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(54) Hand controller unit, and sewing machine with embroidery function having hand controller 
unit

(57) A hand controller unit (20) attached to an em-
broidery frame (11) and changing a stitch width or a sew-
ing speed while a sewing machine (1) is being operated

includes a controller position setting unit (50) which is
movable relative to the embroidery frame and is config-
ured to be fixed at a desired position.
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Description

TECHNICAL FIELD

[0001] This disclosure generally relates to a hand con-
troller unit, and a sewing machine with an embroidery
function having the hand controller unit.

BACKGROUND DISCUSSION

[0002] A known operation switch for a sewing machine
(a hand controller) is disclosed in JP2002-28390A (here-
inafter referred to as Patent reference 1). The known op-
eration switch for the sewing machine disposed in the
Patent reference 1 is provided with a base portion includ-
ing a switch portion (an operation switch) for operating
an operation of a sewing machine (a sewing machine
with an embroidery function) and is provided with a pair
of arm portions. Base end portions of the pair of arm
portions are connected to the base portion, and distal
end portions of the pair of arm portions face each other
while allowing a cut-out therebetween. Thus, the pair of
arm portions define, at an inner surface side thereof, a
finger insertion hole which is configured so that a finger
of a person is inserted, The switch portion includes a
transmission unit for transmitting radio waves to be re-
ceived by the machine.
[0003] A known sewing machine (a sewing machine
provided with an embroidery function) having an auto-
matic operation function of a finger-type controller is dis-
closed in JPH06-292788A (hereinafter referred to as Pat-
ent reference 2). According to the known sewing machine
disclosed in the Patent reference 2, a sewing machine
frame is provided with the finger-type controller (a hand
controller), a sewing machine motor, an identical-speed
detecting means, a starting operation means, a speed
memory means and an automatic operation command
means, a releasing means and a central processing unit
controlling the finger-type controller, the sewing machine
motor, the identical-speed detecting means, the starting
operation means, the speed memory means and the au-
tomatic operation command means, the releasing
means. The starting operation means and the releasing
means are operated via an operation of the finger-type
controller,
[0004] According to the sewing machine disposed in
the Patent reference 1 an operator of the sewing machine
manipulates an embroidery frame in a state where the
hand controller is fixedly fitted around the finger, and thus
it may be difficult for the operator to manipulate the em-
broidery frame as the operator moves the finger on which
the hand controller is fitted or a thumb used for operating
the hand controller. Accordingly, it may be difficult for the
operator to slightly and finely move an object on which
embroidery is performed, and at the same time to operate
the hand controller.
[0005] According to the sewing machine disclosed in
the Patent reference 2, an operator operates the hand

controller with one hand, and thus it may be difficult for
the operator to hold an object on which embroidery is
performed with both hands. Accordingly, it may be diffi-
cult for the operator to slightly and finely move the object
on which embroidery is performed.
[0006] A need thus exists for a hand controller unit al-
lowing an object on which embroidery is performed to be
held with both hands of an operator and to be moved
slightly and finely while the hand controller is operated
manually at hand during operation of a sewing machine,
and for a sewing machine with an embroidery function
having the hand controller unit, which allows the object
on which embroidery is performed to be held with both
hands and to be moved slightly and finely while the hand
controller is operated.

