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(54) COOLING DEVICE FOR ELEVATOR

(67)  Providedis acooling device of an elevator which
makes complicated maintenance work unnecessary and
can obtain a necessary cooling effect. For this purpose,
a cooling device of an elevator which cools apparatus
provided in a car of the elevator includes an air intake
section which introduces an airflow caused by the run-
ning wind during the ascent and descent of the car into
the interior of the apparatus, an air discharge section
which discharges the air in the interior of the apparatus

to outside the apparatus, and foreign matter separating
means which is provided in the air intake section and
separates foreign matter contained in the airflow by using
at least either a centrifugal force or gravitational force
which acts on the foreign matter. The air intake section
is configured in such a manner that the airflow whose
foreign matter is separated by the foreign matter sepa-
rating means and whose foreign matter content is low-
ered from the foreign matter content before the separa-
tion, is introduced into the interior of the apparatus.
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Description
Technical Field

[0001] The present invention relates to a cooling de-
vice of an elevator.

Background Art

[0002] As a conventional cooling device of an elevator
which cools apparatus installed in a car of an elevator,
such as a control board, there is, for example, a cooling
device in which a radiating fin, a cooling fan or a duct for
taking in the running wind during a run of the car and the
like are used.

[0003] A typical example of such a conventional cool-
ing device of an elevator is shown in Figure 12. In Figure
12, reference numeral 1 denotes a cabinet provided, for
example, in an upper part of a car of the elevator, which
is not shown. An object of cooling 2, which is a heat gen-
erating apparatus, such as a circuit board, is accommo-
dated in this cabinet 1. An air intake port 3 is provided
on one side surface of the cabinet 1. An intake air filter
21 for removing foreign matter in the air, such as dust,
is attached to this air intake port 3. An air discharge fan
22 which serves also as an air discharge port is attached
to the other side surface of the cabinet 1. In general, this
air discharge fan 22 is rotatably driven by an electric mo-
tor. And when this air discharge fan 22 rotates, the air
whose temperature rises due to the heat generated by
the object of cooling 2 is discharged from the cabinet 1.
Then, the atmospheric pressure in the cabinet 1 drops
and, therefore, the outside air is sucked into the cabinet
1 from the air intake port 3. On this occasion, the foreign
matter contained in the sucked air is captured.

[0004] As another example of a conventional cooling
device of an elevator, the cooling device described in
Patent Literature 1 is known. Patent Literature 1 de-
scribes a radiating device of an elevator which is such
that a fan device which cools a circuit board mounted on
a car is provided in the car and this fan device is rotated
by mechanically transmitting the rotation of a roller guide
which rolls along a guide rail and guides the ascent and
descent of the car. Patent Literature 1 describes also a
cooling device in which there are provided a plurality of
air intake/discharge ports which take in the running wind
during the ascent and descent of the car and discharge
the taken-in running wind and a ventilation duct which
guides the running wind to a circuit board mounted on
the car.

Citation List
Patent Literature
[0005]

Patent Literature 1: Japanese Patent Laid-Open No.
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2001-341962
Summary of Invention
Technical Problem

[0006] However,insuch conventional cooling devices
of an elevator, those in which a radiating fan is used dis-
sipate the heat of an object of cooling by the diffusion of
heat by thermal conduction and by the natural convection
of the air surrounding the radiating fin. Therefore, it is
necessary to use a cooling fan having a volume suited
to the calorific value of the object of cooling and when
the calorific value of the object of cooling is large, the
size of a cooling fan increases, posing the problem that
a wide installation space is necessary.

[0007] Also, in conventional cooling devices of an el-
evator, those in which a cooling fan is used forcedly take
in the air from outside the car. Foreign matter, such as
sand and dust, may sometimes be contained in the air
taken in from outside the car. For this reason, the foreign
matter, such as sand and dust, contained in the air taken
in from outside the car is blown onto an object of cooling.
Therefore, this poses the problem that the foreign matter
adheres to the fan and deposits thereon, reducing the
cooling capacity. Furthermore, in the case where foreign
matter adheres to a circuit board, which is an object of
cooling, and deposits thereon, tracking of an electric cir-
cuit occurs due to the dust and moisture, carbides and
the like, inducing failures in the apparatus.

[0008] In order to prevent troubles by the foreign mat-
ter, such as sand and dust, contained in the air taken in
from outside the car, for example, as shown in Figure 12,
a filter for removing the foreign matter in the air may
sometimes be arranged in an air intake port. However,
in this case, clogging occurs if much foreign matter ad-
heres to the filter, posing the problem that the inflow vol-
ume of the air decreases, resulting in a decrease in the
cooling capacity. In order to prevent this clogging of the
filter, it is necessary to carry out maintenance, such as
periodic replacement and cleaning of the filter, posing
the problem that complicated troublesome work is re-
quired.

