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(57) Abrege/Abstract:
Provided Is a rope hoist that has a neat exterior and can be made in a small size. The rope hoist (1) has a rope drum (10) on which
a wire rope can be wound, a drum motor (11) for rotating the rope drum (10), a reduction gear mechanism (12) for reducing the
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(57) Abrege(suite)/Abstract(continued):

rotation of the drum motor (11) and transmitting the rotation to the rope drum (10), and a control unit (4) for controlling driving of
the drum motor (11). The reduction gear mechanism (12) is disposed on the inside of a wall section (125) that Is provided

extending from a motor cover (20) of a body main unit (13) which Is an end frame member supporting the rope drum (10); a
wire (143) that extends from the drum motor (11) iIs connected via a relay (22) to a cable (147) that extends from the contro

ead
| unit

(4); and the relay (22) Is disposed on the outside of the wall section (125) enclosing the reduction gear mechanism (12) and Is

accommodated inside a recess (21) provided on the motor cover (20).
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{ Abstract}

Provided is a rope hoist that has a neat exterior and can be made in a small size.
The rope hoist (1) has a rope drum (10) on which a wire rope can be wound, a drum
motor (11) for rotating the rope drum (10), a reduction gear mechanism (12) for
reducing the rotation of the drum motor (11) and transmitting the rotation to the rope
drum (10), and a control unit (4) for controlling driving of the drum motor (11). The
reduction gear mechanism (12) is disposed on the inside of a wall section (125) that is
provided extending from a motor cover (20) of a body main unit (13) which is an end
frame member supporting the rope drum (10); a lead wire (143) that extends from the
drum motor (11) is connected via a relay (22) to a cable (147) that extends from the
control unit (4); and the relay (22) is disposed on the outside of the wall section (125)
enclosing the reduction gear mechanism (12) and is accommodated inside a recess (21)

provided on the motor cover (20).
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{Description}
{Title of Invention}
ROPE HOIST
{Technical Field}
{0001}

The present invention relates to a rope hoist which is used when performing
operation of hoisting of cargo, when moving a cargo in a horizontal direction or a
vertical direction, and the like.

{Background Art}
{0002}

In order to move a cargo in a longitudinal direction and to move the suspended
cargo along a rail installed on a ceiling side, a rope hoist is generally used. As
described in PTL 1, a rope hoist includes a rope drum for winding-up a wire rope, a
drum motor rotating the rope drum, and a control unit. Further, drive signal
transmission cables are used to connect between the drum motor and the control unit.
As a connecting structure of the cables, there is one in which a relay terminal box is
provided on the outside of a rope drum mechanism, for example. In this case, a cable
from the drum motor and a cable from the control unit are connected in the relay
terminal box.

{Citation List}
{ Patent Literature}
{0003}

(PTL 1}  JP2011-157171 A

{Summary of Invention}
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{Technical Problem}
{0004}

The above-described structure of providing the relay terminal box on the outside
of the rope drum mechanism has problems such that a size is increased since the relay
terminal box i1s provided by being projected toward the outside from a main body, and
further, a neat appearance cannot be obtained.

{0005}
The present invention is made based on such problems, and an object thereof is to

provide a rope hoist capable of reducing a size thereof, and having a neat appearance.

{Solution to Problem}

{0006}

In order to solve the above-described problems, a rope hoist includes: a rope drum
around which a wire rope can be wound; a drum motor for rotating the rope drum; a
reduction gear mechanism reducing the rotation of the drum motor and transmitting the
rotation to the rope drum; and a control unit controlling driving of the drum motor, in
which the rope drum and the drum motor are attached in a parallel manner to one surface
of an end frame member, the reduction gear mechanism is arranged on the other surface
of the end frame member, the end frame member has a motor cover covering an end
surface on the reduction gear mechanism side of the drum motor, the motor cover is
provided with a recess which i1s dug so as to project from a surface of the motor cover
toward the inside of the drum motor, at a position isolated from the reduction gear

mechanism, and a connecting member connecting a lead wire extended from a stator

winding of the drum motor and a cable extended from the control unit 1s housed in the

IrcCcCSS.
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{0007}

Further, in addition to the above-described invention, it is preferable that the end
frame member includes a first hole portion through which the lead wire extended from
the stator winding of the drum motor is inserted into the recess, and a second hole
portion through which the cable extended from the control unit is inserted into the
recess.

{0008}

Further, in addition to the above-described invention, it is preferable that the
connecting member is a relay including a terminal block and a terminal block bracket,
the terminal block is a part for connecting the lead wire extended from the stator
winding of the drum motor and the cable extended from the control unit, and the
terminal block bracket is a part for fixing the terminal block to the end frame member in
the recess.

{0009}

Further, in addition to the above-described invention, it is preferable that the

connecting member includes a first crimp terminal attached to an end of the lead wire,

and a second crimp terminal attached to an end of the cable, and the connecting member

further includes a fastening member fastening the first crimp terminal and the second
crimp terminal in a state where the first crimp terminal and the second crimp terminal

are overlapped and both of the terminals can be electrically conducted with each other.

{0010}

Further, in addition to the above-described invention, i1t 1s preferable that the

connecting member is a sleeve into which an end of the lead wire and an end of the cable

are inserted, and electrically connecting the lead wire and the cable.

(0011}
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Further, in addition to the above-described invention, it is preferable that the
recess 1s sealed by a cover member via packing in a state of housing the connecting

member.
{0012}

Further, 1in addition to the above-described invention, it is preferable that the
cable extended from the control unit is attached to a cable stay bridged between the end

frame member and a counterweight to which the control unit is attached.

{Briet Description of Drawings}

(0013}

{Fig. 1} Fig. 1 is a perspective view illustrating the entire configuration of a rope hoist
according to a first embodiment of the present invention;

{F1g. 2} Fig. 2 1s a front view illustrating the entire configuration of the rope hoist when
seen from an X1 direction in Fig. 1;

{Fig. 3} Fig. 3 is a plan view illustyating the entire configuration of the rope hoist when
seen from a Z1 direction in Fig. 1; "

{F1g. 4} Fig. 4 1s a sectional view taken along a cutting-plane line A-A in Fig. 5, and
illustrating a rope drum mechanism and a reduction gear mechanism which are
components of the rope hoist i1llustrated in Fig. 1;

tFig. 5} Fig. 5 i1s a perspective view illustrating a configuration of a periphery of the
reduction gear mechanism and a relay which are components of the rope hoist illustrated
in Fig. 1;

{F1g. 6} Fig. 6 1s a perspective view illustrating a front side of a main body part which is
a component of the rope hoist illustrated in Fig. 1;

