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(57) To provide a compact lifter device, which can )

attain a work-piece’s lifting/lowering operation in Fig. 1

a stable supporting state and can reduce the

parts number and an assembly load. A lifter

device 100 in which a pair of work-piece lifting

chains 130, 130 respectively fed movably

forward and backward by a pair of

regularly/reversely rotatable driving sprockets

120, 120 while being sandwiched by the R

sprockets includes flexing suppression members

140, 140 disposed oppositely to each other, and

each of these flexing suppression members 140,

140 comprises a number of blocks 141 disposed

at mounting intervals of two times the chain

160

pitch P on a drawing side of the work-piece
lifting/lowering chain 130 and a lifting/lowering
support bar 142 of a length corresponding to a
chain’s upright state, disposed on a feeding side
continued to the drawing side of the work-piece
lifting/lowering chain 130, so that the flexing
suppression members 140, 140 are engaged with
each other to lift or lower a work-piece in a
chain’s upright state of the fed chain.
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2425111

LIFTER DEVICE

This patent application claims priority to Japanese Patent Application No.

2005-114482 filed April 12, 2005.

The present invention relates to a lifter device, in which flexing suppression
members respectively provided in a pair of work-piece lifting/lowering chains are

engaged with each other so that a work-piece is lifted or lowered in a chain’s upright

state.

As a lifter device, which lifts or lowers a work-piece in a chain’s upright state
with  lifting/lowering chains, an elongated feed device for a band body, which
successfully performs the feeding of opposed chains and in which a stop position of
an operating portion during a power cutting or the like can be maintained in an
accurate and simple configuration, has been known (see J apanese Patent Reference 1).

Further, as another lifter device, a feed device for band bodies, which
accommodates adjacent band bodies in a compact manner so as to be able to feed the
band bodies without making into contact with each other, and can be miniaturized
while sufficiently forming the length of an operation portion (see Japanese Patent
Reference 2).

Patent Reference 1 is Japanese Laid-Open Patent Publication No. Hei.

9-119495.

Patent Reference 2 is Japanese Laid-Open Patent Publication No. Hei.

9-165196.

However, since in the former elongated feed device, a winding angle with respect

to a driving sprocket for a chain fed in an elongated manner is 90°or more, there was a
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problem that an accommodating space for the chain in an elongated feed device
cannot be miniaturized.  Additionally, since oppositely-connected block-shaped
control members serve as a columnar operating portion having rigidity during the feed
of the chain, there was a problem that the parts number is increased and significant
incorporation manpower is needed, and when a member to be operated is a heavy lift
or when feeding of an elongated member is performed at high speed, the member to
be operated cannot be sufficiently supported, resulted in a unstable elongated feed
state.

Further, since in the latter feed device, control members serve as a columnar
operating portion having rigidity, there was a problem that when a member to be
operated is a heavy lift or when extended feed is performed at a high speed, the
member to be operated cannot be sufficiently supported, resulting in an unstable feed
state. Additionally, since the latter device includes a pair of chains having a control
member on a pedestal for a lifting/lowering base on which a loading such as an
automobile or the like is placed inside the device, there was a problem that a pedestal
side space for the lifting/lowering base cannot be designed in a compact manner.

Accordingly, the problems to be solved by the present invention that is the object
of the present invention is to provide a compact lifter device, which can attain a
work-piece’s lifting/lowering operation in a stable supporting state and can reduce the

parts number and an assembly load.

First, the invention according to claim 1 solves the above-mentioned problems
by a lifter device in which a pair of work-piece lifting chains respectively fed
movably forward and backward by a pair of regularly/reversely rotatable driving
sprockets while being sandwiched by said sprockets includes flexing suppression

members disposed oppositely to each other and said flexing suppression members are
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engaged with each other so that a work-piece is lifted or lowered in a chain’s upright
state of the fed chain, characterized in that each of said flexing suppression members
comprises a number of blocks disposed at mounting intervals of one to two times the
chain pitch on a drawing side of said work-piece lifting/lowering chain and a
lifting/lowering support bar of a length corresponding to a chain’s upright state,
disposed on a feeding side continued to the drawing side of said work-piece
lifting/lowering chain.