[0009] Inthe conventional cooling device of an elevator
described in Patent Literature 1, the rotation of the roller
guide is mechanically transmitted to the cooling fan via
a rotation transmission mechanism and is used as the
power for rotating the cooling fan. For this reason, many
moving parts exist in the cooling fan and the rotation
transmission mechanism and wear occurs in these mov-
ing parts. Therefore, maintenance such as the replace-
ment of worn parts is necessary, posing the problem that
complicated troublesome work is required. Patent Liter-
ature 1 contains a description to the effect that there is
also provided a ventilation duct having a plurality of air
intake/discharge ports for taking in the running wind dur-
ing the ascent and descent of the car. However, such a
ventilation duct requires many members, posing the
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problem that the car weight increases and the problem
that manufacturing requires high costs.

[0010] The presentinvention was made to solve such
problems and provides a cooling device of an elevator
which makes complicated maintenance work unneces-
sary and can obtain a necessary cooling effect.

Means for Solving the Problems

[0011] A cooling device of an elevator according to the
present invention, which cools apparatus provided in a
car of the elevator, comprises: an air intake section which
introduces an airflow caused by the running wind during
the ascent and descent of the car into the interior of the
apparatus; an air discharge section which discharges the
air in the interior of the apparatus to outside the appara-
tus; and foreign matter separating means which is pro-
vided in the air intake section and separates foreign mat-
ter contained in the airflow by using at least either a cen-
trifugal force or gravitational force which acts on the for-
eign matter, wherein the air intake section is configured
in such a manner that the airflow whose foreign matter
is separated by the foreign matter separating means and
whose foreign matter content is lowered from the foreign
matter content before the separation, is introduced into
the interior of the apparatus.

Advantageous Effect of Invention

[0012] The cooling device of an elevator of the present
invention provides the effect that a necessary cooling
effect can be obtained without requiring complicated
maintenance work.

Brief Description of the Drawings
[0013]

Figure 1 is a perspective view of a cabinet to which
the cooling device of an elevator of Embodiment 1
of the present invention is applied.

Figure 2 is a front view of a cabinet to which the
cooling device of an elevator of Embodiment 1 of the
present invention is applied, the view explaining the
flow of the air, during a run of a car.

Figure 3 is a front view of a cabinet to which the
cooling device of an elevator of Embodiment 1 of the
present invention is applied, the view explaining the
flow of the air, during a standstill of a car.

Figure 4 are diagrams to explain the configuration
conditions under which temperature changes of an
object of cooling were measured when the cooling
device of an elevator of Embodiment 1 of the present
invention was actually mounted on an elevatorin op-
eration.

Figure 5 are graph charts to show the results of
measurements under the configuration conditions of
Figure 4.
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Figure 6 is a perspective view of a cabinet to which
the cooling device of an elevator of Embodiment 2
of the present invention is applied.

Figure 7 is a front view of a cabinet to which the
cooling device of an elevator of Embodiment 2 of the
present invention is applied, the view explaining the
flow of the air, during a run of a car.

Figure 8 is a front view of a cabinet to which the
cooling device of an elevator of Embodiment 2 of the
present invention is applied, the view explaining the
flow of the air, during a standstill of a car.

Figure 9 is a perspective view of a cabinet to which
the cooling device of an elevator of Embodiment 3
of the present invention is applied.

Figure 10 is a front view of a cabinet to which the
cooling device of an elevator of Embodiment 3 of the
present invention is applied, the view explaining the
flow of the air, during a run of a car.

Figure 11 is a front view of a cabinet to which the
cooling device of an elevator of Embodiment 3 of the
present invention is applied, the view explaining the
flow of the air, during a standstill of a car.

Figure 12 is a perspective view of a cabinet to which
a conventional cooling device of an elevator is ap-
plied.

Description of Embodiments

[0014] The presentinvention will be described with ref-
erence to the accompanying drawings. In each of the
drawings, like numerals refer to like or corresponding
parts and overlaps of description of these parts are ap-
propriately simplified or omitted.

Embodiment 1

[0015] Figures 1 to 5 relate to Embodiment 1 of the
present invention. Figure 1 shows a perspective view of
a cabinet to which the cooling device of an elevator of
this embodiment is applied.