{Fig. 7} Fig. 7 1s a perspective view illustrating a rear side of the main body part which
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1s the component of the rope hoist illustrated in Fig. 1;

{Fig. 8} Fig. 8 is a perspective view when seeing, from above in the X1 direction, a
connecting structure of lead wires connected by the relay which is the component of the
rope hoist illustrated in Fig. 5;

{Fi1g. 9} Fig. 9 is a front view illustrating a structure of attaching a terminal block and a
terminal block bracket which are components of a relay 22 illustrated in Fig. 8 to the
main body part;

{Fi1g. 10} Fig. 10 is a sectional view taken along a cutting-plane line B-B in Fig. 5, and
ttlustrating a connecting structure of lead wires;

{Fig. 11} Fig. 11 is a view according to a second embodiment of the present invention,
and 1llustrating a configuration of a crimp terminal used as a connecting member as an
alternative to the relay;

tFi1g. 12} Fig. 12 is a side view illustrating a state where a lead wire and a cable are
connected by using the crimp terminals illustrated in Fig. 11;

{Fig. 13} Fig. 13 is a view according to a third embodiment of the present invention,
and 1llustrating a configuration of a crimp sleeve used as a connecting member as an

alternative to the relay; and

{Fig. 14} Fig. 14 is a side view illustrating a state where the lead wire and the cable are

connected by using the crimp sleeve illustrated in Fig. 13.

{Description of Embodiments}
{0014}

Hereinafter, a rope hoist 1 according to a first embodiment of the present
invention will be described while referring to the drawings. Note that the description

will be made hereinbelow by using XYZ orthogonal coordinate system according to
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need. In the XYZ orthogonal coordinate system, an X direction indicates a direction in
which a rail which guides movement of the rope hoist 1 extends, in which an X1 side
indicates a front side in the illustration of Fig. 1, and an X2 side indicates an opposite
side of the X1 side. A Y direction indicates a direction orthogonal to the X direction,
in which a Y1 side indicates a right side when seen from the X1 direction, and a Y2 side
Indicates a direction on the opposite side of the Y1 side. A Z direction indicates a
vertical direction and a direction orthogonal to both of the X direction and the Y
direction, in which a Z1 side indicates an upper side in the vertical direction, and a Z2
side indicates a lower side being an opposite side of the Z1 side.

{0015}

(Configuration of rope hoist 1)

Fig. 1 1s a perspective view illustrating the entire configuration of the rope hoist 1
according to the first embodiment of the present invention. Fig. 2 is a front view
1llustrating the entire configuration of the rope hoist 1 when seen from the X1 direction
in Fig. 1, and Fig. 3 is a plan view illustrating the entire configuration of the rope hoist 1
when seen from the Z1 direction in Fig. 1. As illustrated in Fig. 1 to Fig. 3, the rope
hoist 1 is formed of a rope drum mechanism 2 arranged on the Y2 side, a trolley
mechanism 3 arranged on the opposite side of the rope drum mechanism 2 while
sandwiching a rail R (refer to Fig. 2), a control unit 4 arranged further on the Y1 side
relative to the trolley mechanism 3, and a hook part 5 arranged on the lower side (in the

Z2 direction) relative to the positions of the aforementioned components. From the

control unit 4, a not-illustrated remote control switch for operation is dangled.

(0016}

The rope drum mechanism 2 includes a rope drum 10, a drum motor 11 rotating

the rope drum 10 (refer to Fig. 3 and Fig. 4), and a reduction gear mechanism 12
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interposed between the rope drum 10 and the drum motor 11 (refer to Fig. 4 and Fig. 7),
as 1ts main components. The rope drum 10 is a drum-shaped member around which a
wire rope W is wound, and on an outer peripheral side thereof, rope grooves 80 to which
the wire rope W is fitted are formed (refer to Fig. 4). Details of the rope drum 10 will
be described later while referring to Fig. 4.
{0017}

The reduction gear mechanism 12 coupling one end portion of the rope drum 10
and the drum motor 11 is attached on a side of a main body part 13 being one end frame
member, and the other end portion of the rope drum 10 is attached to a back frame 14
being the other end frame member. Further, the main body part 13 is attached to a
frame 15, and the back frame 14 is attached to a frame 16. The frame 15 and the frame
16 are fixed to a beam 17 to be a beam at both end portions in the X direction of the
beam 17, to be formed as an integrated frame which is parallel to the rope drum 10. An
upper surface (in the Z1 direction), a side surface in the Y2 direction, and a lower
surface (in the Z2 direction) of the rope drum 10 are covered with a main body cover 18,
and the main body cover 18 is structured such that it is not brought into contact with the
rope drum 10 and the wire rope W. Note that Fig. 3 is a view in which the main body

cover 18 is omitted.

{0018}
On the side (X1 side) of the main body part 13, opposite to the side on which the

rope drum 10 is arranged, the reduction gear mechanism 12 is arranged. The reduction
gear mechanism 12 is housed in a space formed by the main body part 13 and a gear case
19. End portions of the rope drum 10 and the drum motor 11 are attached, in a parallel
manner, to a surface in the X2 direction of the main body part 13, and the reduction gear

mechanism 12 1s arranged on a surface in the X1 direction of the main body part 13.
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As 1llustrated in Fig. 4, the main body part 13 has a side plate frame portion 13P facing
end surfaces on the X1 side of the rope drum 10 and the drum motor 11, and on which
shaft bearings of reduction gear train are arranged, and has a motor cover 20 covering an
opening on an output shaft side of the drum motor 11, being a part of the side plate
frame portion 13P. To the main body part 13, there is provided a recess 21 arranged at
a position isolated from the reduction gear mechanism 12, and dug so as to project from
a surface on the reduction gear mechanism 12 side of the motor cover 20 (a surface in
the X1 direction) to the inside of the drum motor 11. A relay 22 which electrically
connects a lead wire extended from a stator winding of the drum motor 11 and a lead
wire of a cable extended from the control unit, is housed in the recess 21. The recess
21 1s sealed by a cover member 23 in a state of housing the relay 22. As illustrated in
Fig. 2, the cover member 23 is fixed to the main body part 13 by screws 24. Note that
the cover member 23 is fixed to the main body part 13 via packing (not illustrated). At
this time, the cover member 23 has a height which is substantially the same as that of the
surtace of the motor cover 20 of the main body part 13. Note that the main body part
13 has a function of supporting the rope drum 10, but, it may also be designed to
indirectly support the rope drum 10. A configuration of the reduction gear mechanism

12 will be described later while referring to Fig. 4 and Fig. 5.