Second, the lifer device according to claim 2 solves the above-mentioned
problems by the facts that, in addition to the configuration of the invention of claim 1,
said pair of driving sprockets are oppositely disposed while engagement positions
with said pair of work-piece lifting/lowering chains are shifted in a lifting/lowering

direction within a range of the chain pitch.

Since the present invention has the above-mentioned configurations the
following peculiar effects are obtained.

That is, since in the lifter device according to claim 1 of the present invention, a
flexing suppression member comprises a number of blocks disposed at mounting
intervals of one to two times the chain pitch on a drawing side of the work-piece
lifting/lowering chain and a lifting/lowering support bar of a length corresponding to a
chain’s upright state, disposed on a feeding side continued to the drawing side of the
work-piece lifting/lowering chain, when the work-piece lifting/lowering chains of the
lifter device are engaged with a pair of driving sprockets to lift or lower the
work-piece, the lifting/lowering support bars of each length corresponding to a
work-piece’s upright state are disposed oppositely to each other to suppress the
flexing of the work-piece lifting/lowering chains. Thus, since a backlash, vibration

and flexing in the chain pitch unit are perfectly suppressed even in a case where the
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work-piece W is a heavy lift or a high speed lifting/lowering is performed, so that
stable engagement between the chain and the sprocket can be realized. Thus a
compact lifter device, in which lifting/lowering movements of the work-piece are
performed in a stable supporting state.

Further, since a feeding or dispensing side continued to a drawing side of the
work-piece lifting/lowering chain is formed of a lifting/lowering support bar, the parts
number and a load of assembly of the lifter device can be significantly reduced as
compared with a case where all work-piece lifting/lowering chains are composed of a
number of blocks.

Further, since in the lifter device according to claim 2 of the present invention, a
pair of driving sprockets is oppositely disposed while engagement positions with the
pair of work- piece lifting/lowering chains are shifted in a lifting/lowering direction
within a range of the chain pitch, in addition to the effects exhibited by the invention
according to claim 1, when the engagement between the pair of driving sprockets and
the work-piece lifting/lowering chains is performed, the work-piece lifting/lowering
chains is in an engagement with any one of the driving sprockets and an intermittent
chain feed state of a pitch unit, which can be generated by simultaneous
disengagement of both driving sprockets is prevented so that a smooth continuous
chain feed state is ensured. And even if the diameter of the driving sprocket is small,
an engagement ratio is increased by a shifted part of an engagement position between
the pair of driving sprockets, so that a disengagement of the chain, a tooth jumping of
the sprocket and the like are not generated whereby smooth, stable lifting/lowering
movements can be performed.

Further, according to the lifter device of claim 2, the work-piece lifting/lowering
chain is engaged with any one of driving sprockets and is not engaged with the

sprockets simultaneously. Thus since smaller diameter sprockets can be used,
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accompanied equipment can be also miniaturized so that the lifter device can be
designed in a compact manner. And when the work-piece lifting/lowering chain is
accommodated in a flexed state, the flexed state of the work-piece lifting/lowering
chain is not constrained to the diameter of the driving sprocket unlike the
conventional case. Accordingly, an accommodation space for the work-piece
lifting/lowering chain can be decreased and the miniaturization of the lifter device can
be further attained synergistically with the use of small driving sprockets.

A better understanding of the invention will be had when reference is made to
the Brief Description of the Drawings, Description of the Invention and Claims which

follow hereinbelow.

FIG. 1 is a perspective view of a lifter device of an example of the present
invention.

FIG. 2 is an enlarged view of A shown in FIG. 1.

FIG. 3 is a perspective view in a case where the lifter device shown in FIG. 1 was
lifted.

