
HYDRAULIC DEVICE FOR ELEVATING/LOWERING CHAIR
BACKGROUND OF THE INVENTION Field of the Invention The
present invention relates to an improvement on a
hydraulic device for elevating/lowering a chair of
barbering/beautification or dentistry, particularly of
barbering, whose seat part's elevation is performed
through  technician's stepping on an operation lever
which is for stepping  on at the time of performance
of technique, said hydraulic device  controlling
elevation and descent of the chair through stepping
on of the operation lever. Description of the Related
Art Regarding a conventional chair, for example,
regarding  a chair of barbering/beautification, there
are a chair in which  hydraulic fluid is supplied to a
hydraulic cylinder, utilizing  a pump of an electric
pump and a chair in which hydraulic fluid  is supplied
to a hydraulic cylinder, through stepping on the
above-mentioned operation lever by a foot. Regarding
an  elevating/lowering device for a chair in which the
electric pump  is utilized, for example, there is a
device described in Japanese  Utility Model
Application Laid-Open No. H4-52634. In such a  device
in which a chair is elevated through such an electric
pump, a seat part is elevated to a desired position
continuously  since hydraulic fluid is supplied to the
hydraulic cylinder 1 continuously by means of the
pump. Accordingly, such a device  has not given a
shock to a seating person who receives technician's  



work while the seat is being elevated. On the other
hand, in a case of a simple chair in which  hydraulic
fluid is supplied from an oil tank through stepping
on an operation lever by a foot (which is popularly
adopted for  beauty treatment, for example, in a case
of a chair which is  introduced in a URL
(http://www.takarabelmont.co.jp/ribiyou/index.html) in
a web  site of the present applicant company, since
hydraulic fluid  for one time is supplied from a
hydraulic cylinder to an  elevating/lowering cylinder
through one time stepping, it is  necessary to step on
the operation lever a plurality of times  to elevate a
person who receives technician's work to a desired
height position. In the device in which oil is
supplied to the  elevating/lowering cylinder through
stepping on the operation  lever by a foot, since the
oil supply to the elevating/ lowering  cylinder is
stopped every time the operation lever is stepped,
there is a problem that the seat part is stopped every
time oil  supply to the hydraulic cylinder is stopped
so that such a device  gives shock to the person who
receives technician's work and  gives him/her an
uncomfortable feeling. SUMMARY OF THE INVENTION The
present invention is to solve the above-described
problem, and it is an object of the present invention
to provide 2 a chair elevating/lowering hydraulic
device which allows oil  stored in an accumulator to
be supplied to an elevating/ lowering  



cylinder between a stepping-on and a next stepping-on
of an  operation lever so that the elevating/lowering
cylinder ascends  continuously without stopping, and
thus the device does not give  a person who receives
technician's work any shock and an  uncomfortable
feeling, and in which by stepping on the operation
lever to a lowest portion, since a control lever
attached to  a foot pump as a unit allows an oil
discharge valve to be opened  so that oil inside the
elevating/lowering cylinder and the  accumulator can
be returned to a tank, the structure can be simple,
and the cost can be reduced. The chair
elevating/lowering hydraulic device of the  present
invention is to achieve the above-described object,
and  the means of first aspect is characterized in
that the hydraulic  device comprises: a foot pump
which absorbs oil by an ascent  of an operation lever,
which discharges oil stored by a  stepping-on of the
operation lever, and which discharges stored  oil by a
stepping-on of the operation lever to a lowest
position;  a check valve which is opened by the oil
pressure of the oil  discharged from the foot pump,
which is opened when the foot  pump is lowered to the
lowest position, and which allows the  oil from the
non-return side to pass to allow it to return to  an
oil tank through the f cot pump; an elevating/lowering
cylinder  which is for elevating/ 1 owe ring a seat
part and which is coupled  with the non-return side of
the check valve through flow rate  regulating means
such as an orifice or the like; and an accumulator 3
storing part of oil when oiI from the foot pump is
supplied through  