{0019}
To a lateral side (Y1 side) of the rope drum mechanism 2, the trolley mechanism 3

arranged while sandwiching a rail R, is coupled. As illustrated in Fig. 3, the trolley
mechanism 3 includes four wheels 45, 46, 47, 48 for allowing the rope hoist 1 to travel
along the rail R, a traversing motor 30 driving the wheels 45, 47, out of these wheels 45,
46, 47, 48, frames 15, 16 supporting the wheels 45, 46, respectively, and frames 33, 34

supporting the wheels 47, 48, respectively. The frames 15, 16, and the frames 33, 34,
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are coupled by coupling shafts 55, 56. The traversing motor 30 includes a reduction
gear part 32, and 1s fixed to the frame 33. The frame 33 is provided to face the frame
15 on the rope drum mechanism 2 side. Further, the frame 34 is provided to face the
frame 16 on the rope drum mechanism 2 side. Further, the frame 33 and the frame 34
are fixed to a beam 35 to be a beam at both end portions in the X direction of the beam
35, to be formed as an integrated frame which is parallel to the rope drum 10.

{0020}

The wheels 45, 46 are arranged at the same height position in the Z direction, and
are arranged as being separated from each other in the X direction. Meanwhile, the
wheels 47, 48 are also arranged at the same height position in the Z direction (which is
also the same height position as that of the wheels 45, 46), and are arranged while being
separated from each other in the X direction. Further, the wheel 45 and the wheel 47,
and the wheel 46 and the wheel 48, are respectively arranged at the same position in the
X direction. Note that the wheel 45 and the wheel 47 are driving wheels, one gear (not
tllustrated) is provided on the frame 15 side of the wheel 45, and another gear (not
tllustrated) is provided on the frame 33 side of the wheel 47. To both ends of a drive
shatt 49 having a hexagonal cross section, there are arranged gears which engage with
the wheel 45 and the wheel 47, respectively, being the driving wheels. A gear of an
output shaft of the reduction gear part 32 of the traversing motor 30 drives the wheel 47
being the driving wheel, and the driving force is transmitted to the wheel 45 being the
driving wheel, via the drive shaft 49. The wheels 46, 48 are driven wheels having no
driving mechanism.

{0021}

The coupling shafts 55, 56 can adjust an interval between the frames 15, 16, and

the frames 33, 34, which face each other, in accordance with a width of the rail R.
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Further, the coupling shafts 55, 56 fix the frames 15, 16, and the frames 33, 34, to make
the frames locate at the predetermined positions and in predetermined postures, so that
the wheels 45, 46, 47, 48 are not derailed from the rail R even if a load is applied.
Note that to the frames 15, 16 on the Y2 side of the trolley mechanism 3 of the coupling
shafts 55, 56, the rope drum mechanism 2 is attached, and to end portions on the Y1 side
of the coupling shafts 55, 56, a counterweight 67 and the control unit 4 are attached.
Note that Fig. 2 exemplifies a case where the rail R illustrated in Fig. 2 is formed of a
rail R1 and a rail R2. As illustrated in Fig. 1, the coupling shaft 56 is supported by the
frame 16 and the frame 34 via coupling shaft bushes 57, and the coupling shaft 55 is
supported by the frame 15 and the frame 33 via coupling shaft bushes 57. Note that the
trolley mechanism 3 can move in the Y direction along the coupling shafts 55, 56, with
respect to the rope drum mechanism 2.

{0022}

A distance adjustment between the rope drum mechanism 2 and the trolley
mechanism 3 is conducted by adjust bolts 58, 60. As illustrated in Fig. 2 and Fig. 3,
the adjust bolt 58 is inserted into through holes provided on the fraine 15 and the frame
33, nuts 59 are fastened from both sides in the Y direction of the frame 15 to fix the
adjust bolt 58 on the rope drum mechanism 2 side, and nuts 59 are fastened from both
sides in the Y direction of the frame 33 to fix the adjust bolt 58 on the frame 33 side.
Also on the coupling shaft 56 side, similar to the coupling shaft 55, the adjust bolt 60 is
inserted into through holes provided on the frame 16 and the frame 34, nuts 59 are
fastened from both sides in the Y direction of the frame 16 to fix the adjust bolt 60 by
defining the position of the adjust bolt 60 on the rope drum mechanism 2 side, and nuts

59 are fastened from both sides in the Y direction of the frame 34 to fix the adjust bolt

60 by defining the position of the adjust bolt 60 on the frame 33 side. It is designed
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such that by loosening the nuts 59, the distance between the frames 15, 16 on the rope
drum mechanism 2 side, and the frames 33, 34 on the control unit 4 side, can be easily
adjusted. Note that it is preferable that either of or both of the rope drum mechanism 2
side and the control unit 4 side employ a double nut structure, from a viewpoint of
prevention of loosening of the nuts 59.
{0023}

As 1llustrated in Fig. 1 to Fig. 3, the control unit 4 is arranged on end portions in
the Y1 direction of the coupling shafts 55, 56. The control unit 4 has a control circuit
part 65 which performs inverter control on the drum motor 11, and a braking resistor
part 66 which gives braking resistance in the inverter control. Further, to the end
portions 1n the Y1 direction of the coupling shafts 55, 56, the counterweight 67 is
attached, and the control circuit part 65 is housed in an electric equipment box and
attached to a surface in the Y1 direction of the counterweight 67. Meanwhile, a
resistor which forms a part of the braking resistor part 66 is attached to a surface in the
Y2 direction of the counterweight 67, and protected by a resistor cover. The
counterweight 67 is provided to achieve a balance between weight in the Y1 direction

and weight in the Y2 direction when the rope hoist 1 is suspended to the rail R.