In Figure 1, reference numeral 1 denotes a cabinet in-
stalled, forexample, in an upper part of an elevator, which
is not shown. This cabinet 1 is a box in the shape of a
roughly rectangular parallelepiped. And an object of cool-
ing 2 which is a heat generating apparatus, such as a
circuit board, is accommodated in this cabinet 1. An air
intake port 3 is provided at one side end on the lower
surface of the cabinet 1. An air intake hood 4 is attached
to this air intake port 3. This air intake hood 4 is formed
in the shape of a rough semicircle as seen from the front.
The airintake hood 4 has an airintake section baffle plate
4a which is bent in the form of a circular arc.

[0016] Theairintake hood 4 is attached tothe airintake
port 3 area of the cabinet 1 in such a manner that the
circular arc part in the shape of a rough semicircle faces
downward and the diameter part faces upward. On this
occasion, the arrangement is such that in the diameter
part of the air intake hood 4 in the shape of a rough sem-
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icircle, one radial side is applied to the air intake port 3
and the other radial side is positioned outward from the
side surface of the cabinet 1. And the other radial side
of the air intake hood 4 arranged in such a manner as to
be at a position protruding outward from the side surface
of this cabinet 1 is open upward. This opening forms an
inflow surface 5.

[0017] A foreign matter separating plate 6 is provided
at the end in the air intake hood 4 on the air intake port
3 side. Here, the straight-plate like foreign matter sepa-
rating plate 6 is provided in a protruding manner from the
circular arc side of the air intake hood 4 to the inner side
in such a manner that the angle 7 formed by the air intake
section baffle plate and the foreign matter separating
plate becomes an acute angle. And an airflow moving
direction discharge port 8a, which is an opening, is pro-
vided in the air intake section baffle plate 4a in the area
nearest to the foreign matter separating plate 6 in the
space formed by being sandwiched by this foreign matter
separating plate 6 and the air intake section baffle plate
4a. Also, a half of the air intake hood 4 on the air intake
port 3 side on both sides of the air intake hood 4 (the
front side and the back side of the cabinet 1) provides a
lateral-to-airflow moving direction discharge port 8b.
[0018] Aninner baffle plate 9 is attached to a side sur-
face of the interior of the cabinet 1 in such a manner as
to be positioned above the air intake port 3. Here, this
inner baffle plate 9 is formed in such a manner that the
section thereof provides a circular arc which is 1/4 of a
full circle.

[0019] An air discharge port 10, which is an opening,
is provided each at the upper end of each of the front and
back surfaces of the cabinet 1. And an air discharge hood
11 is provided on the outer side of each of these air dis-
charge ports 10. These air discharge hoods 11 are each
composed of two surfaces, i.e., an upper surface cover-
ing the upper side of each air discharge port 10 and a
surface parallel to the opening surface of each air dis-
charge port 10. The two right and left sides and lower
side of each air discharge port 10 are open, and a dis-
charge surface 12 is formed. These air discharge hoods
11 have the flow regulating action of preventing the run-
ning wind 13 from above from flowing directly through
the air discharge port 10, losing the directionality of air-
flow (the unidirectionality of airflow). In addition, the air
discharge hoods 11 have also the function of ensuring
that foreign matter is less apt to be taken into the interior
of the cabinet 1 from the air discharge port 10.

[0020] Figure 2 explains the flow of the air, during a
run of a car, in the cabinet to which the cooling device of
an elevator thus configured is applied. When the car as-
cends, also the cabinet 1 installed in the car ascends with
the car. Therefore, the running wind 13 flows relatively
from up to down with respect to the cabinet 1. When this
running wind 13 strikes against the inflow surface 5 of
the air intake hood 4, due to a difference in atmospheric
pressure the airflow is guided along the circular arc shape
of the air intake section baffle plate 4a of the air intake
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hood 4. On that occasion, due to the weight of foreign
matter and centrifugal force, the trajectory of the foreign
matter contained in the airflow having a larger mass than
the air, such as sand, dust, and waste, deviates from a
circular arc trajectory to the outer side (the centrifugal
separation action). That is, the foreign matter in a flow of
the flowing-in air 14 turns along an inner wall of the air
intake section baffle plate 4a and is guided to the space
formed by being sandwiched by the foreign matter sep-
arating plate 6 and the air intake section baffle plate 4a.
[0021] The air having a high foreign matter content
which has been introduced in this manner into the space
formed by being sandwiched by the foreign matter sep-
arating plate 6 and the air intake section baffle plate 4a
is discharged mainly from the airflow moving direction
discharge port 8a (the flow of the air in the moving direc-
tion from the discharge port 15). Most of the airflow not
discharged from the airflow moving direction discharge
port 8a moves upward and enters the interior of the cab-
inet 1 from the air intake port 3 (the wind introduced into
the cabinet 16). On the other hand, the remaining airflow
not introduced to the airflow moving direction discharge
port 8a or the air intake port 3 is discharged from the
lateral-to-airflow moving direction discharge port 8b (the
flow of the air in the direction of the side surface of the
discharge port17). Onthatoccasion, the air is discharged
while the foreign matter which has accumulated under
gravitational force on the bottoms of the air intake hood
4 and the air intake section baffle plate 4a is being dis-
charged (the foreign matter discharge action). The airflow
which has entered the interior of the cabinet 1 from the
air intake port 3 changes the moving direction thereof by
use of the inner baffle plate 9 and is blown onto the object
of cooling 2. In this manner, the object of cooling 2 can
be cooled efficiently using the airflow introduced into the
interior of the cabinet 1.