the first check valve; wherein the device stores part
of oil  supplied from the foot pump in the accumulator
and supplies it  also to the elevating/lowering
cylinder so as to elevate it,  the device keeps the
elevating/lowering cylinder ascending by  oil stored
in the accumulator when oil supply from the foot pump
is stopped, and the device allows oil inside the
accumulator  and elevating/lowering cylinder to return
to the oil tank through  the inside of the foot pump
when the check valve is opened by  the foot pump. The
means of second aspect is characterized in that the
hydraulic device comprises: a foot pump which absorbs
oil by  an ascent of an operation lever, which
discharges oil stored  by a stepping-on of the
operation lever, and which discharges  stored oil by a
stepping-on of the operation lever to a lowest
position; a f irst check valve which is opened by the
oil pressure  of the oil discharged from the foot
pump, which is opened when  the foot pump is lowered
to the lowest position, and which allows  the oil from
the non-return side to pass to allow it to return  to
an oil tank through the foot pump; an accumulator
storing  part of oil when oil from the foot pump is
supplied through the  first check valve; flow rate
regulating means such as an orifice  or the like which
reduces the flow rate of the oil supplied from  the
foot pump through the first check valve; a second
check valve  which is coupled in parallel with the
flow rate regulating means  to block the flow of the
oil from the foot pump; and an  elevating/lowering
cylinderwhich is coupledwith the first flow 4 



rate regulating means and the second check valve;
wherein the  device stores part of oil supplied from
the foot pump in the  accumulator and supplies it to
the elevating/lowering cylinder  through the first
flow rate regulating means so as to elevate  it, the
device allows oil stored in the accumulator to be
supplied  to the elevating/lowering cylinder through
the flow rate  regulating means to elevate it when oil
supply from the foot  pump is stopped, the device
allows oil from the accumulator to  be returned from
the first check valve to the oil tank through  the
foot pump when the first check valve is opened by the
foot  pump, and the device allows oil inside the
elevating/ lowering  cylinder to be returned from the
second check valve to the oil  tank through the foot
pump. The means of third aspect is characterized in
that in the  above-described claim 1 or 2, a second
accumulator of a small  capacitance is coupled in
parallel with the accumulator and is  provided for
mitigating shocks of starting times and stopping
times of a descent of the elevating/lowering cylinder.
The means of fourth aspect is characterized in that in
the above-described second aspect, flow rate
regulating means  such as a second orifice or the like
is formed in the second  check valve, and the means of
fifth aspect is characterized in  that in the
above-described second aspect, the second orifice  is
formed on an oil discharge path of the foot pump. As
described above, in the present invention, since the
device stores part of oil supplied from the foot pump
in the  accumulator and supplies it also to the
elevating/lowering 



5 cylinder so as to elevate it, keeps the
elevating/lowering  cylinder ascending by oil stored
in the accumulator when oil  supply from the foot pump
is stopped, and allows oil inside the  accumulator and
elevating/lowering cylinder to return to the  oil tank
through the inside of the foot pump when the check
valve  is opened by the foot pump, the
elevating/lowering cylinder  ascends continuously
without stopping even at the time of  stopping of the
operation lever at the time of an ascent of the
elevating/lowering cylinder so as not to give a
seating person  who receives technician's work any
shock and an uncomfortable  feeling. Further, when the
check valve allows oil to pass in  a reverse
direction, since oil in the accumulator and the
elevating/ lowering cylinder is allowed to return
simultaneously  to the oil tank, even a descent of the
elevating/lowering cylinder  is performed without any
shock, without giving a person who  receives
technician's work an uncomfortable feeling.
Furthermore, since movement of oil to the oil tank is
performed  through the foot pump, miniaturization of
the entire hydraulic  device can be achieved. Since
oil discharge from the elevating/ lowering cylinder
to the tank is performed through the second check
valve, oil  supply to the elevating/ lowering cylinder
and oil discharge have  different paths, so that the
ascent speed and descent speed of  the
elevating/lowering cylinder can be changed. Since the
amount of oil discharge from the second check  valve
can be regulated through the second orifice, the
descent  