SUMMARY

[0007] According to an aspect of this disclosure, a hand
controller unit attached to an embroidery frame and
changing a stitch width or a sewing speed while a sewing
machine is being operated includes a controller position
setting unit which is movable relative to the embroidery
frame and is configured to be fixed at a desired position.
[0008] According to another aspect of this disclosure,
a sewing machine with an embroidery function includes
an embroidery frame unit including an embroidery frame
manipulated on a table on which an embroidery work is
performed and a hand controller unit manually operable
by an operator of the sewing machine at hand, wherein
the hand controller unit includes a controller position set-
ting unit which is movable on the embroidery frame and
is configured to be fixed at a desired position.
[0009] According to the above described structure, the
operator may hold the hand controller unit together with
the embroidery frame with a palm and/or fingers of the
operator, which makes operation of the hand controller
unit easier.
[0010] Further, the operator may hold the embroidery
frame with both hands while performing embroidery work,
which makes it easy for the operator to move the embroi-
dery frame slightly and finely.
[0011] Further, due to the controller position setting
unit, the hand controller unit is movable on the embroi-
dery frame and is configured to be fixed at a desired
position. Accordingly, when the operator changes a por-
tion and/or an orientation of the embroidery in the em-
broidery frame, the operator may slide and move the
hand controller unit to a desired position that facilitates
the operation of the hand controller unit, and may fix the
hand controller unit again at the desired position.
[0012] According to a further aspect of this disclosure,
the hand controller unit includes a ball bearing being in
contact with an upper surface of the embroidery frame.
[0013] According to the above described structure, the
hand controller unit includes the ball bearings, and thus
the hand controller unit moves smoothly on the embroi-
dery frame.
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[0014] According to a further aspect of this disclosure,
the controller position setting unit includes a cam config-
ured to fix the hand controller unit on the embroidery
frame and an operation lever for causing the cam to en-
gage with and disengage from the embroidery frame.
[0015] According to the above described structure, the
controller position setting unit includes the operation le-
ver and the cam. Accordingly, operability for attaching
and removing the hand controller unit to and from the
embroidery frame is more improved.
[0016] According to a further aspect of this disclosure,
the hand controller unit includes a hand controller pro-
vided with an operation switch that is manually operable
by the operator at hand and includes an attachment mem-
ber provided with the controller position setting unit.
[0017] According to a further aspect of this disclosure,
the hand controller unit includes a switch position selec-
tion unit for changing an attachment posture of the hand
controller to the attachment member.
[0018] According to the above described structure, the
hand controller unit includes the switch position selection
unit for changing the attachment posture of the hand con-
troller to the attachment member. Accordingly, an attach-
ment posture of the operation switch on the attachment
member may be adjusted depending on a length of the
finger and/or a range of movement of the finger of the
operator so that a position, a height and/or an angle of
the operation switch facilitates the operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:
[0020] Fig. 1 is a perspective view explaining a state
where an embroidery frame and a hand controller unit of
an embodiment disclosed here are attached to a sewing
machine with an embroidery function;
[0021] Fig. 2 is a perspective view explaining an em-
broidery frame unit of the embodiment, which is illustrat-
ed in Fig. 1;
[0022] Fig. 3A is an explanatory exploded view illus-
trating an entire attachment member of a hand controller
unit of the embodiment;
[0023] Fig. 3B is a cross sectional-view explaining an
accommodation portion of the embodiment;
[0024] Fig. 4A is a view explaining a selection lever of
the embodiment, which is illustrated in Fig. 3A, in a slid-
able position; and
[0025] Fig. 4B is a view explaining the selection lever
in a fixed position.

DETAILED DESCRIPTION

[0026] An embodiment of this disclosure will be ex-
plained hereunder with reference to Figs. 1 to 4B.
[0027] As illustrated in Fig. 1, a sewing machine 1 with