FIG. 4 is an enlarged view of B shown in FIG. 3.

FIG. 5 is an assembly view of a work-piece lifting chain and a flexing
suppression member.

FIG. 6 is a perspective view of a driving unit.

A better understanding of the Drawings will be had when reference is made to

the Description of the Invention and Claims which follow hereinbelow.

If the lifter device of the present invention is a miniaturized one in which a pair
of work-piece lifting chains respectively fed movably forward and backward by a pair

of regularly/reversely rotatable driving sprockets while being sandwiched by said
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sprockets includes flexing suppression members disposed oppositely to each other and
the flexing suppression members are engaged with each other so that a work-piece is
lifted or lowered in a chain’s upright state of the fed chain, is characterized in that the
flexing suppression member comprises a number of blocks disposed at mounting
intervals of one to two times the chain pitch on a drawing side of the work-piece
lifting/lowering chain and a lifting/lowering support bar of a length corresponding to a
chain’s upright state, disposed on a feeding side continued to the drawing side of the
work-piece lifting/lowering chain, whereby work-piece lifting/lowering movements
can be attained in a stable supporting state and the parts number and an assembly load
can be reduced, any concrete embodiment of the device may be used.

For example, if a work-piece lifting/lowering chain used in a lifter device
according to the present invention is engaged with driving sprockets to be able to lift
and lower a loading, a block chain in which a block is incorporated into a roller chain
through an attachment, and an engagement chain in which a block is incorporated into
a chuck type chain through an attachment, and the like may be adopted.

Further, to the lifting/lowering support bar provided in the lifter device of the
present invention may be attached a plurality of arm-shaped work-piece supporting
members for sequentially supporting work-pieces in a region of at least a length
corresponding to a chain’s upright state. The set number and set intervals of these
arm-shaped work-piece supporting members can be appropriately set in relation to
work-pieces reserved on the lifter frame. And a pair of work-piece lifting/lowering
chains used in the lifter device of the present invention may support work-pieces in a
cantilever state by being arranged on one side of the lifter frame, or it may support the
work-pieces in a both-sides supporting state by being arranged on both sides of the
lifter frame.

Further, the engagement timing between a pair of driving sprockets and a pair of
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work -piece lifting/lowering chains may be a simultaneous engagement in which the
pair of driving sprockets is arranged at the same level in an engagement position with
the pair of lifting/lowering chains. However, when any one of the pair of
work-piece lifting/lowering chains is engaged with the pair of driving sprockets
during the work-piece lifting or lowering and an intermittent chain feed state of a
pitch unit, which can be generated by simultaneous disengagement of both driving
sprockets is prevented, so that a smooth continuous chain feed state is ensured by
oppositely disposing driving sprockets while engagement positions between the
sprockets and the pair of work-piece lifting/lowering chains are shifted in the lifting
direction within a range of a chain pitch, even if the diameter of the driving sprocket
is small, an engagement ratio is increased by a shifted part of an engagement position
between the pair of driving sprockets, so that an disengagement of the chain a tooth
jumping of the sprocket and the like are not generated whereby smooth, stable
lifting/lowering movements can be performed.

EXAMPLE

An example of a lifter device according to the present invention will be described
with reference to FIGS. 1 to 6.

Here, FIG. 1 is a perspective view of a lifter device of an example of the present
invention, FIG. 2 is an enlarged view of A shown in FIG. 1, FIG. 3 is a perspective
view in a case where the lifter device shown in FIG. | was lifted, FIG. 4 is an enlarged
view of B shown in FIG. 3, FIG. 5 is an assembly view of a work-piece lifting chain
and a flexing suppression member, and FIG. 6 is a perspective view of a driving unit.