speed of the elevating/lowering cylinder can be fast,
and 6 speeding up of performing technique can be
achieved. Since the accumulator which operates at a
low pressure  is coupled in series with a large
capacitance accumulator, oil  from the small
capacitance accumulator is gradually returned  to the
oil tank at the time of starting and stopping of a
descent  of the elevating/lowering cylinder, and thus
advantageous  effects such as no shock at the time of
starting and stopping  are yielded. BRIEF DESCRIPTION
OF THE DRAWINGS FIG. 1 is a cross-sectional view,
showing one embodiment  of a hydraulic device for
elevating/lowering a chair according  to the present
invention, of the time of a state in which a piston
of a foot pump is elevated to absorb oil from an oil
tank; FIG. 2 is a cross-sectional view of a state in
which the  cylinder is lowered to supply oil to an
elevating/lowering  cylinder and an accumulator; FIG.
3 is a cross-sectional view of a state in which the
cylinder is at a lowest position to return oil inside
the  elevating/lowering cylinder and the accumulator
to the oil tank; FIG. 4 is an enlarged cross-sectional
view of a main part  of FIG. 2; FIG. 5 is a hydraulic
circuit of the hydraulic device for
elevating/lowering a chair of the present invention.
BEST MODE FOR CARRYING OUT THE INVENTION In the
present invention, oil stored in an accumulator 



7 is supplied to an elevating/lowering cylinder
between stepping  on of an operation lever and the
next stepping on of the operation  lever so that the
elevating/ lowering cylinder can be elevated
continuously, and the lowering of the
elevating/lowering  cylinder can be performed by
allowing a foot pump to descend  to a lowest position.
First Embodiment: One embodiment of a hydraulic device
for  elevating/lowering a chair according to the
present invention  will be described below with
reference to FIGS. 1-5. Reference numeral 1 denotes an
operation lever which is  rotatably supported on an
unillustrated main body case and which  is rotated by
stepping on of a technician's foot, reference  numeral
2 denotes a press lever which rotates with the
operation  lever 1, and reference numeral 3 denotes a
foot pump through  which a piston rod 31 descends to
compress oil stored in a cylinder  32 when the
operation lever 1 is stepped on to rotate the press
lever 2 downwardly. The foot pump 3 is composed of the
piston rod 31 which  descends by means of the press
lever 2 against the spring force  of a spring 32, a
piston 33 attached to this piston rod 31, and  a
cylinder 34 which stores oil through an ascent of this
piston  33, and a lower part of the cylinder 34 is
accommodated in an  oil tank 4. In the cylinder 34, an
oil discharge hole 34a opening to  the oil tank 4 is
formed, and an oil supply hole 34b opening 



8 at a portion on which oil of the oil tank 4 exists
is formed.  In a bottom part of the cylinder 34, a
valve body 35 in which  a vertical oil supply hole 35a
which communicates with the oil  supply hole 34b is
formed is incorporated. On this valve body  35 placed
is a valve 36 which is for opening the vertical oil
supply hole 35b to absorb oil from the oil tank 4 when
the piston  33 ascends and which is for closing it
when the piston 33 descends. A control lever 37 having
an oil discharge hole 37a which  is for allowing a
ball 51 of a first check valve 5 which will  be
described later to descend against the spring force of
a spring  52 is incorporated in an axial longitudinal
direction of the  piston 33. In the piston 33, formed
is a communication hole  33a for allowing the oil
discharge hole 34a and the oil discharge  hole 37a to
communicate with each other when this piston 33
reaches  the lowest position. The first check valve 5
composed of the ball 51 and the  spring 52 which
spring biases this ball 51 is incorporated in  a lower
part of the valve body 35 in the cylinder 34, and a
gas  type accumulator 6 is connected to a lower part
of the check  valve 5 through a pipe 6a which also
serves as an orifice. Since  this accumulator 6 is
constructed separately from the foot pump  3 and a
later-described elevating/lowering cylinder 7, in a
case  where there is a hydraulic device composed only
of the foot pump  3 and the elevating/lowering
cylinder 7, by adding the  accumulator 6 and the pipe
6a which also serves as an orifice  later on, effects
of the present invention can be obtained. 