10024}

As 1llustrated in Fig. 2, the hook part 5 i1s suspended‘ by the wire rope W at the
lower side (in the Z2 direction) relative to the positions of the respective mechanisms
(the rope drum mechanism 2, the trolley mechanism 3, and the control unit 4). The
hook part 5 is mainly formed of a hook 70, a hook sheave 71, and a lever 72. The lever
72 is provided to prevent a cargo suspension rope or the like from coming off the hook
70 when the cargo is suspended from the hook 70. As illustrated in Fig. 1 to Fig. 3, in

the rope hoist 1 in the present embodiment, one end of the wire rope W is fixed to the
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rope drum 10 by a rope pressing metal fitting 81, the wire rope W is wound around the

rope drum 10 along a rope groove 80 (refer to Fig. 4) from the metal fitting, and an end
of the wire rope W dangled from the rope drum 10 is fixed to a rope fixing metal fitting
73.  An intermediate sheave 31 is arranged between the wire rope W dangled from the
rope drum 10 and a fixing part formed of the rope fixing metal fitting 73, and the hook
sheave 71 is suspended by both of the wire rope W positioned between a portion at
which the wire rope W is dangled from the rope drum 10 and the intermediate sheave 31,
and the wire rope W positioned between the rope fixing metal fitting 73 and the
intermediate sheave 31. Such a configuration corresponds to one of four-fall type
(so-called 4/1 reeving type) in which one wire rope is used to suspend the hook part 5
with four wire ropes. The intermediate sheave 31 is attached to a sheave hanger 37
supported by an intermediate sheave support shaft 36, and can rotate in an orthogonal
direction with respect to the intermediate sheave support shaft 36. Note that the
intermediate sheave support shaft 36 is axially fixed between a frame 38 which is fixed
to be orthogonal to the frame 33 and a frame 39 which is fixed to be orthogonal to the
frame 34. Next, a configuration of the rope drum 10 will be described while referring
to Fig. 4.

10025}

Fig. 4 1s a sectional view taken along a cutting-plane line A-A in Fig. 5, and
illustrating the rope drum mechanism 2 and the reduction gear mechanism 12 which are
the components of the rope hoist 1 illustrated in Fig. 1. As illustrated in Fig. 4, the
rope drum 10 1s a drum-shaped member around which the wire rope W is wound, and on
an outer peripheral side thereof, there are formed the rope grooves 80 with which the
wire rope W i1s wound around the rope drum 10 in an aligned manner. A depth of the

rope groove 80 is set in accordance with a radius of the wire rope W.  Further, the rope
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grooves 80 are formed to allow the wire rope W to wind in an aligned manner 1n a state

where the wire rope W is not overlapped (in a single-wind state). To the outer
periphery of the rope drum 10, a rope guide mechanism 95 is attached. The rope guide
mechanism 95 always moves to a winding end position which moves 1n accordance with
a winding amount of the wire rope W (a rotation amount of the rope drum 10). Fig. 4
illustrates a state where the rope guide mechanism 95 1s moved to the vicinity of the end
portion in the X1 direction of the rope drum 10.

{0026}

Note that to the end portion on the X2 side of the rope drum 10, the rope pressing
metal fitting 81 for fixing the one end side of the wire rope W 1s attached. The rope
pressing metal fitting 81 includes a recess 81a at which the wire rope W 1s positioned,
and in a state where the wire rope W is positioned at the recess 81a, a screw 82 being a
fastening means is firmly screwed in the rope drum 10. Consequently, the one end side
of the wire rope W is fixed to the rope drum 10.

{0027}

Further, to the end portion on the X1 side and the end portion on the X2 side of
the rope drum 10, rotatable support parts 83, 84 are attached, respectively. As
itlustrated in Fig. 4, on the rotatable support part 83 on the X1 side, there is provided a
rotation shaft hole 83a to which a drum rotation shaft 85 is coupled by spline coupling,
for example. The drum rotation shaft 85 is attached to the main body part 13 and the
gear case 19 via bearings 86, 87 as shaft bearings. Further, to an annular projecting
portion 84a at a center portion in a radial direction of the rotatable support part §4 on
the X2 side, a bearing 88 is attached, and an outer peripheral side of the bearing 88 is
attached to the back frame 14. The back frame 14 is attached to the frame 16 via a

joint plate 90 (refer to Fig. 3). Consequently, the rope drum 10 is rotatably supported
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by the main body part 13 and the back frame 14.

{0028}

Subsequently, the configuration of the reduction gear mechanism 12 will be
described while referring to Fig. 4. The reduction gear mechanism 12 includes: a
pinion gear 121 attached to an output shaft 120 of the drum motor 11, the output shaft
120 penetrating from the rear side (the X2 direction) to the front side (the X1 direction)
of the main body part 13; a gear 122 which engages with the pinion gear 121; a gear 123
which engages with the gear 122; and a gear 124 which engages with the gear 123. A
rotation shaft of the gear 124 corresponds to the drum rotation shaft 85, and is ﬁtted to
the rotation shaft hole 83a with the spline structure. The output shaft 120 is rotatably
supported by a bearing 89a, the gear 122 is rotatably supported by a bearing 89b, and the
gear 123 1s rotatably supported by a bearing 89c. The drum rotation shaft 85 (the gear
124) 1s rotatably supported by the bearings 86, 87 which are provided to the main body
part 13 and the gear case 19, respectively. Note that a gear train formed of the pinion
gear 121 and the gears 122, 123, 124, corresponds to a reduction gear train. As
tllustrated in Fig. 4, the recess 21 is provided at a position, isolated from the reduction
gear mechanism 12, of the motor cover 20. The recess 21 is sealed by the cover
member 23. The relay 22 is housed in the recess 21. The arrangement and the
structure of the relay 22 will be described while referring to Fig. 5 to Fig. 9.

10029}

Subsequently, the configuration of the periphery of the reduction gear mechanism
12 and the relay 22 of the rope drum mechanism 2 will be described while referring to
Fig. 5 and the like.
{0030}

Fig. 5 1s a perspective view illustrating the configuration of the periphery of the
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reduction gear me}chanism 12 and the relay 22 which are the components of the rope
hoist 1 illustrated in Fig. 1. Note that Fig. 5 illustrates a state where the gear case 19
and the cover member 23 are removed. The reduction gear mechanism 12 includes: the
pinion gear ]21 attached to the output shaft 120 of the drum motor 11, the output shaft
120 penetrating from the rear side (the X2 direction: the direction in which the drum
motor 11 is arranged) to the front side (the X1 direction, the opposite side of the drum
motor 11) of the main body part 13; the gear 122 which engages with the pinion gear
121; the gear 123 which engages with the gear 122; and the gear 124 which engages with
the gear 123. The rotation shaft of the gear 124 corresponds to the drum rotation shaft
85 (refer to Fig. 4). The pinion gear 121, the gear 122, the gear 123, and the gear 124
are arranged substantially linearly.

{0031}

As illustrated in Fig. 4 and Fig. 5, on the X1 side of the main body part 13, there
1s formed a wall portion 125 which is formed in a projected manner from the side plate
frame portion 13P so as to surround the reduction gear train, and the gear case 19
functions as a cover member to seal an opening. A planar shape of the gear case 19 is
substantially the same as a planar shape of the wall portion 125. The motor cover 20 is
provided in an extended manner on the outside of the wall portion 125 (the gear case 19),
and the recess 21 is provided at the position, isolated from the reduction gear
mechanism 12, of the motor cover 20. The relay 22 is arranged in the recess 21.
Next, a configuration of the main body part 13 will be described.

