main body in a direction
intersecting with the raising/lowering direction, and
wherein the holding tool engaging section (66) is
configured to engage with the component holding
tool (22) as to be capable of being engaged and with-
drawn according to the engaging and withdrawing
of the raising/lowering axis engaging section (64)
with the rotating/raising/lowering axis (14).

5. The electronic circuit component mounting head
(110) according to claim 4,
wherein the head main body (112) is equipped with
a first section (116) which holds the rotating/rais-
ing/lowering axis (14) as to be capable of being ro-
tated and raised/lowered, and a second section
(120) which holds the first raising/lowering driving
device (140) and the second raising/lowering driving

device (60, 66),
wherein the component mounting head (110) further
comprises a relative movement device which is con-
figured to move the first section (116) and the second
section (120) relatively in a direction intersecting the
raising/lowering of the rotating/raising/lowering axis
(14), and
the relative movement device is configured such that
by operating the relative movement device, the hold-
ing tool engaging section (66) and the raising/lower-
ing axis engaging section (64), and the component
holding tool (22) and the rotating/raising/lowering ax-
is (14), are engaged and withdrawn.

6. The electronic circuit component mounting head
(110) according to any of the claims 1 to 5,
wherein the head main body (112) holds the rotat-
ing/raising/lowering axis (14) as to be capable of be-
ing raised/lowered and rotated at multiple positions
on a circumference centered around an axis line, and
wherein the electronic circuit component mounting
head (110) further comprises a component holding
tool all together rotating driving device which is
equipped with (a) multiple pinions (139) provided on
each of the multiple rotating/raising/lowering axes,
(b) a gear (134) provided commonly for the multiple
pinions (139), and (c) a rotating driving source (138)
which rotates the multiple pinions (139) together by
rotating that gear (134), the component holding tool
all together rotating driving device is configured to
rotate all together the multiple component holding
tools (22) held on the rotating/raising/lowering axes
such that relative rotation is not possible.

7. The electronic circuit component mounting head (10,
110) according to any of the claims 1 to 6, further
comprising:

a biasing means (46) which biases the compo-
nent holding tool (22) with respect to a rotat-
ing/raising/lowering axis (14) in either an up-
wards or downwards direction is provided be-
tween the rotating/raising/lowering axis (14) and
the component holding tool (22),
wherein the second raising/lowering driving de-
vice (60, 66) is configured to engage with the
component holding tool (22) against the biasing
force of the biasing means (46) by the holding
tool engaging section (66), and in that state, the
second raising/lowering driving device (60, 66)
mounts an electronic circuit component on a cir-
cuit substrate.

Patentansprüche

1. Montagekopf (10, 110) für eine elektronische Schal-
tungskomponente umfassend:
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einen Kopfhauptkörper (12);
eine auf dem Kopfhauptkörper (12, 112) gehal-
tene Dreh-/Anhebe-/Absenkachse (14), um ein
Drehen um eine Achslinie und ein Anheben/Ab-
senken in einer Richtung parallel zur Achslinie
zu ermöglichen;
eine zum Drehen der Dreh-/Anhebe-/Absenk-
achse (14) in Bezug auf den Kopfhauptkörper
(12, 112) ausgebildete Anhebe-/Absenkach-
sen-Drehvorrichtung (80, 82, 84);
eine zum Anheben/Absenken der Dreh-/Anhe-
be-/Absenkachse (14) in Bezug auf den Kopf-
hauptkörper (12, 112) ausgebildete erste Anhe-
be-/Absenk-Antriebsvorrichtung (18, 140);
ein zum Halten einer elektronischen Schal-
tungskomponente ausgebildetes und so gehal-
tenes, dass es in Bezug auf die Dreh-/Anhe-
be-/Absenkachse (14) durch die Dreh-/Anhe-
be-/Absenkachse (14) nicht gedreht, aber an-
gehoben/abgesenkt werden kann, Komponen-
ten-Haltewerkzeug (22, 100); und
eine zweite Anhebe-/Absenk-Antriebsvorrich-
tung (60, 66), die außerhalb des Komponenten-
Haltewerkzeugs (22, 100) und der Dreh-/Anhe-
be-/Absenkachse (14) angeordnet ist,
dadurch gekennzeichnet, dass
die zweite Anhebe-/Absenk-Antriebsvorrich-
tung (60, 66) ausgebildet ist, von der ersten An-
hebe-/Absenkvorrichtung (18, 140) zusammen
mit der Dreh-/Anhebe-/Absenkachse (14) ange-
hoben/abgesenkt zu werden,
die zweite Anhebe-/Absenk-Antriebsvorrich-
tung (60, 66) einen Haltewerkzeug-Eingriffsab-
schnitt (66) umfasst, der zum Eingreifen in das
Komponenten-Haltewerkzeug (22, 100) in ei-
nem Zustand, der das Drehen des Komponen-
ten-Haltewerkzeugs (22, 100) ohne Einwirken
über ein elastisches Element ermöglicht, aus-
gebildet ist, und
die zweite Anhebe-/Absenk-Antriebsvorrich-
tung (60, 66) zum Anheben/Absenken des Kom-
ponenten-Haltewerkzeugs (22, 100) in Bezug
auf die Dreh-/Anhebe-/Absenkachse (14) durch
den Haltewerkzeug-Eingriffsabschnitt (66) zum
Montieren einer elektronischen Schaltungs-
komponente auf einem Schaltungsträger aus-
gebildet ist.