First, a lifter device 100, which is one example of the present invention, is
incorporated into a conveyor M comprising a plurality of conveying rollers R, which
conveys a work-piece W in a horizontal direction as shown in FIGS. 1 to 4, and

comprises a pair of regularly/reversely rotatable driving sprockets 120, 120 on both
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left and right sides of a lifter frame 110 and a pair of work-piece lifting chains 130,
130 respectively fed movably forward and backward by sprocket teeth 121 formed in
these driving sprockets 120, 120 in a sandwiched manner by the sprocket teeth 121.
The pair of driving sprockets 120, 120 is disposed on one side, and two pairs of the
driving sprockets are oppositely disposed on both sides of the lifter frame.

Said pair of work-piece lifting chains 130, 130 respectively include flexing
suppression members 140, 140 disposed oppositely to each other. And two pairs of
work-piece lifting chains 130, 130 lifts and lowers a work-piece in an upright state of
the chains driven by mutual engagement with the flexing suppression members 140,
140.

It is noted that in said pair of work-piece lifting chains 130, 130 trailing side ends
are respectively suspended on the lifter frame 110 with mounting fixtures (not shown).
Further, the work-piece lifting chain 130 used in the present example is called as a
block chain block-incorporated into a general purpose roller chain.

And as shown in FIG. 5, said flexing suppression member 140 comprises a
number of blocks 141 disposed on a drawing side of the work-piece lifting chain 130
at mounting intervals which are two times the chain pitch P respectively, and a
lifting/lowering support bar 142 of a length corresponding to an upright state of the
chain disposed on a driven side, the lifting/lowering support bar 142 being continuous
on the drawing side of the work-piece lifting chain 130.

Each of the block 141 and lifting/lowering support bar 142 forming the flexing
suppression member 140 exhibits a box-shaped outer appearance with substantially a
rectangular cross-section and includes a chain mounting groove 140a on a mounting
side for the work-piece lifting/lowering chain 130. And in each of the block 141 and
lifting/lowering support bar 142, a pair of chain guide contact surfaces 140b, 140b

with which guide rollers 122, 122 coaxially, integrally formed on both surfaces of the
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above-mentioned driving sprocket 120 slide-contact to guide the work-piece
lifting/lowering chain 130 are formed.

It is noted that the reference numeral 140c in FIG. 5 denotes a chain mounting
pin hole, the reference numeral 140d in FIG. 5 denotes an engagement surface, which
is oppositely engaged with the other in a chain’s upright state, and the reference
numeral 140e in FIG. 3 denotes a docking fastener for oppositely holding the pair of
lifting/lowering support bars 142, 142.

Each of the block 141 and lifting/lowering support bar 142 has the same
cross-sectional form while being basically provided with the above-mentioned chain
mounting groove 140a, the chain guide contact surface 140b, the engagement surface
140d and the like, and is continuously attached to the drawing side and the feed side
of the work-piece lifting/lowering chain 130 so that a chain is fed or dispensed by a
pair of driving sprockets 120, 120.

Therefore the block 141 may be separately manufactured from the lifting/lowering
support bar 142.  However, after a long lifting/lowering support bar 142 obtained by
drawing or extrusion was cut by mounting intervals which are respectively twice the
chain pitch P, a side of the cut bar to which the work-piece lifting/lowering chain 130
is attached, is partially chamfered so that mutual flexing can be performed on the
drawing side of the work-piece lifting/lowering chain 130. Thus parts
manufacturing loads for a flexing suppression member 140 can be remarkably
reduced.

As shown in FIG. 3, at least a lifting/lowering support bar 142 in the flexing
suppression member 140 is provided with a plurality of arm-shaped work-piece
supporting members 150 for sequentially supporting a plurality of work-pieces W in
each region of a length corresponding to the chain’s upright state, and the work-pieces

W are stably supported on both sides of the lifter frame 110 in a both-sides supporting
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state.

It is noted that the set number and set intervals of these arm-shaped work-piece
supporting members 150 can be appropriately set in relation to work-pieces reserved
on the lifter frame 110.

Further, FIG. 6 shows a driving unit 160, which is disposed inside the lifter frame
110 as mentioned above to transmit power to the driving sprocket 120, which engages
with the work-piece lifting/lowering chain 130.