This gas type accumulator 6 has a structure in which
gas 9 in a gas chamber is compressed when oil is
supplied and in which  when supply Of this oil is
released, stored oil is discharged.  As the
accumulator 6, although a gas type is more effective
for  miniaturization, it is not necessarily limited to
a gas type,  and it may be a spring type. Reference
numeral 7 denotes the elevating/lowering  cylinder in
which a seat part of a barbering/beautification chair
is rotatably supported on an upper part of an
elevating/lowering  lever 71, and a valve member 8
composed of flow rate regulating  means 81
(hereinafter referred to as a first orifice) which is
capable of a first flow rate regulation, flow rate
regulating  means 82 (hereinafter referred to as a
second orifice) which  is capable of a second flow
rate regulation, and a second check  valve 83 is
attached between a lower part oil chamber inacylinder
72 and the first check valve 5 in the foot pump 3. The
second check valve 83 in the valve member 8 is formed
into a cylindrical shape such that one end is opened
and the other end forms a second orifice 82 which
reduces the flow rate  of the oil, and the inside
thereof is composed of a ball 83a  which seals the
second orifice 82 and a spring 83b which spring
biases this ball 83a, and a first orifice 81 is
formed, on the  wall surface on which the
secondorifice 82 is formed, ata position  which is not
closed by the ball 83a. FIG. 5 shows the chair e
levating /lowering hydraulic device  as a hydraulic
circuit and shows the members which are the same  



as those of the above-described structure by means of
the same  reference numerals. 10 In this hydraulic
circuit, reference numeral 36 is shown  by the mark of
a check valve because the valve 36 absorbs oil  from
the oil tank 4 when the piston 33 ascends to cause the
oil  chamber to be in a negative pressure, and because
the valve 36  closes the vertical oil supply hole 35a
when the piston 33 descends.  As a result, it operates
similarly to a check valve. Therefore,  it is shown by
the mark of a check valve. Reference numeral 9 shows
another accumulator which is  connected in parallel to
the accumulator 6. Regarding this  accumulator 9, in a
case where the accumulator 6 has a large  capacitance
and where, for example, the diameter thereof is 12-24
mm, and the gas pressure is 1.3-2.5 MPa, the
accumulator 9 will  have a small capacitance where the
diameter thereof is 4-12 mm  and where the gas
pressure thereof is 0.5-1.0 MPa. By adopting  this
accumulator 9, at the time of starting descent of the
piston  71 and at the time of stop thereof in the
elevating/lowering  cylinder 7, shocks can be reduced.
While a case has been  described where the
capacitances of the accumulators 6, 9 differ  from
each other, strokes of the pistons of the two
accumulators  6, 9 may be differ from each other.
Next, operations of the chair elevating/lowering
hydraulic device of the present invention will be
described based  on the above-described structure.
First, in a state in which the piston of the  



elevating/lowering cylinder 7 is at the lowest
position and in  which oil is discharged into the
accumulator 6bythe gas pressure,  when a technician
steps on the operation lever 1 to rotate it, 11 since
the press lever 2 also rotates, the piston of the foot
pump 3 descends, and the oil inside the oil chamber
downwardly  presses the ball 51 of the first check
valve 5 against the spring  force of the spring 52
through the gap between the valve 36 and  the control
lever 37 and the gap between this control lever 37
and the valve body 35. Accordingly, the oil is
supplied to the  elevating/ lowering cylinder 7
through the first orifice 81 of  the valve member 8
and is also supplied to the accumulators 6,  9 through
the pipe 6a. Here, since the smaller the diameter of
the first orifice  81, the smaller the amount of oil
supplied to the accumulators  6, 9 becomes, and since
the larger the diameter, the larger the  amount
becomes, in a case where the elevation speed of the
piston  71 is made high, the diameter of the first
orifice 81 is made  large. Conversely, in a case where
the speed is made low, the  diameter is made small.
Thus, it is necessary to determine them  according to
the design of a manufacturing time. When the foot is
removed from the operation lever 1, the  piston 31
ascends bymeans of the spring 32. Due to this
elevation,  since the inside of oil chamber of the
foot pump 3 becomes a  negative pressure, the valve 36
is pulled upwardly, and oil is  stored inside the oil
chamber from the oil tank 4 through the  oil supply
hole 34b and the vertical oil supply hole 35a. 