{10032}

Fig. 6 is a perspective view illustrating the front side of the main body part 13,

and Fig. 7 is a perspective view illustrating the rear side of the main body part 13. The

main body part 13 of the present embodiment is a frame formed of a casting. Note that
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in Fig. 6 and Fig. 7, the X1 side and the X2 side of the main body part 13 are set to the
front side and the rear side, respectively. As illustrated in Fig. 6, the main body part
13 includes the wall portion 125 which is formed in a projected manner to the front side
from the side plate frame 13P, and the reduction gear train is arranged in a region Q
surrounded by the wall portion 125 (refer to Fig. 4 and Fig. 5). Note that in the region
Q, through holes 127, 128 penetrating through the front side and the rear side are
provided, the through hole 127 is a hole through which the output shaft 120 of the drum
motor 11 is inserted, and the through hole 128 is a hole through which the drum rotation
shaft 85 is inserted. In the region Q of the side plate frame 13P, annular projecting
portions 129, 130 are provided between the through hole 127 and the through hole 128,
as illustrated in Fig. 6. The gear 122 1s arranged in the annular projecting portion 129,
and the gear 123 is arranged in the annular projecting portion 130 (refer to Fig. 4).
{0033}

On an outer periphery in the Z1-Y 1 direction of the main body part 13, there are
formed peninsular protrusions 131, 132 located at two places and provided by being
extended from the side plate frame portion 13P, and the main body part 13 1s fixed to a
joint plate 133 (refer to Fig. 2) at the position of the protrusions 131, 132, and fixed to

the tframe 15 via the joint plate 133.

{0034}
As illustrated in Fig. 6, on the outside (the Z2 side) of the wall portion 125 of the

motor cover 20 provided by being extended from the side plate frame portion 13P of the
main body part 13, there is provided the recess 21 dug into the rear surface side from the
front surface of the motor cover 20. A bottom portion 167 of the recess 21 projects
toward the inside of the drum motor 11, a periphery of the recess 21 corresponds to a

receiving surface 134 for the cover member 23, and its height from the front surface of



CA 02951116 2016-12-02

17

the motor cover 20 is reduced by a thickness of the cover member 23 and the packing
(not illustrated). At four corners of the receiving surface 134, screw holes 135 for
fixing the cover member 23 are provided. A periphery of the recess 21 is surrounded
by a sidewall portion 139, and at a position (the Y2 side) close to a take-out port for a
lead wire 143 being a take-out wire of the stator winding of the drum motor 11, a first
hole portion 136 into which the lead wire 143 (refer to Fig. 8) is inserted, is opened.
On the inside of the drum motor of the first hole portion 136, the sidewall portion 139 is
provided 1n an extended manner, thereby preventing contact between lead wires 140,
141, 142 (refer to Fig. 8), and a rotor of the drum motor 11. On a side surface in the
/Z2-Y 1 direction of the main body part 13, a horizontal hole 138 as a second hole portion
which 1s communicated with the recess 21, is opened. The horizontal hole 138 is an
introduction guide hole which introduces a cable for motor power extended from the
control unit 4 to the relay 22 into the inside of the recess 21.
{0035}

As 1llustrated in Fig. 7, the through hole 127 into which the output shaft 120 of
the drum motor 11 1s inserted, is provided on the main body part 13, and at the position

of the through hole 127, the drum motor 11 is arranged. The sidewall portion 139
provided so as to surround the recess 21 becomes a partition wall which isolates the
drum motor 11 and the reduction gear train from the recess 21. Further, since the lead
wires extended from the stator of the drum motor 11 to the recess 21, and the rotor

which rotates in the drum motor 11 are isolated, the lead wires are prevented from being

brought into contact with the rotor.

£0036)

(Lead wire connecting structure)

Fig. 8 is a perspective view when a connecting structure of lead wires connected
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by the relay 22 illustrated in Fig. 5 is seen from the X1 direction. Fig. 8 is a view 1n

which a part in the vicinity of the relay 22 is illustrated in a transparent manner, in order
to explain the connecting structure of the lead wires. The lead wires 140, 141, 142
extended from the stator winding of the drum motor 11 pass through the first hole
portion 136 to be introduced into the recess 21. The drum motor 11 of the present
embodiment is a three-phase AC motor, and from the stator winding of the drum motor
11, the three lead wires 140, 141, 142 are taken out. Note that in the description
hereinbelow, the lead wires 140, 141, 142 are collectively referred to as the lead wire
143.

{0037}

Meanwhile, lead wires 144, 145, 146 extended from the control unit 4 pass
through a cable holder 157, the horizontal hole 138, and a hole portion 137, to be
introduced 1nto the recess 21. The hole portion 137 is a horizontal hole
communication portion through which the horizontal hole 138 and the recess 21 are
communicated with each other. Note that it is also possible to employ a structure in
which the horizontal hole 138 and the recess 21 are directly communicated with each

other. Note that in the description hereinbelow, the lead wires 144, 145, 146 are
collectively referred to as a cable 147. To an end portion of each of the lead wire 143

and the cable 147, a connecting terminal 148 (refer to Fig. 10) is attached.

{0038}

The lead wire 143 and the cable 147 are connected by the relay 22 which
corresponds to the connecting member. The relay 22 includes a terminal block 150 for
connecting the lead wire 143 extended from the stator winding of the drum motor 11 and
the cable 147 extended from the control unit 4, and a terminal block bracket 155 fixing

the terminal block 150 to the main body part 13. One connecting terminal 148 (refer to
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Fig. 10) is attached to each of the lead wire 143 and the cable 147, and the lead wire and
the cable each provided with the connecting terminal are introduced into a groove part
I51 provided to the terminal block 150. Further, the connecting terminals 148 are
overlapped in a manner that the lead wire 140 and the lead wire 145 are combined, the
lecad wire 141 and the lead wire 144 are combined, and the lead wire 142 and the lead
wire 146 are combined, and the terminals are fixed to the terminal block 150 by screws
152 within the groove 151. Consequently, the respective lead wires are connected in
the above-described respective combinations. As illustrated in Fig. 2, the cable 147 is
fixed to a cable stay 158 by a not-illustrated attachment metal fitting, the cable 147 is
extended toward the control unit 4 along the cable stay 158, and passes through a hole
68 opened in the electric equipment box to be connected at a predetermined connecting
terminal position of the control circuit part 65 in the control unit 4. The cable stay 158
1s fixed and bridged between the frame 15 and the counterweight 67.