[0022] And the air warmed by the object of cooling 2
is discharged from an air discharge port 10 having alower
atmospheric pressure. The air discharged from the air
discharge hood 11 joins an external running wind 13 from
the air discharge hood 11 (the flow of the air which flows
out 18).

[0023] In this manner, first, the running wind 13 during
the ascent of the elevator carisintroduced into the interior
of the cabinet 1 by the air intake hood 4 which takes in
the wind which strikes from above and the air intake port
3 which takes in the wind into the interior of the cabinet
1. In this process of introduction, the direction of the air-
flow is changed to an upward direction by the air intake
section baffle plate 4a having the shape of a circular arc,
and the foreign matter in the air is separated by using
the principle of centrifugal separation. And finally, the for-
eign matter is removed by the foreign matter separating
plate 6 from the air which is introduced into the cabinet
1. The foreign matter which has been removed by the
foreign matter separating plate 6 is discharged by part
of the airflow which has entered from the inflow surface
5 of the airintake hood 4 from the airflow moving direction
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discharge port 8a, which is in the main moving direction
of the airflow, and the lateral-to-airflow moving direction
discharge port 8b, which is in a direction orthogonal to
the main moving direction of the airflow. That is, the air
intake section baffle plate 4a having the shape of a cir-
cular arc, the foreign matter separating plate 6 as well
as the airflow moving direction discharge port 8a and the
lateral-to-airflow moving direction discharge port 8b con-
stitute the foreign matter separating means.

[0024] In this manner, in the interior of the cabinet 1,
the air whose foreign matter has been removed in the
process of introduction of the running wind 13 is blown
by the inner baffle plate 9 onto the object of cooling 2.
And the air which has become warm due to the cooling
of the object of cooling 2 is discharged to outside the
cabinet 1 from the air discharge port 10 positioned near
the upper side of the cabinet 1. Cooling is performed by
these series of forced flows of the air.

[0025] On the other hand, Figure 3 shows the flow of
the air, during a standstill of the car, in the cabinet to
which the cooling device of an elevator thus configured
is applied. In the case where the car is at a standstill and
there is no running wind, heat discharge is performed by
the natural convection which occurs by the heat gener-
ation from the object of cooling 2 in the interior of the
cabinet 1. Although the air volume is small compared to
the case where a forced flow of the air is formed by re-
ceiving the running wind, the outside air is introduced
from the air intake port 3 in the lower part (the flow of the
air flowing in at a standstill 19) and the flow of the air
discharged from the air discharge port 10 in the upper
part (the flow of the air flowing out at a standstill 20) is
ensured, whereby it is possible to prevent heat from ac-
cumulating. Because during a standstill of the car the
running wind does not strike from above, the warm air
discharged from the air discharge port 10 rises upward.
Here, the air discharge hood 11 is configured in such a
manner that the two right and left sides of each of the air
discharge ports 10 are open. For thisreason, itis possible
to ensure that the warm air by the natural convention
occurring in the case where there is no running wind rises
upward immediately after discharge and that the warm
airis less aptto accumulate in the interior of the cabinet 1.
[0026] Inordertoobtainadesired heatdischarge effect
by using the running wind or natural convection, it is nec-
essary to make a design which ensures an air passage
having a certain sectional area in a series of paths from
the air intake port 3 to the air discharge port 10. For ex-
ample, in Figure 1, this air passage refers to a series of
air passages from the inflow surface 5 formed by the
cabinet 1 into which the running wind flows and the air
intake hood 4 to the discharge surface 12 formed by the
cabinet 1 and the air discharge hood 11. A necessary
sectional area can be derived by means of thermo-fluid
analyses and experiments on the basis of parameters,
such as the number and area of the air intake ports 3 and
air discharge ports 10 as well as the calorific value,
shape, arrangement and the like of the object of cooling 2.
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[0027] Figures 4(a) to 4(c) are diagrams to explain the
configuration conditions under which temperature
changes of an object of cooling were measured when
the cooling device of an elevator of this embodiment was
actually mounted on an elevator in operation. In the cool-
ing device of an elevator used in this measurement, an
air intake section is provided in two places and an air
discharge section is provided in four places in order to
enhance the cooling effect. To make a comparison of the
air passage sectional area and the cooling effect, meas-
urements were made at the same time also in a config-
uration of condition B whose air passage sectional area
is 1.5 times the air passage sectional area of condition
A. Condition C is intended for a comparison of the effect
caused by a difference in the structure of the air intake
section. Under condition C, the air intake section was not
provided with the foreign matter separating means of the
present invention but only a hood for preventing a back
flow of the running wind was provided in the air discharge
section, the air passage sectional area being the same
as under condition A.