2. Montagekopf (10, 110) für eine elektronische Schal-
tungskomponente nach Anspruch 1, wobei die erste
Anhebe-/Absenk-Antriebsvorrichtung (18, 140) am
Kopfhauptkörper (12, 112) befestigt ist, und
die erste Anhebe-/Absenk-Antriebsvorrichtung (18,
140) mit einem Anhebe-/Absenkachsen-Eingriffsab-
schnitt (64) ausgestattet ist, der zum Eingreifen in
die Dreh-/Anhebe-/Absenkachse (14) in einem Zu-
stand, der das Drehen dieser Dreh-/Anhebe-/Ab-
senkachse (14) ermöglicht, ausgebildet ist.

3. Montagekopf (110) für eine elektronische Schal-
tungskomponente nach Anspruch 1 oder 2,
wobei der Haltewerkzeug-Eingriffsabschnitt (66)
zum Eingreifen in das Komponenten-Haltewerkzeug
(22) in einem Zustand, der das Entfernen von diesem
Komponenten-Haltewerkzeug (22) in einer sich mit
der Anhebe-/Absenkrichtung des Komponenten-
Haltewerkzeugs (22) schneidenden Richtung er-
möglicht, ausgebildet ist.

4. Montagekopf (110) für eine elektronische Schal-
tungskomponente nach Anspruch 1 oder 2,
wobei die erste Anhebe-/Absenk-Antriebsvorrich-
tung (140) mit einem Anhebe-/Absenkachsen-Ein-
griffsabschnitt (64) ausgestattet ist, der zum Eingrei-
fen in die Dreh-/Anhebe-/Absenkachse (14) ausge-
bildet ist, so dass er in einer sich mit der Anhebe-/Ab-
senkrichtung der Anhebe-/Absenk-/Drehachse (14)
schneidenden Richtung entfernt werden kann, wo-
bei die zweite Anhebe-/Absenkvorrichtung (60, 66)
zusammen mit der Dreh-/Anhebe-/Absenkachse
(14) durch die Außenseite des Kopfhauptkörpers
(12, 112) angehoben/abgesenkt werden kann, die
zweite Anheben-/Absenkvorrichtung (60, 66) auf ei-
nem Halteabschnitt gehalten wird, so dass sie in Be-
zug auf den Kopfhauptkörper in einer sich mit der
Anhebe-/Absenkrichtung schneidenden Richtung
beweglich ist, und
wobei der Haltewerkzeug-Eingriffsabschnitt (66)
zum Eingreifen in das Komponenten-Haltewerkzeug
(22) ausgebildet ist, so dass er entsprechend dem
Eingreifen und Entfernen des Anhebe-/Absenkach-
sen-Eingriffsabschnitts (64) mit der Dreh-/Anhe-
be-/Absenkachse (14) zum Eingriff gebracht und
entfernt werden kann.