an embroidery function (hereinafter also referred to as
the sewing machine 1) is provided with an extension table
3 (i.e., a table) positioned at a lower left portion of the
sewing machine 1 when viewed in Fig. 1 and is provided
with an embroidery frame unit 10 arranged on the exten-
sion table 3. The embroidery frame unit 10 is arranged
to be movable on the extension table 3 by an operator
of the sewing machine 1 while embroidery work is per-
formed, and to be removable from the extension table 3
after completion of the embroidery work. A harness 5,
which is disposed between a hand controller unit 20 and
the sewing machine 1 and which transmits operation sig-
nals from the hand controller unit 20 to the sewing ma-
chine 1, is connected to the hand controller unit 20 via a
connector 7 and to the sewing machine 1 via another
connector 7. In Fig. 1, a hand controller 21 is arranged
in a lateral orientation so that a direction in which an op-
eration switch 23 is operated corresponds to a horizontal
direction, however, the hand controller 21 may be ar-
ranged in a vertical orientation so that the direction in
which the operation switch 23 is operated corresponds
to a vertical direction. Further, in Fig. 1, the harness 5 is
routed to be arranged in front of the sewing machine 1
and is connected to the sewing machine 1, that is, the
harness 5 is arranged between the sewing machine 1
and the operator, and is connected to the sewing machine
1. However, the harness 5 may be routed to be arranged
behind the sewing machine 1 in a manner that the har-
ness 5 is held by an under surface of the extension table
3 and may be connected to the sewing machine 1. Fur-
ther, in Fig. 1, the harness 5 is connected via the corre-
sponding connector 7 to the hand controller 21 and to
the sewing machine 1, however, the harness 5 may be
directly connected to the hand controller 21 and to the
sewing machine 1 without using the connectors 7. Fur-
ther, the extension table 3 is employed in Fig. 1, however,
a normal table may be employed instead of the extension
table 3. In the embodiment, the terms "upper", "under",
"front" and "rear", and derivatives thereof are used based
on the sewing machine 1, unless otherwise specified.
[0028] As illustrated in Fig. 2, an embroidery frame unit
10 includes the hand controller unit 20 which is slidably
(movably) provided at a rail 13 provided on an embroidery
frame 11. The hand controller unit 20 is made of resin
having a high slidability, including, for example, polya-
cetal, and the embroidery frame 11 is made of resin hav-
ing a high slidability, including, for example, polyphe-
nylene ether, The embroidery frame 11 includes an inner
frame 12 and an outer frame 15. The rail 13 is provided
on an upper portion of the inner frame 12. The outer frame
15 and the inner frame 12 are configured to clamp ther-
ebetween a fabric 19. The outer frame 15 includes a
screw hole 17 provided at an outer periphery of the outer
frame 15 at two positions at both circumferential sides
relative to a joint portion 16 of the outer frame 15. A fixing
finger screw 18 for opening/closing the joint portion 16
of the outer frame 15, is configured to be screwed into
each screw hole 17. The hand controller unit 20 includes
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an attachment member 30 made of resin having a high
slidability, including, for example, polyacetal. The attach-
ment member 30 is slidable on the rail 13 and is config-
ured to be fixed at a desired position on the rail 13. The
hand controller unit 20 further includes the hand control-
ler 21 for operating the sewing machine 1 to start/stop
sewing, and for adjusting a stitch width, that is, an amount
of a lateral movement of a needle, of the sewing machine
1.
[0029] The attachment member 30 includes an under
surface 31 for sliding on the rail 13 that has an approxi-
mate width of 23 millimeter, and a rail-holding hook 32,
for example, plural rail-holding hooks 32, holding an un-
der surface of the rail 13 in a manner that a minor clear-
ance which is sufficient to restricts each rail-holding hook
32 from coming off the rail 13 is provided between the
rail-holding hook 32 and the under surface of the rail 13.
Each rail-holding hook 32 slides on the under surface of
the rail 13 while being in contact with the under surface
of the rail 13. Each rail-holding hook 32 has an approxi-
mate width of 5 millimeters in a radial direction of the
embroidery frame 11, an approximate length of 5 millim-
eters in a circumferential direction of the embroidery
frame 11 and an approximate pitch of 19 millimeters be-
tween the adjacent rail-holding hooks 32 facing each oth-
er in the radial direction of the embroidery frame 11. The
attachment member 30 further includes a hand control-
ler-fixing tab 33, for example, plural hand controller-fixing
tabs 33, provided on a side surface of the attachment
member 30. Each hand control ler-fixing tab 33 is con-
figured to be inserted into and fixed at an attachment hole
22 provided at the hand controller 21, and to come off
the attachment hole 22. The hand controller 21 includes
the operation switch 23 and the attachment hole 22, for
example, plural attachment holes 22, into which the hand
controller-fixing tab 33 is configured to be inserted and
fixed thereat. The hand controller-fixing tabs 33 and the
attachment holes 22 constitute a switch position selection
unit where combinations of the hand cantrollar-fixing tabs
33 and the attachment holes 22 into which the hand con-
troller-fxing tabs 33 are inserted are selectively change-
able, and thus an attachment posture of the hand con-
troller 21 to the attachment member 30 is changeable.
The operation switch 23 is provided with a variable re-
sistance 24, including, for example, a potentiometer
which transmits an amount of operation to the sewing
machine 1. In this embodiment, the hand controller 21 is
configured to adjust the stitch width, however, the hand
controller 21 may be configured to adjust a sewing speed
of the sewing machine 1. Further, a rack 14, which is for
positioning the hand controller 21, may be provided at a
center portion of the rail 13 in the radial direction of the
embroidery frame 11. Further, the attachment member
30 may include a fastening mechanism other than the
hand controller-fixing tab 33, including, for example, a
screw or a pin, Further, the attachment member 30 and
the hand controller 21 may be integrally formed with each
other.