Specifically, the driving unit 160 comprises a regularly/reversely rotatable
driving motor 161, which serves as a driving source, a reduction mechanism 162 for
power-transmitting an output from this driving motor 161 and a synchronous rotating
gear mechanism 163, which synchronously rotating a pair of driving sprockets 120,
120 oppositely to each other, and the like. The pair of sprockets 120, 120 transmits
an output from this reduction mechanism 162 to the left and right of the driving unit
160.

In a case of the lifter device 100 of the present example, a pair of driving
sprockets 120, 120 is oppositely disposed while engagement positions between the
sprockets 120,120 and the pair of work-piece lifting/lowering chains 130, 130 are
shifted in the lifting direction within a range of a chain pitch P. When the
work-piece lifting/lowering chains 130, 130 are engaged with the pair of driving
sprockets 120, 120 during the work-piece lifting or lowering, any one of the
work-piece lifting/lowering chains 130, 130 is in an engagement with the driving
sprocket 120 and an intermittent chain feed state of a pitch unit P, which can be
generated by simultaneous disengagement of both driving sprockets 120, 120 is
prevented so that a smooth continuous chain feed state is ensured. And even if the
diameter of the driving sprocket is small, an engagement ratio is increased by a shifted

part X of an engagement position between the pair of driving sprockets 120, 120, so

10
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that an disengagement of the chain, a tooth Jumping of the sprocket and the like are
not generated whereby smooth, stable lifting/lowering movements can be performed.

Further, in the lifter device 100 of the present example a pair of chain guide
plates 170, 170, which contact roller chains forming the pair of work-piece
lifting/lowering chains 130, 130 are disposed near the top portion of the
above-mentioned pair of driving sprockets 120, 120, so that smooth lifting/lowering
movements can be attained.

It is noted that the reference numeral 180 shown in FIGS. 2 and 4 denotes a
detection sensor, which detects the lifting/lowering movement of the work-piece
lifting/lowering chains 130, and controls ON and OFF of lifting/lowering movement
in conjunction with a predetermined operation program.

In the thus obtained lifter device 100 of the present example as shown in FIG. 3,
when a pair of driving sprockets 120, 120 is regularly rotated to feed or dispense a
pair of work-piece lifting/lowering chains 130,130, a work-piece W can be lifted in a
stable chain’s upright state by flexing suppression members 140 consisting of
lifting/lowering support bars 142 which are respectively sequentially fed while being
opposed in a state sandwiched by a pair of driving sprockets 120, 120 and blocks 141
continuous to the lifting/lowering support bars 142, and when the pair of driving
sprockets 120, 120 are reversely rotated to draw the pair of work-piece
lifting/lowering chains 130, 130, a work-piece W can be lowered in a stable chain’s
upright state by flexing suppression members 140 consisting of blocks 141 which are
respectively sequentially drawn while being opposed in a state sandwiched by the pair
of driving sprockets 120, 120 and lifting/lowering support bars 142 continuous to the
blocks 141.

At this time, guide rollers 122, 122 integrally formed on both surfaces of the

driving sprocket abut on a pair of chain guide contact surfaces 140b, 140b formed in

11
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the flexing suppression member 140 and a pair of chain guide plates 170, 170 abuts
on roller chains forming a pair of work-piece lifting/lowering chains 130, 130, so that
smooth lifting/lowering movements are exhibited.