5. Montagekopf (110) für eine elektronische Schal-
tungskomponente nach Anspruch 4,
wobei der Kopfhauptkörper (112) mit einem ersten
Abschnitt (116), der die Dreh-/Anhebe-/Absenkach-
se (14) hält, so dass er gedreht und angehoben/ab-
gesenkt werden kann, und einem zweiten Abschnitt
(120), der die erste Anhebe-/Absenk-Antriebsvor-
richtung (140) und die zweite Anhebe-/Absenk-An-
triebsvorrichtung (60, 66) hält, ausgestattet ist,
wobei der Komponentenmontagekopf (110) ferner
eine Relativbewegungsvorrichtung umfasst, die
zum Bewegen des ersten Abschnitts (116) und des
zweiten Abschnitts (120) relativ in einer sich mit dem
Anheben/Absenken der Dreh-/Anhebe-/Absenk-
achse (14) schneidenden Richtung ausgebildet ist,
und
die Relativbewegungsvorrichtung so ausgebildet ist,
dass durch Betätigen der Relativbewegungsvorrich-
tung der Haltewerkzeug-Eingriffsabschnitt (66) und
der Anhebe-/Absenk-Eingriffsabschnitt (64) und das
Komponenten-Haltewerkzeug (22) und die
Dreh-/Anhebe-/Absenkachse (14) in Eingriff ge-
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bracht und entfernt werden.

6. Montagekopf (110) für eine elektronische Schal-
tungskomponente nach Anspruch 1 bis 5,
wobei der Kopfhauptkörper (112) die Dreh-/Anhe-
be-/Absenkachse (14) hält, um an mehreren Positi-
onen auf einem Umfang mittig um eine Achslinie an-
gehoben/abgesenkt und gedreht werden zu können,
und
wobei der Montagekopf (110) für eine elektronische
Schaltungskomponente ferner ein Komponenten-
Haltewerkzeug kombiniert mit einer sich drehenden
Antriebsvorrichtung umfasst, das mit (a) mehreren
an jeder der mehreren Dreh-/Anhebe-/Absenkach-
sen angeordneten Stiften (139), (b) einem gemein-
sam für die mehreren Stifte (139) angeordneten
Zahnrad (134) und (c) einer sich drehenden An-
triebsquelle (138), welche die mehreren Stifte (139)
zusammen durch Drehen von diesem Zahnrad (134)
dreht, ausgestattet ist, wobei das Komponenten-
Haltewerkzeug kombiniert mit einer sich drehenden
Antriebsvorrichtung zum Drehen insgesamt der auf
den Dreh-/Anhebe-/Absenkachsen gehaltenen
mehreren Komponenten-Haltewerkzeuge (22) aus-
gebildet ist, so dass eine relative Drehung nicht mög-
lich ist.

7. Montagekopf (10, 110) für eine elektronische Schal-
tungskomponente nach Anspruch 1 bis 6, ferner um-
fassend:

ein Vorspannmittel (46), welches das Kompo-
nenten-Haltewerkzeug (22) in Bezug auf eine
Dreh-/Anhebe-/Absenkachse (14) in einer Auf-
oder Abwärtsrichtung vorspannt, angeordnet
zwischen der Dreh-/Anhebe-/Absenkachse (14)
und dem Komponenten-Haltewerkzeug (22),
wobei die zweite Anhebe-/Absenk-Antriebsvor-
richtung (60, 66) zum Eingreifen in das Kompo-
nenten-Haltewerkzeug (22) gegen die Vor-
spannkraft des Vorspannmittels (46) durch den
Haltewerkzeug-Eingriffsabschnitt (66) ausge-
bildet ist und in diesem Zustand die zweite An-
hebe-/Absenk-Antriebsvorrichtung (60, 66) eine
elektronischen Schaltungskomponente auf ei-
nem Schaltungsträger montiert.

