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(54) CAR DEVICE OF ELEVATOR

(57) A car apparatus of an elevator which enables
the OH dimension of an elevator shaft to be shortened
is provided. For this purpose, for a car apparatus which
is comprising a car which ascends and descends within
an elevator shaft, a suspended ceiling which is provided
in a ceiling portion of the car, a car apron whichis provided
in an extended condition downward from a lower portion

of a car entrance side of the car, an indoor unit of an air
conditioner is provided between the ceiling portion of the
car and the suspended ceiling, an outdoor unit of the air
conditioner is provided under a car platform of the car
adjacent to the car apron, and an inspection hole for out-
door unit which can be opened and closed from the hall
is formed in the car apron.
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Description
Technical Field

[0001] The presentinventionrelatesto a car apparatus
of an elevator which is provided with an air conditioner
constituted by an indoor unit and an outdoor unit.

Background Art

[0002] In general, an air conditioner of an elevator is
disposed on a car, and warm air and cold air generated
by this air conditioner, what is called conditioned air is
guided into the car via guidance means. Incidentally, the
air conditioner, along with other elevator equipment, is
fixed onto a top surface of the car by use of mounting
means, and arranged so as to protrude upward from the
top surface of the car in the same way as other equip-
ment.

[0003] As a conventional car apparatus of an elevator
in which an air conditioner is installed on the car, there
has been proposed a car apparatus which is provided
with a heat storage/heat radiating body installed in an
upper part of the car with a gap from a ceiling of the car
and a damper which is provided in a flow passage of the
air conditioner and switches, in a variable manner, the
volume of the conditioned air supplied into a gap between
the car ceiling and the heat storage/heat radiating body
and into the car (refer to Patent Document 1, for exam-
ple). In such a car apparatus, in a case where there are
few passengers in the car, the volume of cold air supplied
intothe gapisincreased by opening the damper, whereby
heat is stored in the heat storage/heat radiating body.
When there are many passengers in the car, the volume
of cold air supplied into the car is increased by closing
the damper, whereby the cooling of the interior of the car
is performed by the cold air introduced into the car and
the radiation of the cold air from the heat storage/heat
radiating body.

Patent Document 1: Japanese Patent Laid-Open No.
5-787

Disclosure of the Invention
Problems to be Solved by the Invention

[0004] These days, space-saving designs of an eleva-
tor apparatus have been aimed at by using a machine
room-less elevator which is not provided with a machine
room above an elevator shaft. And in further saving the
space of such an elevator apparatus, the shortening of
the distance-from a top portion of the shaft to the highest
floor, what is called the OH (overhead) dimension be-
comes the most effective means. However, in conven-
tional car apparatus of an elevator, including the one de-
scribed in Patent Document 1, an air conditioner is one
of the devices installed on the car that protrude most
upward, and this was one of the reasons why the OH
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dimension cannot be shortened.

[0005] The present invention has been made to solve
problems as described above and the object of the in-
vention is to provide a car apparatus of an elevator which
enables the OH dimension of an elevator shaft to be
shortened.

Means for Solving the Problems

[0006] A car apparatus of an elevator related to the
present invention comprises a car which ascends and
descends within an elevator shaft, a suspended ceiling
which is provided in a ceiling portion of the car, a car
apron which is provided in an extended condition down-
ward from a lower portion of a car entrance side of the
car, an indoor unit of an air conditioner provided between
the ceiling portion of the car and the suspended ceiling,
an outdoor unit of the air conditioner which is provided
under a car platform of the car adjacent to the car apron,
and an inspection hole for outdoor unit which is provided
in the car apron and can be opened and closed from the
hall.

Effect of the Invention

[0007] The present invention enables the OH dimen-
sion of an elevator shaft to be shortened because the
invention provides a car apparatus of an elevator com-
prising a car which ascends and descends within an el-
evator shaft, a suspended ceiling which is provided in a
ceiling portion of the car, a car apron which is provided
in an extended condition downward from a lower portion
of a car entrance side of the car, an indoor unit of an air
conditioner provided between the ceiling portion of the
car and the suspended ceiling, an outdoor unit of the air
conditioner which is provided under a car platform of the
car adjacent to the car apron, and an inspection hole for
outdoor unit which is provided in the car apron and can
be opened and closed from the hall.

Brief Description of the Drawings
[0008]

Figure 1 is a front view of a car apparatus of an el-
evator in Embodiment 1 of the present invention.
Figure 2 is a side view of a car apparatus of an ele-
vator in Embodiment 1 of the present invention.
Figure 3 is a partially enlarged view of Figure 2.
Figure 4 is a partially enlarged view of Figure 1.
Figure 5 is a diagram to explain a car apparatus of
an elevator in Embodiment 1 of the present inven-
tion.