[0028] Figure 5 shows the results of measurements
for 24 hours under the configuration conditions of Figure
4. The object of measurement was the surface temper-
ature of a mounted part (an electrolytic capacitor) of a
printed-circuit board in the interior of the cabinet. There
is no change in the conducting state in the interior of the
cabinet and the calorific value of the object of measure-
ment is always constant. The condition of the elevator is
indicated by the output of an accelerator sensor. This
output of the accelerator sensor is an output curve oscil-
lating with 0.00 (V) as the center. And the first half of
approximately 10 hours with a small amplitude of this
vibration is the standstill hours, and the latter half of ap-
proximately 14 hours with intense vibrations is the run-
ning hours.

[0029] In this graph of Figure 5, the reason why there
are temperature amplitudes of 3 to 4°C or so in the 24
hours is that in addition to the running wind of the car,
there are winds which blow through the shaft at irregular
intervals. First, a comparison is made between condition
A and condition B. When the comparison is made interms
of the average temperature of measured values, the re-
sult was such that during the standstill hours the average
temperature was approximately 1°C lower under condi-
tion B than under condition A, and during the running
hours the average temperature was approximately not
less than 2°C lower under condition B than under condi-
tion A. That is, it can be said that it was ascertained that
when the air passage sectional area is large, the heat
discharge effect by the airflow is high and the cooling
effect by the taking-in of the running wind is high. The
average temperature difference for these 24 hours is not
less than 1°C.

[0030] Next, acomparisonis made between condition
A and condition C. Although a diagrammatic represen-
tation is omitted, the result was an intermediate one of
the comparison between A and condition B. That is, dur-
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ing the standstill hours the average temperature was ap-
proximately 0.5°C lower under condition C than under
condition A and during the running hours the average
temperature was approximately 1°C lower under condi-
tion C than under condition A. It seems that the main
reasons for this are the two points: the air intake resist-
ance caused by the curve of the air passage of the air
intake section and the foreign matter separating plate is
higher under condition A than under condition C; and the
air volume striking against the object of cooling decreas-
es under condition A compared to the air volume under
condition C because under condition A the airflow includ-
ing foreign matter is discharged midway. Therefore, it is
apparent that in order that a cooling effect equal to or
greater than the cooling effect obtained without using the
foreign matter separating means of this embodiment is
obtained by using the air intake section provided with the
foreign matter separating means, it is necessary to set
an air passage sectional area in which a decrease in the
air volume due to air passage resistance and midway
discharge is considered.

[0031] Here, the foreign matter separating plate 6 in
the shape of a straight plate was provided in such a man-
ner that the angle 7 formed by the air intake section baffle
plate and the foreign matter separating plate becomes
an acute angle. In this respect, it is also possible to adopt
a configuration in which the foreign matter separating
plate 6 which is bent, for example, in the shape of the
letter L or in the shape of a circular arc is used and the
angle 7 formed by the air intake section baffle plate and
the foreign matter separating plate is, for example, of the
order of a right angle.

Here, the description was given of the case where the
cabinet 1 is installed in the upper part of the car. In the
case where the cabinet 1 is installed in the lower part of
the car, itis conceivable that the direction of the air intake
hood 4 is changed to the direction in which the wind re-
ceived during the descent of the car is taken in (a down-
ward direction whichisreverse to the direction in the case
where the cabinet 1 is installed in the upper part) and
that the direction of the air discharge hood 11 is changed
to the direction in which the running wind during descent
is not taken into the cabinet 1 (a downward direction re-
verse to the direction in the case where the cabinet 1 is
installed in the upper part) .