Revendications

1. Tête de montage de composant de circuit électroni-
que (10, 110) comprenant :

un corps principal de tête (12) ;
un axe de rotation/élévation/abaissement (14)
maintenu sur le corps principal de tête (12, 112)
pour être en capacité d’être tourné autour d’une
ligne axiale et élevé/abaissé dans une direction

parallèle à la ligne axiale ;
un dispositif de rotation d’axe d’élévation/abais-
sement (80, 82, 84) configuré pour faire tourner
l’axe de rotation/élévation/abaissement (14) par
rapport au corps principal de tête (12, 112) ;
un premier dispositif d’entraînement d’éléva-
tion/abaissement (18, 140) configuré pour faire
élever/abaisser l’axe de rotation/éléva-
tion/abaissement (14) par rapport au corps prin-
cipal de tête (12, 112) ;
un outil de maintien de composant (22, 100) con-
figuré pour maintenir un composant de circuit
électronique et qui est maintenu pour ne pas
être en capacité d’être tourné mais en capacité
d’être élevé/abaissé par rapport à l’axe de rota-
tion/élévation/abaissement (14) par l’axe de ro-
tation/élévation/abaissement (14) ; et
un deuxième dispositif d’entraînement d’éléva-
tion/abaissement (60, 66) qui est fourni hors de
l’outil de maintien de composant (22, 100) et de
l’axe de rotation/élévation/abaissement (14),
caractérisé en ce que
le deuxième dispositif d’entraînement d’éléva-
tion/abaissement (60, 66) est configuré pour
être élevé/abaissé par le premier dispositif d’élé-
vation/abaissement (18, 140) ensemble avec
l’axe de rotation/élévation/abaissement (14),
le deuxième dispositif d’entraînement d’éléva-
tion/abaissement (60, 66) inclut une section de
mise en contact d’outil de maintien (66) qui est
configurée pour entrer en contact avec l’outil de
maintien de composant (22, 100) dans un état
qui autorise une rotation de l’outil de maintien
de composant (22, 100) sans action via un élé-
ment élastique, et
le deuxième dispositif d’entraînement d’éléva-
tion/abaissement (60, 66) est configuré pour
élever/abaisser l’outil de maintien de composant
(22, 100) par rapport à l’axe de rotation/éléva-
tion/abaissement (14) par la section de mise en
contact d’outil de maintien (66) pour monter un
composant de circuit électronique sur un subs-
trat de circuit.

2. La tête de montage de composant de circuit électro-
nique (10, 110) selon la revendication 1, dans la-
quelle le premier dispositif d’entraînement d’éléva-
tion/abaissement (18, 140) est fixé au corps principal
de tête (12, 112), et
le premier dispositif d’entraînement d’éléva-
tion/abaissement (18, 140) est équipé d’une section
de mise en contact d’axe d’élévation/abaissement
(64) qui est configurée pour entrer en contact avec
l’axe de rotation/élévation/abaissement (14) dans un
état qui autorise une rotation de cet axe de rota-
tion/élévation/abaissement (14).

3. La tête de montage de composant de circuit électro-
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nique (110) selon la revendication 1 ou la revendi-
cation 2,
dans laquelle la section de mise en contact d’outil
de maintien (66) est configurée pour entrer en con-
tact avec l’outil de maintien de composant (22) dans
un état qui autorise un retrait de cet outil de maintien
de composant (22) dans une direction présentant
une intersection avec la direction d’élévation/abais-
sement de l’outil de maintien de composant (22).