{0039}

As illustrated in Fig. 8, the terminal block 150 is fixed to the terminal block
bracket 155 by screws 153, and the terminal block bracket 155 is attached to the main
body part 13 by screws 156. This configuration will be described while referring to
Fig. 9.

{0040}

Fig. 9 is a front view illustrating a structure of attaching the terminal block 150
and the terminal block bracket 155 of the relay 22 illustrated in Fig. 8 to the main body
part 13. Fig. 10 is a sectional view taken along a cutting-plane line B-B in Fig. 5, and
illustrating the connecting structure of the lead wire 143 and the cable 147. As

illustrated in Fig. 9 and Fig. 10, the terminal block bracket 155 has a base 160 having

fixing end portions 161, 162 provided at its both ends in the Y direction. The fixing
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end portions 161, 162 are bent to be orthogonal to the base 160, and have a structure

capable of being fixed to the bottom portion 167 of the recess of the main body part 13
by the screws 156.
{0041}

On the terminal block 150, there 1s formed the groove part 151 dug into the
terminal block 150 from an upper surface in the Z1 direction, and the groove part 151
includes groove portions 151a, 151b, 151¢, as illustrated in Fig. 9. In these groove
portions 151a, 151b, 151¢, there are provided not-illustrated screw holes into which the
screws 152 can be fastened. At both ends in the Y direction of the terminal block 155,
screw Insertion holes 165, 166 penetrating in the Z direction are provided, and 1t 1s
structured such that when the screws are inserted into the screw insertion holes 165, 166,
and fastened, the terminal block 150 can be fixed to the base 160 of the terminal block
bracket 155. On the base 160 of the terminal block bracket 155, screw holes (not
tllustrated) corresponding to the screw insertion holes 165, 166, are formed. The
terminal block 150 is formed of a high-strength material which possesses insulation

performance such as ceramic or resin, for example.

{0042}

Next, the method of connecting the lead wire 143 and the cable 147 will be
described while referring to Fig. 8 to Fig. 10. First, the lead wire 143 extended from
the stator winding of the drum motor 11 is introduced into the terminal block 150. The
respective lead wires are introduced into the groove portions in a manner such that the
lead wire 142 is introduced into the groove portion 151a of the terminal block 150, the
lead wire 141 is introduced into the groove portion 151b of the terminal block 150, and
the lead wire 140 is introduced into the groove portion 151¢ of the terminal block 150,

for example. Subsequently, the cable 147 extended from the control unit 4 side 1s
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introduced into the terminal block 150. The respective lead wires are introduced into

the groove portions in a manner such that the lead wire 146 1s introduced into the groove
portion 151a of the terminal block 150, the lead wire 144 is introduced into the groove
portion 151b of the terminal block 150, and the lead wire 145 is introduced into the
groove portion 151c¢ of the terminal block 150, for example. Further, in a state where
the respective connecting terminals 148 of the lead wire 143 on the drum motor 11 side
and the cable 147 on the control unit 4 side are overlapped, they are fixed at
predetermined positions of the terminal block 150 by the screws 152. Subsequently,

the terminal block 150 is fixed to the base 160 of the terminal block bracket 155 by the

screws 156.
{0043}

The step of attaching the lead wire 143 and the cable 147 to the terminal block
150, and the step of attaching the terminal block 150 to the terminal block bracket 155,
are conducted on the outside of the main body part 13. Note that the above-described
method of connecting the lead wire 143 and the cable 147 is one example, and 1t is also
possible that the attachment of the lead wire 143 and the cable 147 is conducted after

fixing the terminal block 150 to the terminal block bracket 155, for example.
{0044}

In the rope hoist 1 described above, the drum motor 11 and the reduction gear
mechanism 12 are arranged to have a positional relationship such that they are arranged

on the front and the rear, respectively, of the main body part 13 being the end frame.
On the main body part 13, there is provided the recess 21 at the position isolated from
both of the reduction gear mechanism 12 and the drum motor 11, the recess 21 being dug
so as to project toward the inside of the drum motor 11 from the motor cover 20 which

covers the opening on the output shaft side of the drum motor 11, and the relay 22 is
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housed in the recess 21. Further, the lead wire 143 extended from the stator winding of
the drum motor 11 and the cable 147 extended from the control unit 147 are connected
by the relay 22.
{0045}

By designing as above, the relay 22 can be housed inside the main body part 13,
and thus 1s not projected from the main body part 13. In other words, the relay 22 does
not project from the rope drum mechanism 2, so that it 1s possible to provide the rope
hoist 1 capable of reducing a size thereof and having a neat appearance. Further,
consequently, during operation and the like of the rope hoist 1, it 1s possible to prevent
that an object from the outside hits against the relay 22.

{0046}

The lead wire 143 extended from the stator winding of the drum motor 11 passes
through the first hole portion 136 to be introduced into the recess 21, and the cable 147
extended from the control unit 4 is guided by the horizontal hole 138 being the second
hole portion to be introduced into the recess 21.  Further, in the recess 21, the lead wire
143 and the cable 147 are connected by the relay 22. By designing as above, the lead
wire 143 can be avoided from being brought into contact with or getting caught in the

rotor or the like which rotates in the drum motor 11, and it is possible to make wiring

work from the stator to the relay 22 easy. Further, since the lead wire 143 1s not

exposed to the outside of the main body part 13, so that a neat appearance can be

provided. Further, it is possible to prevent that an object from the outside hits against
the lead wire 143.

{0047}

Further, the lead wire 143 extended from the stator winding ot the drum motor 11

and the cable 147 extended from the control unit 4 are connected by the screwing in the
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state where the positions thereof are regulated by the groove part 151 of the terminal

block 150. Further, the terminal block 150 is attached to the main body part 13 via the
terminal block bracket 155. By designing as above, it is possible to simplify the
connecting structure between the lead wire 143 and the cable 147, and it becomes
possible to easily conduct the connecting work.

{0048}

Further, since the recess 21 formed on the main body part 13 1s sealed by the
cover member 23 via the packing in the state of housing the relay 22, moisture, oil, dust,
and the like do not enter the inside of the recess 21, so that it 1s possible to prevent not
only a short circuit between the lead wires at the connection portion between the lead
wires caused by the moisture, the oil, the dust and the like, but also corrosion and the
like, and thus high durability can be achieved.