[0032] The cooling device of an elevator configured as
described above is a cooling device of an elevator which
cools (an object of cooling in) a cabinet, which is an ap-
paratus provided in a car of the elevator, is provided with
an air intake section which introduces an airflow caused
by the running wind during the ascent and descent of the
car into the interior of the apparatus, an air discharge
section which discharges the air in the interior of the ap-
paratus to outside the apparatus, and foreign matter sep-
arating means which is provided in the air intake section
and separates foreign matter contained in the airflow by
using at least either a centrifugal force or gravitational
force which acts on the foreign matter. The air intake
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section is intended for introducing the airflow whose for-
eign matter is separated by the foreign matter separating
means and whose foreign matter content is lowered from
the foreign matter content before the separation, into the
interior of the apparatus.

[0033] Theforeign matter separating meansis intend-
ed for discharging the separated foreign matter together
with part of the airflow to outside the apparatus from an
airflow moving direction discharge port and a lateral-to-
airflow moving direction discharge port without causing
the separated foreign matter to go through the interior of
the apparatus.

[0034] For this reason, in the forced cooling using the
running wind, it is possible to cool the apparatus with the
air whose foreign matter content has been reduced with-
out using a filter and the like which require maintenance.
On this occasion, because foreign matter, such as sep-
arated dust, is discharged to outside the apparatus by a
wind pressure, complicated overhauls involving the over-
haul of the apparatus is unnecessary or work burden can
be reduced. Furthermore, an electric power source for
cooling and a source of power having wearing parts are
unnecessary and it is possible to obtain a cooling effect
equivalent to the cooling effect of natural cooling or more
and the cooling effect of forced cooling and hence it is
possible to achieve energy savings and resource sav-
ings. In addition, because it is possible to configure the
wind guide passage for steps from air intake to discharge
by adding members only in part of the interior and exterior
of the apparatus and hence the number of component
members is small compared to the method by which the
air is collected by a duct and the like provided outside
the apparatus. Therefore, itis possible to reduce the cost
required by manufacture and to achieve resource sav-
ings.

Embodiment 2

[0035] In Embodiment 2 described here, the foreign
matter separating means in Embodiment 1 described
above is provided in a plurality of numbers. That is, in
Embodiment 2, the foreign matter separating means is
provided in a plurality stages (here, three stages) in the
air passage from the inflow surface of the running wind
to the air intake port to the cabinet.

[0036] Figures 6 to 8 relate Embodiment 2 of the
present invention. Figure 6 shows a perspective view of
a cabinet to which the cooling device of an elevator of
this embodiment is applied. As described above, in Em-
bodiment 2, a plurality of foreign matter separating
means are provided. That is, an air intake hood 4 is pro-
vided with an air intake section baffle plate 4a, a foreign
matter separating plate 6 as well as an airflow moving
direction discharge port 8a and a lateral-to-airflow mov-
ing direction discharge port 8b are provided in a plurality
of sets (here, in three sets). And these sets are connected
to other sets to provide a series of air passages. That is,
the outflow side of a first set in which an inflow surface
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5 is formed and the inflow side of a second set are con-
nected, the outflow side of the second set and the inflow
side of a third set are connected, and the outflow side of
the third set is connected to an air intake port 3 provided
on the lower surface of a cabinet 1.

[0037] Because in this manner the air intake hood 4 is
horizontally somewhat long, the air intake port 3 is posi-
tioned not near a side of the lower surface of the cabinet
1, but near almost the middle of the lower surface of the
cabinet. For this reason, the inner baffle plate 9 provided
in Embodiment 1 is not provided in Embodiment 2.
Other configurations are the same as in Embodiment 1
and detailed descriptions thereof are omitted.

[0038] Figure 7 explains the flow of the air, during a
run of a car, in the cabinet to which the cooling device of
an elevator thus configured. When the car ascends, the
running wind 13 flows relatively from up to down with
respect to the cabinet 1. And this running wind 13 is taken
in from the inflow surface 5 of the air intake hood 4, and
the airflow is guided along the circular arc shape of the
first air intake section baffle plate 4a. On that occasion,
in the same manner as in Embodiment 1, the foreign
matter in the airflow is separated by the centrifugal force
action and the foreign matter separating plate 6 and is
discharged from the airflow moving direction discharge
port 8a and the lateral-to-airflow moving direction dis-
charge port 8b.