On the other hand, when the oil supply from the foot
pump  3 is stopped, since mainly the oil stored inside
the accumulator  6 is pressuredby the gas pressure,
the oil inside the accumulator  6 is supplied from
this accumulator 6 through the pipe 6a to 12 the oil
chamber of the e levating/lowe ring cylinder 7 through
the first orifice 81 of the valve member 8.
Accordingly, since  the piston of the elevating/
lowering cylinder 7 is continuously  elevated even
when oil supply from the foot pump 3 stops, the
piston 71 ascends smoothly, and the device does not
give the  seating person who receives technician's
work any shock and an  uncomfortable feeling. Since
the accumulator 6 is connected with the same path  as
that for supplying from the foot pump 3 to the e
levating/ lowering cylinder 7, at the time of moving
upward and  downward of the piston 71 of the
elevating/lowering cylinder  7, shock can be reduced
by the oil of the accumulator 6. Thereafter,
similarly, by stepping on the operation lever  1, oil
is supplied from the foot pump 3 to the elevating/
lowering  cylinder 7, and then by removing the foot
from the operation  lever 1, oil is supplied from the
accumulator 6. Thus, such  operations will be repeated
until the seat part reaches a desired  height
position. Next, operations for allowing the seat part
to descend  for example in a case where performing
technique is completed  will be described. In this
case, when the operation lever I  is stepped on to the
lowest position so that the piston 33 is  



lowered to the lowest position, since the control
lever 37 allows  the ball 51 in the first check valve
5 to descend against the  spring force of the spring
52, the valve member which has been  closed by the
ball 51 of the valve body 35 is opened, and at  this
position, the oil discharge hole 34a and the oil
discharge 13 hole 37a are communicated through the
communication hole 33a.  Thus, the oil stored in the
accumulator 6 is returned to the  oil tank 4.
Meanwhile, since the oil which has been stored inside
the  e levat ing /lowering cylinder 7 is returned to
the inside of the  oil tank 4 through the same path as
that of the oil from the  accumulator 6 through the
first orifice 81, and since the ball  83a of the
second check valve 83 is withdrawn against the spring
force of the spring 83b by the oil pressure stored
inside the  elevating/lowering cylinder 7, the stored
oil is returned to  theoiltank4 through the second
orifice 82 as well as the orifice  81. Accordingly,
since the oil stored in the elevating/ lowering
cylinder 7 is discharged through the first  and second
orifices 81, 82, the descent speed of the piston 71
becomes high, so that speeding up for a next work can
be achieved.  Although this descent stops at the time
when the remaining amount  of the oil inside the
accumulator 6 and the elevating/ lowering  cylinder 7
becomes a predetermined amount, since oil discharge
from the elevating/ lowering cylinder 7 and the
accumulators 6,  9 are simultaneously performed, at
the times of starting and  