[0030] As illustrated in Figs. 3A and 3B, the attachment
member 30 accommodates a ball bearing 39, for exam-
ple, four ball bearings 39, each made of metal. More spe-
cifically, each ball bearing 39 is accommodated in an
accommodation portion 35 formed at a base 34 which
holds the rail 13 in an up/down direction, that is, the base
34 holds the rail 13 at upper and lower portions of the rail
13, in a manner that the ball bearing 39 rolls inside the
corresponding accommodation portion 35. The base 34
is made of resin having a high slidability, including, for
example, polyacetal. The four ball bearings 39 are cov-
ered with a cover 40 in a manner that the four ball bear-
ings 39 are sandwiched between the base 34 and the
cover 40, and the base 34 and the cover 40 are fastened
to each other by means of a screw 43, for example, two
screws 43. Further, a rotation axis hole 52 of a selection
lever 51 (i.e., operation lever) is fitted in a recessed por-
tion 41 of the cover 40, and the selection lever 51 is ro-
tatably mounted on the cover 40 by means of a lever pin
53.
[0031] An under surface of each accommodation por-
tion 35 includes an opening portion 36, for example, four
opening portions 36. Each opening portions 36 is formed
in a manner that the corresponding ball bearing 39 rolls
while part of each ball bearing 39 is in contact with the
rail 13 (that is, an upper surface of the embroidery frame
11) and in a manner that the ball bearing 39 does not
come off the attachment member 30 in a state where the
hand controller unit 20 is attached to the rail 13. The
opening portions 36 are provided with a pitch, in the radial
direction of the embroidery frame 11, which restricts the
ball bearings 39 from being in contact with the rack 14
provided at the center portion of the rail 13 and with a
pitch, in the circumferential direction of the embroidery
frame 11, which allows each ball bearing 39 to move on
the rail 13 smoothly without rattling. Further, a bearing-
retaining boss 42, for example, four bearing-retaining
bosses 42, are provided at an under surface of the cover
40 so that each ball bearing 39 is in contact with the rail
13 and with the under surface of the cover 40 (that is, an
upper surface of the accommodation portion 35) when
the ball bearing 39 rolls while the part of the ball bearing
39 is in contact with the rail 13. On the other hand, a
slide-side locking tab 37 and a fix-side locking tab 38
both of which include flexibility are provided at an upper
surface of the base 34. The selection lever 51 is enga-
gable at the slide-side locking tab 37 when the selection
lever 51 is at a slidable position after rotation, and the
selection lever 51 is disengageable from the slide-side
locking tab 37 before rotating toward the fixed position.
The selection lever 51 is engagable at the fix-side locking
tab 38 when being at a fixed position after rotation, and
the selection lever 51 is disengageable from the fix-side
locking tab 38 before rotating toward the slidable position.
Each ball bearing 39 may be made of resin having a high
slidability, including, for example, polyamide.
[0032] As illustrated in Figs. 4A and 4B, the selection
lever 51 includes a handle 54 and a cam 55. The handle
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54 is for the operator to rotate the selection lever 51 so
that the hand controller unit 20 is slidable on the rail 13
or is fixed at the rail 13. When the operator fixes the hand
controller unit 20 at the rail 13, the cam 55 causes the
hand controller unit 20 to be floated off the rail 13. That
is, an under surface of the base 34 is floated off an upper
surface of the rail 13. The cam 55 is formed with a pro-
truding portion that performs spring properties by being
flexed by approximately 1 millimeter in a height direction
of the cam 55 when viewed in Figs. 4A and 4B in a case
where the hand controller unit 20 floats off the rail 13.
The selection lever 51 is made of resin including, for ex-
ample, polyacetal that is hard to crack even under re-
peated stress that is generated when the cam 55 per-
forms the spring properties. The handle 54 and the cam
55 are integrally formed with each other. The selection
lever 51 and the cam 55 constitute the controller position
setting unit 50.
[0033] An operation of the sewing machine 1 with the
embroidery function, according to the embodiment will
be explained hereunder.
[0034] In the state illustrated in Fig. 1, the operator is
positioned in front of the sewing machine 1. In order to
perform the embroidery work, in the state illustrated in
Fig. 1, the selection lever 51 is rotated to the slidable
position and is engaged or locked at the slide-side locking
tab 37 as illustrated in Fig. 4A. In this state, at a neck
portion 13a provided at a predetermined position of the
rail 13 of the inner frame 12 and having an approximate
width of 17 millimeters in the circumferential direction of
the embroidery frame 11, the rail 13 is brought to engage
at the rail-holding hooks 32 so that the hand controller
unit 20 is arranged at the rail 13. In Fig. 2, the neck portion
13a is provided at one position, however, the number of
the neck portion 13a is not limited thereto. After the hand
controller unit 20 is slid on the rail 13 to a desired position,
the selection lever 51 is rotated to the fixed position and
is engaged or locked at the fix-side locking tab 38 as
illustrated in Fig. 4B, and thus the hand controller unit 20
is fixed at the rail 13. At this time, the hand controller unit
20 is lifted up by means of the cam 55 formed at the
selection lever 51, and thus the rail 13 is sandwiched
between each rail-holding hook 32 formed at a lower por-
tion of the hand controller unit 20 and the cam 55. Ac-
cordingly, the hand controller unit 20 is fixed at the rail
13 by a sliding resistance generated while the rail 13 is
sandwiched between the rail-holding hooks 32 and the
cam 55 in the up/down direction. Next, the hand controller
21 is arranged in the vertical orientation as illustrated in
Fig. 2.
[0035] Next, the fabric 19 on which the embroidery
work is to be performed is clamped between the inner
frame 12 of the embroidery frame 11 and the outer frame
15 of the embroidery frame 11. After that, the fixing finger
screw 18 is screwed into the screw holes 17 provided at
two positions at the outer frame 15 and the joint portion
16 of the outer frame 15 is tightened so that the outer
frame 15 is tightened around the inner frame 12 while