[0039] The airflow which has not been discharged from
the airflow moving direction discharge port 8a or the lat-
eral-to-airflow moving direction discharge port 8b moves
once upward and flows into the second set (foreign matter
separating means). And in the same manner as in the
first set, the foreign matter in the air which was incapable
of being removed by the first foreign matter separating
means is removed. Also similarly, in the third set (foreign
matter separating means), the foreign matter in the air
which was incapable of being removed by the two prec-
edent sets (foreign matter separating means) is removed.
In this manner, the airflow which has undergone the for-
eign matter removal step by the three-stage foreign mat-
ter separating means is guided from the air intake port 3
to the interior of the cabinet 1.

The step of cooling the object of cooling 2 which follows
this foreign matter removal step is the same as in Em-
bodiment 1 and a detailed description thereof is omitted.
[0040] Figure 8 shows the flow of the air, during a
standstill of a car, in the cabinet to which the cooling
device of an elevator in this embodiment is applied. The
flow of the air during a standstill of a car is almost the
same as in Embodiment 1. However, because there are
lateral-to-airflow moving direction discharge ports 8b
(and airflow moving direction discharge ports 8a) corre-
sponding to the number of foreign matter separating
means, the flow of the air during a standstill of a car in
this embodiment differs from that of Embodiment 1 in the
point that the outside air is introduced from these plurality
of lateral-to-airflow moving direction discharge ports 8b
and the like in addition to the inflow surface 5 of the air
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intake hood 4.

[0041] The number of the foreign matter separating
means in the air intake hood 4, which is the air intake
section, may be provided in any number of stages ac-
cording to the purpose. And in the case where the foreign
matter separating means is provided in a plurality of stag-
es, the radius of a circular arc formed by the air intake
section baffle plate 4a may be changed according to the
kinds of foreign matter which is an object of separation
(diameter and weight of dust and the like) for each stage.
Asshown in Figure 7, it may be ensured that the trajectory
of the airflow in the air intake hood 4 becomes the shape
of a crank by providing a flow regulating member sub-
stantially vertically downward from the center of the cir-
cular arc formed by the air intake section baffle plate 4a.
[0042] The cooling device of an elevator configured as
described above is provided with a plurality of connected
foreign matter separating means. For this reason, it is
possible to produce the same effect as in Embodiment
1 and besides it is possible to improve the capacity to
separate foreign matter.

Embodiment 3

[0043] Embodiments 1 and 2 described above sepa-
rate foreign matter from the air by using a centrifugal
force and gravitational force. In contrast to this, in Em-
bodiment 3 described here, in the air intake section, for-
eign matter is separated from the air by using mainly
gravitational force without using the action by a centrifu-
gal force.

[0044] Figures 9 to 11 relate to Embodiment 3 of the
present invention. Figure 9 shows a perspective view of
a cabinet to which the cooling device of an elevator of
the present invention is applied. In Embodiment 3, an air
intake hood 4 is provided below the lower surface of a
cabinet 1 in which an object of cooling 2 is accommodat-
ed. This air intake hood 4 has an air intake section baffle
plate 4a arranged substantially parallel to the lower sur-
face of the cabinet 1. That is, the air intake section baffle
plate 4ais arranged substantially parallel. And an air pas-
sage of an airintake section formed by the air intake hood
4 (the air intake section baffle plate 4a) has a structure
of a wind guide passage through which the wind blows
linearly substantially horizontally. The air intake section
baffle plate 4a protrudes outward from both side surfaces
of the cabinet 1. When a running wind 13 from above
strikes against a protrusion of this air intake section baffle
plate 4a, due to a difference in atmospheric pressure the
runningwind 13 is introduced into the wind guide passage
below the cabinet 1 formed by the air intake hood 4.
[0045] An air intake port 3 is provided in the lower
surface of the cabinet 1. In the airflow blowing substan-
tially horizontally through the air intake hood 4, the foreign
matter in the airflow blows mainly linearly while coming
down under the gravitational force acting on the weight
of the foreign matter. On the other hand, part of the air
having a small foreign matter content near, i.e., above
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the lower surface of the cabinet 1 flows from the air intake
port 3 into the cabinet 1 at a lower atmospheric pressure.
In this manner, due to the action of the gravitational force
acting on the foreign matter the air containing a large
amount of foreign matter is discharged and the air having
a relatively small foreign matter content is introduced
from the air intake port 3 into the cabinet 1.