Description of Symbols

[0009] 1 shaft, 2 car, 3 car platform, 4 side wall portion,
5 ceiling portion, 6 cab, 7 suspended ceiling, 8 lighting
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fixture, 9 hall, 10 car door, 11 sill, 12 hall floor surface,
13 hall jamb, 14 hatch door, 15 sill, 16 car apron, 17 hall
apron, 18 indoor unit, 19 outdoor unit, 20 outlet port, 21
inlet port, 22 duct, 23 inspection hole for outdoor unit, 24
opening and closing lid, 25 connecting member

Best Mode for Carrying Out the Invention

[0010] Inorderto describe the presentinvention in fur-
ther detail, the invention will be described with reference
to the accompanying drawings. Incidentally, in each of
the drawings, the same symbols are applied to the same
or corresponding elements, and the duplicated explana-
tion thereof is simplified or omitted appropriately.

Embodiment 1

[0011] Figure 1 is a front view of a car apparatus of an
elevator in Embodiment 1 of the presentinvention, Figure
2 is a side view of the car apparatus, Figure 3 is a partially
enlarged view of Figure 2, and Figure 4 is a partially en-
larged view of Figure 1. In Figures 1 to 4, in a car 2 which
ascends and descends within an elevator shaft 1 a cab
6 is formed by a car platform 3 fixed to a car frame (not
shown), side wall portions 4 which are provided in a
standing manner on the car platform 3, and a ceiling por-
tion 5 provided in an upper part of the side wall portions
4. Incidentally, on a top surface of the ceiling portion 5,
there is installed equipment which is necessary for the
car apparatus of the elevator and whose height is not
more than prescribed values. A suspended ceiling 7 is
provided on a bottom surface of the ceiling portion 5
which becomes the interior of the cab 6, and a lighting
fixture 8 which illuminates the interior of the cab 6 is in-
stalled between the ceiling portion 5 and the suspended
ceiling 7.

[0012] On the hall 9 side of the car 2, a car entrance
is formed so as to be opposed to a hall entrance provided
on each floor, and a car door 10 which opens and closes
the car entrance is provided on the hall 9 side of this car
entrance. In this car door 10, an upper part thereof is
driven by a door driving unit (not shown) and a lower part
thereof is guided by a sill 11 provided substantially flush
with the car platform 3.

[0013] The hall entrance provided in the hall 9 of each
floor is formed by a hall floor surface 12 and a hall jamb
13 which is provided in a standing manner on the hall
floor surface 12, and a hatch door 14 which opens and
closes the hall entrance is provided on the shaft 1 side
of this hall entrance. This hatch door 14 is such that an
upper part thereof is suspended on a hanger roller and
a hanger rail (neither are shown) and a lower part thereof
is guided by a sill 15 which is provided substantially flush
with the hall floor surface 12.

[0014] A car apron 16 and a hall apron 17 are respec-
tively provided in the car 2 and the hall 9 so as to become
opposed to each other with a prescribed gap from each
other when the car 2 comes to a standstill at the hall 9,
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and the car apron 16 is disposed so as to extend down-
ward from a lower part on the car entrance side of the
car 2. Incidentally, the car apron 16 and the hall apron
17 are installed to prevent passengers within the car 2
and passengers on the hall 9 from being sandwiched
between the car 2 and the hall 9 or falling into the shaft
1 when the inaccurate car leveling for landing happens
for some reason, and provided under the sills 11 and 15,
respectively, in a hanging condition.

[0015] In a car apparatus having this construction, an
air conditioner of the elevator is constituted by an indoor
unit 18 and an outdoor unit 19 in a divided manner, the
indoor unit 18 being provided in the cab 6 and the outdoor
unit 19 being provided under the car platform 3 of the car
2. The indoor unit 18 of the air conditioner is fixed to a
bottom surface of the ceiling portion 5 from below and
disposed between the ceiling portion 5 and the suspend-
ed ceiling 7. The indoor unit 18 of the air conditioner is
disposed above the lighting fixture 8 so that its shade
cannot be seen from passengers in the cab 6. In order
to prevent a short cycle in which the conditioned air de-
livered from the air conditioner is immediately sucked
into the air conditioner, an outlet port 20 of conditioned
air is provided on one side surface of the suspended ceil-
ing 7 and an inlet port 21 which sucks the air in the cab
6 is provided on the other side surface opposite to this
side so as to face the direction opposite to the outlet port
20. That is, the outlet port 20 and inlet port 21 of the air
conditioner are provided in close vicinity to opposite side
wall portions 4 in the cab 6, whereby a prescribed dis-
tance is kept. Incidentally, in a case where there is a
prescribed distance between the inlet port 21 formed on
the other side surface of the suspended ceiling 7 and the
indoor unit 18, as shown in Figure 1, the spacing between
the inlet port 21 and the indoor unit 18 can be connected
by use of a duct 22 or the like.