the fabric 19 on which the embroidery work is to be per-
formed is stretched. The embroidery frame unit 10, which
is set and assembled in the above-described manner, is
placed on the extension table 3 in a manner that the hand
controller unit 20 is positioned at a side that corresponds
to the operator’s left hand. The operator holds the em-
broidery frame 11 with the operator’s both hands while
holding the hand controller unit 20, together with the em-
broidery frame 11, with the left hand. In addition, the op-
erator places the thumb of the left hand on the operation
switch 23 and manipulates an amount of pressing the
operation switch 23 so as to adjust the stitch width of the
sewing machine 1, and at the same time the operator
finely adjusts a stitching position, that is, a portion of the
fabric at which the embroidery is provided, with both
hands. In order to change the posture, a position and/or
an angle of the hand controller 21 to the attachment mem-
ber 30, the combinations of the hand controller-fixing tabs
33 and the attachment holes 22 into which the hand con-
troller-fixing tabs 33 are inserted are changed according
to the necessity including, for example, a length of the
thumb and/or a range of movement of the thumb of the
operator. Further, in a case where the operator grips the
embroidery frame 11 firmly by using the thumb while op-
erating the operation switch 23 with a finger other than
the thumb, the hand controller 21 may be attached to the
attachment member 30 in the lateral orientation instead
of the vertical orientation.
[0036] In the embodiment, the operation switch 23 is
operated with the left hand of the operator, however, the
hand controller 21 may be attached to the attachment
member 30 so that the operation switch 23 is operated
with the right hand. Further, in the embodiment, the hand
controller unit 20 is configured to be fixed at the rail 13
by using the sliding resistance, however, the configura-
tion is not limited thereto. An end portion of the cam 55
may be configured to fit in the rack 14 provided at the
center portion of the rail 13, so that the operator obtains
a click feeding during movement of the hand controller
unit 20 and so that the hand controller unit 20 returns to
an original position more precisely in a case where the
operator moves the hand controller unit 20 back to the
original position.
[0037] In order to change the portion of the fabric at
which the embroidery is provided and/or an orientation
of the fabric, in a state illustrated in Fig. 2, the selection
lever 51 is rotated to the slidable position and is engaged
or locked at the slide-side locking tab 37 as illustrated in
Fig, 4A In this state, the hand controller unit 20 which is
slidable on the rail 13 is moved to a desired position. After
the hand controller unit 20 is slid on the rail 13 to the
desired position, the selection lever 51 is rotated to the
fixed position and is engaged or locked at the fix-side
locking tab 38 as illustrated in Fig. 4B. Thus, the hand
controller unit 20 is fixed at the rail 13 and the operator
may restart the embroidery work.
[0038] Effects and advantages obtained according to
the embodiment will be explained hereunder.
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[0039] According to the sewing machine 1 with the em-
broidery function of the aforementioned embodiment, the
embroidery frame unit 10 includes the hand controller
unit 20 configured to adjust the stitch width. Accordingly,
the operator may hold the hand controller unit 20 together
with the embroidery frame 11 with the palm and/or fingers
of the operator, which makes the operation of the hand
controller unit 20 easier. At the same time, the operator
may hold the embroidery frame 11 with both hands while
performing the embroidery work, which makes it easy for
the operator to move the embroidery frame 11 slightly
and finely. Further, due to the controller position setting
unit 50 provided at the attachment member 30, the hand
controller unit 20 is movable on the embroidery frame 11
and is configured to be fixed at a desired position. Ac-
cordingly, when the operator changes the portion of the
fabric at which the embroidery is provided and/or the ori-
entation of the fabric in the embroidery frame unit 10, the
operator may slide and move the hand controller unit 20
to a desired position that facilitates the operation of the
hand controller unit 20, and may fix the hand controller
unit 20 again at the desired position.
[0040] According to the sewing machine 1 with the em-
broidery function of the aforementioned embodiment, the
hand controller unit 20 includes the ball bearings 39. Ac-
cordingly, the hand controller unit 20 moves smoothly on
the embroidery frame unit 10.
[0041] According to the sewing machine 1 with the em-
broidery function of the aforementioned embodiment, the
controller position setting unit 50 includes the selection
lever 51 and the cam 55. Accordingly, operability for en-
gaging and disengaging the hand controller unit 20 at
and from the rail 13 is more improved. For example, the
cam 55 comes to be engaged at and disengaged from
the rail 13 by rotating the selection lever 51.
[0042] The sewing machine 1 with the embroidery
function of the aforementioned embodiment includes the
attachment hole 22 (i.e., the switch position selection
unit) and the hand controller-fixing tab 33 (i.e., the switch
position selection unit) both of which are for changing the
attachment posture of the hand controller 21 to the at-
tachment member 30. Accordingly, the attachment pos-
ture of the operation switch 23 on the attachment member
30 may be adjusted depending on the length of the finger
and/or the range of the movement of the finger of the
operator so that the position, a height and/or the angle
of the operation switch 23 facilitate the operation.