{0049}

Further, the cable 147 extended from the main body part 13 to the control unit 4 is
attached to the cable stay 158 bridged between the main body part 13 and the control
unit 4 (the counterweight 67). By designing as above, even in the structure in which a
distance between the rope drum mechanism 2 and the control unit 4 1s long, there is no
chance that the cable 147 is sagged, and it 1s pOssible to prevent the lead wire 143 and
the connection portion between the cable 147 and the control circuit part 65 from being
damaged by being hit by an object from the outside. Further, it is possible to provide
the rope hoist 1 having a neat appearance.

{0050}
<Regarding other embodiments (second embodiment and third embodiment)>

Next, other embodiments (a second embodiment and a third embodiment) of the

above-described rope hoist 1 will be described. Note that in the rope hoist 1 in the



CA 02951116 2016-12-02

24

second embodiment and the rope hoist 1 in the third embodiment, the configuration
except for a part to be described below is common to the configuration of the rope hoist
| in the first embodiment.

{0051}

First, a part of the rope hoist 1 according to the second embodiment, which 1is
different from the first embodiment, will be described. Fig. 11 is a view according to
the second embodiment, and 1llustrating a configuration' of a crimp terminal 25 used as a
connecting member as an alternative to the relay 22. Fig. 12 1s a side view 1llustrating

a state where the lead wire 143 and the cable 147 are connected by using the crimp
terminals 25.
{0052}

To each of an end of the lead wire 143 and an end of the cable 147, the crimp
terminal 25 made of metal such as illustrated in Fig. 11 1s attached. The crimp
terminal 25 has a ring-shaped ring terminal portion 25a, and on the ring terminal portion
25a, a ring hole 25al is provided. The ring terminal portion 25a is provided with a
cylindrical portion 25b having a cylindrical shape. Further, into a cylindrical hole
25b1 of the cylindrical portion 25b, a conductive portion 143a of the lead wire 143 1is
inserted.  Further, when, after the insertion of the conductive portion 143a, the
cylindrical portion 25b is subjected to plastic deformation caused by crimping (crushing
and the like), the crimp terminal 25 and the conductive portion 143a of the lead wire 143

are in a crimped state, and are electrically conducted with each other. Further, there is
created a state where the crimp terminal 25 is attached to the end of the lead wire 143.
Note that the crimp terminal 25 attached to the end of the lead wire 143 corresponds to a

first crimp terminal.

{0053}
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Further, in a similar manner to the conductive portion 143a of the lead wire 143, a
conductive portion 147a of the cable 147 is inserted into the cylindrical hole 25b1 of the
cylindrical portion 25b, and after the insertion, by performing the crimping which
causes the plastic deformation such as crushing of the cylindrical portion 25b, the crimp
terminal 25 and the conductive portion 147a of the cable 147 are electrically conducted
with each other. Further, there 1s created a state where the crimp terminal 25 1s
attached to the end of the cable 147. Note that the crimp terminal 25 attached to the
end of the cable 147 corresponds to a second crimp terminal.

{0054}

After performing the crimping described above, the crimp terminal 25 attached to
the end of the lead wire 143 and the crimp terminal 25 attached to the end of the cable
147 are connected. In this connection, the ring terminal portions 25a of both of the
crimp terminals 25 are overlapped, and in that state, a screw 171 is inserted into the ring
holes 25al. After that, a nut 172 1s fastened from an opposite side of a head portion (a
tip side) of the screw 171. Consequently, the two crimp terminals 25 are electrically
connected. Further, after performing the connection described above, the two crimp
terminals 25 and the conductive portions 143a, 147a, are covered by an insulation
coating 173, to thereby create a state where the conductive portions are not exposed to

the outside.

{0055}

Note that in Fig. 12, the connection portion between the two crimp terminals 25 1s
at a position deviated from the extending direction of the lead wire 143 and the cable
147. However, the connection portion between the two crimp terminals 25 may also be

at a position in a direction same as the extending direction of the lead wire 143 and the

cable 147 (a serial connection relation may also be employed).
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{0056}

Note that the above-described crimp terminal 25 is one example, and it is possible
to use various types of crimp terminals. For example, it is possible to employ, other
than the crimp terminal 25 referred to as R-shaped crimp terminal having the ring hole
25al, a Y-shaped crimp terminal which is branched in a Y-shape, and another crimp
terminal having a unique shape.

{0057}

In the configuration as described above, by using the crimp terminals 25 instead
of the relay 22, it is possible to realize the secure electrical connection between the lead
wire 143 and the cable 147 with simple configuration.

{0058}

Subsequently, a part of the rope hoist 1 according to the third embodiment, which
is different from the first embodiment, will be described. Fig. 13 is a view according
to the third embodiment, and illustrating a configuration of a crimp sleeve 27 used as a
connecting member as an alternative to the relay 22. Fig. 14 is a side view i1llustrating

a state where the lead wire 143 and the cable 147 are connected by using the crimp
sleeve 27.
{0059}

As illustrated in Fig. 13, the crimp sleeve 27 is a cylindrical member made of
metal. This crimp sleeve 27 has a cylindrical hole 27a into which the conductive

portion 143a of the lead wire 143 or the conductive portion 147a of the cable 147 can be
inserted. Further, the crimp sleeve 27 illustrated in Fig. 13 is of a type called as butt
type, and has a recessed fitting portion 27b provided at its center portion in a
longitudinal direction.  Further, since thé recessed fitting portion 27b exists, a

not-illustrated projecting portion is provided inside the cylindrical hole 27a, and when
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the conductive portion 143a or the conductive portion 147a is inserted, it comes in
contact with the projecting portion. Consequently, it becomes possible to prevent the
conductive portion 143a or the conductive portion 147a from being excessively deeply
Inserted.
{0060}

The conductive portion 143a is inserted from one end side (a side of a left end
portion in Fig. 14) of such a cylindrical hole 27a, and the conductive portion 147a is
inserted from the other end side (a side of a right end portion in Fig. 14) of the
cylindrical hole 27a. After the insertion, by causing, from an outer peripheral side of
the crimp sleeve 27, the plastic deformation by performing crimping (crushing and the
like) (Fig. 14 illustrates crimping portions 27¢), the conductive portion 143a of the lead
wire 143 and the conductive portion 147a of the cable 147 are in a crimped state with
respect to the crimp sleeve 27, and they are electrically conducted with each other.
{0061}

Note that the above-described crimp sleeve 27 1s one example, and various types
of crimp sleeves can be used. For example, a crimp sleeve having a ring shape in
which the recessed fitting portion 27b does not exist may also be used, and other than
that, it is also possible to use a crimp sleeve having a unique shape.