[0016] The outdoor unit 19 of the air conditioner is fixed
to a bottom surface of the car platform 3 from below and
disposed in a middle part on the car entrance side. That
is, the outdoor unit 19 is disposed on the back side of the
car apron 16 provided in a hanging condition from the
car platform 3 downward and adjacent to this car apron
16. Incidentally, a portion of the car apron 16 correspond-
ing to the outdoor unit 19 is provided with an inspection
hole for outdoor unit 23, and an opening and closing lid
24 which can be opened and closed from the hall 9 side
is provided on this inspection hole for outdoor unit 23.
[0017] The spacing between the indoor unit 18 and
outdoor unit 19 of the air conditioner is connected by a
connecting member 25, such as a drain hose, a coolant
tube and wiring or the like, and this connecting member
25 extends from the interior of the cab 6 to the back sur-
face and bottom surface of the car 2 and is fixed to the
outside of the car 2 so as to avoid the car entrance. There-
fore, the drain generated within the indoor unit 18 is con-
veyed via the drain hose to the outdoor unit 19 provided
under the car 2 and is subjected to evaporation treatment
in the outdoor unit 19.
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[0018] Thanks to this construction, it becomes unnec-
essary to dispose the air conditioner of the elevator on
the top surface of the car 2 and it becomes possible to
shorten the OH dimension of the shaft 1. That is, by di-
viding the air conditioner into the indoor unit 18 and the
outdoor unit 19, it becomes possible to dispose the min-
iaturized indoor unit 18 between the ceiling portion 5 and
the suspended ceiling 7. Incidentally, in performing the
maintenance work of the indoor unit 18, by removing a
lighting panel (not shown) which is provided on the sus-
pended ceiling 7 or removing the suspended ceiling 7
itself, it becomes possible to perform the work easily from
inside of the cab 6. Therefore, it is unnecessary for the
maintenance person to mount onto the top surface of the
car 2 as during the maintenance of a conventional air
conditioner and the maintenance work of indoor unit 18
is excellent in workability and safety.

[0019] On the other hand, the outdoor unit 19 of the
air conditioner is installed under the car platform 3 of the
car 2 which has not hitherto been used. Therefore, the
outdoor unit 19 of the air conditioner does not interfere
with other elevator equipment installed within the shaft 1
during the ascent and descent of the car 2, and it be-
comes possible to ensure a sufficient work space on the
top surface of the car 2. Incidentally, in performing the
maintenance work of the outdoor unit 19, first, the main-
tenance person of the elevator in a prescribed hall 9 caus-
es the car 2 which is at a standstill at the hall to ascend
at a low speed. Then, the car 2 is stopped the instant the
inspection hole for outdoor unit 23 provided in the car
apron 16 has come to a position where the work is easily
performed, and the maintenance work is performed via
the inspection hole for outdoor unit 23 from the hall 9.
Figure 5 shows the condition of a car apparatus during
such maintenance work. Therefore, also the mainte-
nance work of the outdoor unit 19 of the air conditioner
can be performed from the hall 9 safely and easily.
[0020] Incidentally, it is needless to say that the car
apparatus of an elevator related to the present invention
is effective in both a machine room-less elevator and an
elevator having a machine room.

Industrial Applicability

[0021] As described above, according to the car ap-
paratus of an elevator related to the present invention, it
is possible to shorten the OH dimension of the shaft by
dividing an air conditioner of the elevator into an indoor
unit and an outdoor unit and disposing the indoor unit
between a ceiling portion of a car and an suspended ceil-
ing and disposing the outdoor unit under a car platform
of the car. Incidentally, because the maintenance work
can be easily performed for the indoor unit from inside
the cab and for the outdoor unit from the hall, the main-
tenance work of the air conditioner is excellent in work-
ability and safety.
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Claims

1.

An car apparatus of an elevator comprising:

a car which ascends and descends within an
elevator shaft;

a suspended ceiling which is provided in a ceil-
ing portion of the car;

a car apron which is provided in an extended
condition downward from a lower portion of a
car entrance side of the car;

an indoor unit of an air conditioner provided be-
tween the ceiling portion of the car and the sus-
pended ceiling;

an outdoor unit of the air conditioner which is
provided under a car platform of the car adjacent
to the car apron; and

an inspection hole for outdoor unit which is pro-
vided in the car apron and can be opened and
closed from the hall.

The car apparatus of an elevator according to claim
1, characterized in that an outlet port and an inlet
port of the air conditioner provided in the suspended
ceiling are respectively installed in close vicinity to
opposite side wall portions in the cab.

The car apparatus of an elevator according to claim
1 or 2, characterized in that the indoor unit of the
air conditioner is disposed above a lighting fixture
provided between the ceiling portion of the car and
the suspended ceiling.

The car apparatus of an elevator according to any
of claims 1 to 3, characterized in that a coolant
tube and a drain hose connected to the indoor unit
and outdoor unit of the air conditioner are provided
outside the car by avoiding the car entrance.
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