stopping a descent of the piston 71, a descent is
smoothly  performed without yielding any shock. When a
foot is removed from the operation lever 1 during  a
descent of the piston 71, since the ball 51 of the
first check  valve 5 closes the valve portionbythe
spring force of the spring  52, the oil from the
elevating/lowering cylinder 7 is stored 14 inside the
accumulators 6, 9 through the first and second
orifices  81, 82, to wait for a next ascent of the
piston 71. In the embodiment described above, although
a device in  which the second orifice 82 is formed in
the valve member 8 is  shown, the second orifice 82
may be formed on a flow path of  a descent time of the
communication hole 33a formed in the piston  33 in the
foot pump 3, or on the oil discharge hole 34a formed
in the cylinder 34, or on the oil discharge hole 37a,
or the  like. Possibility of Industrial Utilization
The hydraulic device for elevating/lowering a chair of
the present invention is not limited to a
barbering/beautification chair and can be applied to
other chairs  of a foot stepping type or to a bed, or
the.like. 15 What is claimed is: 1. A hydraulic device
for elevating/lowering a chair  comprising: a foot
pump which absorbs oil by an ascent of an operation
lever, which discharges oil stored by a stepping-on of
the  



operation lever, and which discharges stored oil by a
stepping-on  of the operation lever to a lowest
position; a check valve which is opened by the oil
pressure of the  oil discharged from the foot pump,
which is opened when the foot  pump is lowered to the
lowest position, and which allows the  oil from the
non-return side to pass to allow it to return to  an
oil tank through the foot pump; an elevating/lowering
cylinder which is for  elevating/lowering a seat part
and which is coupled with the  non-return side of the
check valve through flow rate regulating  means such
as an orifice or the like; and an accumulator storing
part of oil when oil from the foot  pump is supplied
through the first check valve; wherein the device
stores part of oil supplied from the  foot pump in the
accumulator and supplies it also to the
elevating/lowering cylinder so as to elevate it, the
device keeps  the e levat ing/ lowering cylinder
ascending by oil stored in the  accumulator when oil
supply from the foot pump is stopped, and  the device
allows oil inside the accumulator and
elevating/lowering cylinder to return to the oil tank
through  the inside of the foot pump when the check
valve is opened by 16 the foot pump. 2. A hydraulic
device for elevating/lowering a chair  comprising: a
foot pump which absorbs oil by an ascent of an
operation  lever, which discharges oil stored by a
stepping-on of the  



operation lever, and which discharges stored oilby bya
stepping of the operation lever to a lowest position;
a first check valve which is opened by the oil
pressure  of the oil discharged from the foot pump,
which is opened when  the foot pump is lowered to the
lowest position, and which allows  the oil from the
non-return side to pass to allow it to return  to an
oil tank through the foot pump; an accumulator storing
part of oil when oil from the foot  pump is supplied
through the first check valve; flow rate regulating
means such as an orifice or the like which reduces the
flow rate of the oil supplied from the foot  pump
through the first check valve; a second check valve
which is coupled in parallel with  the flow rate
regulating means to block the flow of the oil from
the foot pump; and an elevating/lowering cylinder
which is coupled with the  first flow rate regulating
means and the second check valve;  wherein the device
stores part of oil supplied from the  foot pump in the
accumulator and supplies it to the elevating/lowering
cylinder through the first flow rate  regulating means
so as to elevate it, the device allows oil stored  in
the accumulator to be supplied to the
elevating/lowering 17 cylinder through the flow rate
regulating means to elevate it  when oil supply from
the foot pump is stopped, the device allows  oil from
the accumulator to be returned from the first check  



valve to the oil tank through the foot pump when the
first check  valve is opened by the foot pump, and the
device allows oil inside  the elevating/lowering
cylinder to be returned from the second  check valve
to the oil tank through the foot pump. 3. The chair
elevating/lowering hydraulic device  according to
claim 1 or 2, wherein a second accumulator is coupled
in parallel with the accumulator, the second
accumulator  operating at a low pressure and being
provided for mitigating  shocks of starting times and
stopping times of a descent of the  eievating/lowering
cylinder. 4. The chair elevating/lowering hydraulic
device  according to claim 1 or 2, wherein flow rate
regulating means  such as a second orifice or the like
is formed in the second  check valve. 5. The chair
elevating/lowering hydraulic device  according to
claim 2, wherein flow rate regulating means such  as a
second orifice or the like is formed on an oil
discharge  path of the foot pump. 18 