{0062}
When the above-described configuration is employed, even in a case where the

crimp sleeve 27 is used instead of the relay 22, it becomes possible to realize the secure

electrical connection between the lead wire 143 and the cable 147 with simple

configuration.
{0063}

Note that the present invention is not limited to the above-described respective
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embodiments, and the present invention includes modification, improvement, and the

like within a range capable of achieving the object of the present invention. For
example, in the rope hoist 1 in the above-described embodiment, the lead wire 143 and
the cable 147 are connected by being directly overlapped with each other on the terminal
block 150, but, it is also possible to structure such that the lead wire 143 and the cable
147 are connected with connection clamps provided therebetween.  When the
above-described embodiment is applied, three connection clamps are used, in each of
which any lead wire in the lead wire 143 is fixed to one end portion, and any lead wire
in the cable 147 corresponding to the lead wire 143 is fixed to the other end portion.
Note that also in this case, it 1s preferable to define positions of the connection clamps
by the terminal block.

10064}

Further, in the above-described embodiment, the terminal block 150 is fixed to the
main body part 13 via the terminal block bracket 155, but, it is also possible to structure
such that the terminal block 150 is directly fixed to the main body part 13.

10065}

Further, in the above-described embodiment, the relay 22 is arranged on the front
surface side of the main body part 13, but, regarding the arrangement position of the
relay 22, it is also possible to arrange the relay 22 on the side surface of the main body
part 13, as long as the relay 22 can be housed inside the main body part 13, and the lead

wire 143 can be extended to the position isolated from the reduction gear train.
{0066}

Further, the rope hoist 1 in the above-described embodiment is one of so-called
4/1 reeving type in which one end of the wire rope W is fixed to the rope drum 10, the

other end of the wire rope W is fixed to the rope pressing metal fitting 81, and the
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intermediate sheave 31 is arranged between the rope drum 10 and the rope pressing
metal fitting 81. However, the present invention is not applied only to the 4/1 reeving
type. For example, the present invention can also be applied to a so-called 2/1 reeving
type in which one end of the wire rope W is fixed to the rope drum 10 and the other end
of the wire rope W is fixed to the rope pressing metal fitting 81, but, the intermediate
sheave is not used. Further, the present invention can also be applied to a so-called 4/2
reeving type in which one end of the wire rope W 1s fixed to one rope drum 10, the other
end of the wire rope W is fixed to another rope drum (a direction of spiral grooves of
this rope drum is reverse to that of the rope drum 10), and an intermediate sheave is
arranged between the rope drums. Further, the present invention can also be applied to
rope hoists of the other types.
10067}

Further, although the above-described embodiments are described by citing the
rope hoist 1 as an example, the present invention can also be applied to another
apparatus which performs hoisting of a rope such as a wire rope. For example, the

present invention can be applied to an electric hoisting machine, an electric chain block,

and the like.
- {0068}

Further, although the rope hoist 1 in each of the above-described embodiments
uses the wire rope W as a rope, the rope may also be made of resin or cloth. Further,

the recess 21 is arranged on the outside of the wall portion 125, and the surface of the
cover member 23 and the surface of the motor cover 20 have the same height, namely,

they are on the same plane, but, it is also possible to design such that the surface of the

cover member 23 projects from the motor cover 20.
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{Reterence Signs List}

{0069}

1 --- Rope hoist

2 --- Rope drum mechanism

3 -+ Trolley mechanism

4 ... Control unit

5 -« Hook part

10 --- Rope drum

[1 -+ Drum motor

1R --- Rotor (drum motor)

12 --- Reduction gear mechanism

13 --- Main body part (end frame member)
13P --- Side plate frame portion

14 --- Back frame (end frame member)
19 ... Gear case

20 --- Motor cover
21 --- Recess
22 --- Relay (corresponding to connecting member)

23 --- Cover member

25 -+ Crimp terminal (corresponding to connecting member)
27 --- Crimp sleeve (corresponding to connecting member)
30 --- Traversing motor

125 --- Wall portion

136 --- First hole portion
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I38 --- Horizontal hole (second hole portion)

139 --- Sidewall portion

140, 141, 142, 143 --- Lead wire
144, 145, 146 --- Lead wire

147 --- Cable

150 --- Terminal block

151a, 151b, 151c¢ --- Groove portion
155 --- Terminal block bracket

158 --- Cable stay
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{Claims}
{Claim 1} A rope hoist, comprising:

a rope drum around which a wire rope can be wound;

a drum motor for rotating the rope drum;

a reduction gear mechanism reducing the rotation of the drum motor and
transmitting the rotation to the rope drum; and

a control unit controlling driving of the drum motor,and

the rope drum and the drum motor are attached in a parallel manner to one surface
of an end frame member, the reduction gear mechanism is arranged on the other surface
of the end frame member, and the end frame member has a motor cover covering an end
surtace on the reduction gear mechanism side of the drum motor:

the motor cover is provided with a recess which is dug so as to projeét from a
surtface of the motor cover toward the inside of the drum motor, at a position isolated
from the reduction gear mechanism; and

a connecting member connecting a lead wire extended from a stator winding of
the drum motor and a cable extended from the control unit is housed in the recess.
{Claim 2} The rope hoist according to claim 1, wherein

the end frame member includes a first hole portion through which the lead wire
extended from the stator winding of the drum motor is inserted into the recess, and a

second hole portion through which lead wires extended from the control unit are inserted

into the recess.
{Claim 3} The rope hoist according to claim 1 or 2, wherein:

the connecting member is a relay including a terminal block and a terminal block
bracket:

the terminal block is a part for connecting the lead wire extended from the stator
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winding of the drum motor and the cable extended from the control unit; and

the terminal block bracket is a part for fixing the terminal block to the end frame
member 1n the recess.
{Claim 4} The rope hoist according to claim 1 or 2, wherein:

the connecting member includes a first crimp terminal attached to an end of the
lead wire, and a second crimp terminal attached to an end of the cable; and

the connecting member further includes a fastening member fastening the first
crimp terminal and the second crimp terminal in a state where the first crimp terminal
and the second crimp terminal are overlapped and both of the terminals can be
electrically conducted with each other.
{Claim 5} The rope hoist according to claim 1 or 2, wherein

the connecting member 1s a sleeve into which an end of the lead wire and an end
of the cable are inserted, and electrically connecting the lead wire and the cable.
{Claim 6} The rope hoist according to any one of claims 1 to 5, wherein

the recess is sealed by a cover member via packing in a state of housing the
connecting member.

{Claim 7} The rope hoist according to any one of claims 1 to 6, wherein
the cable extended from the control unit is attached to a cable stay bridged

between the end frame member and a counterweight to which the control unit is

attached.
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