Claims

1. A hand controller unit (20) attached to an embroidery
frame (11) and changing a stitch width or a sewing
speed while a sewing machine (1) is being operated,
comprising;
a controller position setting unit (50) which is mova-
ble relative to the embroidery frame (11) and is con-
figured to be fixed at a desired position.

2. A sewing machine (1) with an embroidery function,
comprising:

an embroidery frame unit (10) including an em-
broidery frame (11) manipulated on a table (3)
on which an embroidery work is performed and
a hand controller unit (20) manually operable by
an operator of the sewing machine (1) at hand,
wherein
the hand controller unit (20) includes a controller
position setting unit (50) which is movable on
the embroidery frame (11) and is configured to
be fixed at a desired position.

3. The sewing machine (1) with the embroidery function
according to claim 2, wherein the hand controller unit
(20) includes a ball bearing (39) being in contact with
an upper surface of the embroidery frame (11).

4. The sewing machine (1) with the embroidery function
according to either claim 2 or 3, wherein the controller
position setting unit (50) includes a cam (55) config-
ured to fix the hand controller unit (20) on the em-
broidery frame (11) and an operation lever (51) for
causing the cam (55) to engage with and disengage
from the embroidery frame (11),

5. The sewing machine (1) with the embroidery function
according to any one of claims 2 through 4, wherein
the hand controller unit (20) includes a hand control-
ler (21) provided with an operation switch (23) that
is manually operable by the operator at hand and
includes an attachment member (30) provided with
the controller position setting unit (50),

6. The sewing machine (1) with the embroidery function
according to any one of claims 2 through 5, wherein
the hand controller unit (20) includes a switch posi-
tion selection unit (22, 33) for changing an attach-
ment posture of the hand controller (21) to the at-
tachment member (30).
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