4. La tête de montage de composant de circuit électro-
nique (110) selon la revendication 1 ou la revendi-
cation 2,
dans laquelle le premier dispositif d’entraînement
d’élévation/abaissement (140) est équipé d’une sec-
tion de mise en contact d’axe d’élévation/abaisse-
ment (64) pour être en capacité d’être retiré dans
une direction présentant une intersection avec la di-
rection d’élévation/abaissement de l’axe de rota-
tion/élévation/abaissement (14),
dans laquelle le deuxième dispositif d’éléva-
tion/abaissement (60, 66) est en capacité d’être éle-
vé/abaissé ensemble avec l’axe de rotation/éléva-
tion/abaissement (14) à travers l’extérieur du corps
principal de tête (12, 112), le deuxième dispositif
d’élévation/abaissement (60, 66) est maintenu sur
une section de maintien pour être mobile par rapport
au corps principal de tête dans une direction présen-
tant une intersection avec la direction d’éléva-
tion/abaissement, et
dans laquelle la section de mise en contact d’outil
de maintien (66) est configurée pour entrer en con-
tact avec l’outil de maintien de composant (22) pour
être en capacité d’être mis en contact et retiré selon
la mise en contact et le retrait de la section de mise
en contact d’axe d’élévation/abaissement (64)
avec/de l’axe de rotation/élévation/abaissement
(14).

5. La tête de montage de composant de circuit électro-
nique (110) selon la revendication 4,
dans laquelle le corps principal de tête (112) est équi-
pé d’une première section (116) qui maintient l’axe
de rotation/élévation/abaissement (14) pour être en
capacité d’être tourné et élevé/abaissé, et d’une
deuxième section (120) qui maintient le premier dis-
positif d’entraînement d’élévation/abaissement
(140) et le deuxième dispositif d’entraînement d’élé-
vation/abaissement (60, 66),
dans laquelle la tête de montage de composant (110)
comprend en outre un dispositif de mouvement re-
latif qui est configuré pour déplacer la première sec-
tion (116) et la deuxième section (120) par rapport
à une direction présentant une intersection avec
l’élévation/abaissement de l’axe de rotation/éléva-
tion/abaissement (14), et
le dispositif de mouvement relatif est configuré de
sorte qu’en faisant fonctionner le dispositif de mou-

vement relatif, la section de mise en contact d’outil
de maintien (66) et la section de mise en contact
d’axe d’élévation/abaissement (64), et l’outil de
maintien de composant (22) et l’axe de rotation/élé-
vation/abaissement (14), sont mis en contact et re-
tirés,

6. La tête de montage de composant de circuit électro-
nique (110) selon l’une quelconque des revendica-
tions 1 à 5,
dans laquelle le corps principal de tête (112) main-
tient l’axe de rotation/élévation/abaissement (14)
pour être en capacité d’être élevé/abaissé et tourné
en de multiples positions sur une circonférence cen-
trée autour d’une ligne axiale, et
dans lequel la tête de montage de composant de
circuit électronique (110) comprend en outre un dis-
positif d’entraînement en rotation d’ensemble d’outil
de maintien de composant qui est équipé (a) de plu-
sieurs pignons (139) installés sur chacun des multi-
ples axes de rotation/élévation/abaissement, (b)
d’un engrenage (134) installé communément pour
les plusieurs pignons (139) et (c) d’une source d’en-
traînement en rotation (138) qui fait tourner les plu-
sieurs pignons (139) ensemble en tournant cet en-
grenage (134),
le dispositif d’entraînement en rotation d’ensemble
d’outil de maintien de composant est configuré pour
faire tourner ensemble les multiples outils de main-
tien de composant (22) maintenus sur les axes de
rotation/élévation/abaissement de sorte qu’une ro-
tation relative ne soit pas possible.

7. La tête de montage de composant de circuit électro-
nique (10, 110) selon l’une quelconque des reven-
dications 1 à 6, comprenant en outre :

un moyen d’inclinaison (46) qui incline l’outil de
maintien de composant (22) par rapport à un
axe de rotation/élévation/abaissement (14)
dans une direction soit montante, soit descen-
dante est installé entre l’axe de rotation/éléva-
tion/abaissement (14) et l’outil de maintien de
composant (22),
dans lequel le deuxième dispositif d’entraîne-
ment d’élévation/abaissement (60, 66) est con-
figuré pour entrer en contact avec l’outil de main-
tien de composant (22) sous la force d’inclinai-
son du moyen d’inclinaison (66), et dans cet état,
le deuxième dispositif d’entraînement d’éléva-
tion/abaissement (60, 66) monte un composant
de circuit électronique sur un substrat de circuit.
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