Therefore, the lifter device 100 of the present example is incorporated into a
conveyor M including a plurality of conveying rollers R, which convey a work-piece
W in a horizontal direction. When the work-piece lifting/lowering chains 130, 130
of the lifter device 100 are engaged with a pair of driving sprockets 120,120 to lift the
work-piece W, the lifting/lowering support bars 142 of each length corresponding to a
work-piece’s upright state are disposed oppositely to each other to suppress the
flexing of the work-piece lifting/lowering chains 130, 130. Thus, since a backlash,
vibration and flexing in the chain pitch unit are perfectly suppressed even in a case
where the work-piece W is a heavy lift or a high speed lifting/lowering is performed,
so that stable engagement between the chain and the sprocket can be realized. Thus
lifting/lowering movements of the work-piece W can be attained by a compact lifter
mechanism in a stable supporting state. F urther, since a feeding or dispensing side
of the chain continued to a drawing side of the work-piece lifting/lowering chain 130
is formed of a lifting/lowering support bar 142, the parts number and a load of
assembly of the lifter device can be significantly reduced as compared with a case
where all work-piece lifting/lowering chain is composed of a number of blocks 141.

It is noted that although the lifter device 100 was illustrated in a case where the
work-piece W is integrally incorporated into the conveyor M including a plurality of
conveying rollers R, which conveys the work-piece W in a horizontal direction, if the
lifter device 100 is a device necessary for lifting/lowering movements, even any
device except for the conveyor M can be incorporated in a compact manner.

Further, a pair of driving sprockets 120, 120 is oppositely disposed while

engagement positions between the sprockets 120,120 and the pair of work-piece

12
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lifting/lowering chains 130, 130 are shifted in the lifting direction within a range of a
chain pitch P.  When the engagement between the pair of driving sprockets 120, 120
and the work-piece lifting/lowering chains 130, 130 is performed, the work-piece
lifting/lowering chains 130 is in an engagement with any one of the driving sprockets
120 and an intermittent chain feed state of a pitch unit P, which can be generated by
simultaneous disengagement of both driving sprockets 120, 120 is prevented so that a
smooth continuous chain feed state is ensured. And even if the diameter of the
driving sprocket is small, an engagement ratio is increased by a shifted part of an
engagement position between the pair of driving sprockets 120, 120, so that a
disengagement of the chain a tooth Jjumping of the sprocket and the like are not
generated whereby smooth, stable lifting/lowering movement can be performed.
Thus the effects of the present invention are very large.
DESCRIPTION OF REFERENCE NUMERALS

100 ... Lifter device

110 ... Lifter frame

120 ... Driving sprocket

121 ... Sprocket teeth

122 ... Guide roller

130 ... Work-piece lifting/lowering chain

140 ... Flexing suppression member

140a ... Chain mounting groove

140b ... Chain guide contact surface

140c ... Chain mounting pin hole

140d ... Docking fastener

141 ... Block

142 ... Lifting/lowering support bar

13



150 ... Arm-shaped work-piece supporting member
160 ... Driving unit
161 ... Driving motor
162 ... Reduction mechanism
5 163 ... Synchronous rotating gear mechanism

170 ... Chain guide plate
180 ... Detection sensor
W ... Work-piece
R ... Conveying roller

10 M ... Conveyor
P ... Chain pitch
X ... A part of shifted engagement position

Those skilled in the art will readily recognize that changes may be made to
the invention as set forth herein by way of example without departing from the spirit

15 and the scope of the appended claims.

14
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CLAIMS

1. Alifter device in which a pair of work-piece lifting chains respectively fed
movably forward and backward by a pair of regularly/reversely rotatable driving
sprockets while being sandwiched by said sprockets includes flexing suppression
members disposed oppositely to each other and said flexing suppression members are
engaged with each other so that a work-piece is lifted or lowered in a chain’s upright
state of the fed chain, characterized in that

each of said flexing suppression members comprises a number of blocks
disposed at mounting intervals of one to two times the chain pitch on a drawing side
of said work-piece lifting/lowering chain and a lifting/lowering support bar of a length
corresponding to a chain’s upright state, disposed on a feeding side continued to the
drawing side of said work-piece lifting/lowering chain.

2. Alifter device according to claim 1, characterized in that said pair of
driving sprockets are oppositely disposed while engagement positions with said pair

of work-piece lifting/lowering chains are shifted in a lifting/lowering direction within

a range of the chain pitch.

15
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