Other configurations are almost the same as in Embod-
iment 1 with the exception that no inner baffle plate 9 is
provided, and a detailed description thereof is omitted.
[0046] Figure 10 explains the flow of the air, during a
run of a car, in the cabinet to which the cooling device of
an elevator thus configured is applied. When the car as-
cends, the running wind 13 flows relatively from up to
down with respect to the cabinet 1. And this running wind
13 strikes against the protrusion of the air intake section
baffle plate 4a and is guided by the air intake hood 4 into
the wind guide passage below the cabinet 1 formed by
the air intake hood 4. And by using the action of the grav-
itational force acting on the foreign matter as described
above, the lower air containing a large amount of foreign
matter is discharged and the upper air having a relatively
small foreign matter content is introduced from the air
intake port 3 into the cabinet 1.

The step of cooling the object of cooling 2 which follows
this step is the same as in Embodiment 1 and a detailed
description thereof is omitted.

[0047] Figure 11 shows the flow of the air, during a
standstill of a car, in the cabinet to which the cooling
device of an elevator in this embodiment is applied. The
flow of the air during a standstill of a car is almost the
same as in Embodiment 1. By natural convention, the
outside air is taken in from the air intake hood 4 and the
air intake port 3 under the cabinet 1 and warm air is dis-
charged from the air discharge port 10 in the upper part
of the cabinet 1.

[0048] In this embodiment, the air intake port 3 may be
provided with a screen for separating foreign matter.
[0049] In the cooling device of an elevator configured
as described above, in place of the configuration of the
foreign matter separating means of Embodiment 1, the
foreign matter separating means is configured in such a
manner that a baffle plate which forms the path of airflow
in the shape of a straight line in a horizontal direction and
by using the gravitational force acting on the foreign mat-
ter the foreign matter contained in the airflow is guided
vertically downward with respect to the path of airflow
formed by the baffle plate. For this reason, it is possible
to obtain a cooling device of an elevator which enables
space savings to be achieved with a simple configuration,
with the advantages of the configuration of Embodiment
1 kept as they are.

[0050] InEmbodiments 1 and 2 described above, if the
area of the series of ventilation passages is the same,
the air resistance of the air intake section (the inflow sec-
tion) is larger in the case of a plurality of foreign matter
separation stages than in the case of one stage. For this
reason, it is necessary to increase the sectional area in
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order to lower the air resistance, inducing an increase in
the configured space and the consumption of members.
In the case of the air intake section of Embodiment 3
through which the air flows linearly, foreign matter may
sometimes become apt to enter and leave from the cab-
inet 1 depending on the flow of the air. However, it is
possible to configure the cooling device with a simple
shape and a small amount of member consumption. In
view of these circumstances, it is possible to make an
appropriate selection from the configurations of Embod-
iments 1 to 3 above according to the purpose as to wheth-
er priority is given to the foreign matter separating func-
tion, whether priority is given to the space saving, and
so on. That is, it is possible to change the capacity to
separate foreign matter according to requirements by
changing the configuration of the foreign matter separat-
ing means of the air intake section.

Industrial Applicability
[0051] The presentinvention can be applied to a cool-
ing device of an elevator which cools apparatus provided

in a car of an elevator.

Description of Symbols

[0052]

1 cabinet

2 object of cooling

3 air intake port

4 air intake hood

4a  air intake section baffle plate

5 inflow surface

6 foreign matter separating plate

7 angle formed by the air intake section baffle plate

and the foreign matter separating plate

8a  airflow moving direction discharge port

8b lateral-to-airflow moving direction discharge port

9 inner baffle plate

10  air discharge port

11 air discharge hood

12 discharge surface

13 running wind

14  flow of the flowing-in air

15  flow of the air in the moving direction from the dis-
charge port

16 wind introduced into the cabinet

17  flow of the air in the direction of the side surface of
the discharge port

18  flow of the air which flows out

19 flow of the air flowing in at a standstill

20 flow of the air flowing out at a standstill

21  intake air filter

22  airdischarge fan
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Claims

A cooling device of an elevator which cools appara-
tus provided in a car of the elevator, comprising:

an air intake section which introduces an airflow
caused by the running wind during the ascent
and descent of the car into the interior of the
apparatus;

an air discharge section which discharges the
air in the interior of the apparatus to outside the
apparatus; and

foreign matter separating means which is pro-
vided in the air intake section and separates for-
eign matter contained in the airflow by using at
least either a centrifugal force or gravitational
force which acts on the foreign matter,
wherein the air intake section is configured in
such a manner that the airflow whose foreign
matter is separated by the foreign matter sepa-
rating means and whose foreign matter content
is lowered from the foreign matter content before
the separation, is introduced into the interior of
the apparatus.

The cooling device of an elevator according to claim
1, wherein the foreign matter separating means dis-
charges the separated foreign matter together with
part of the airflow to outside the apparatus without
causing the separated foreign matter to go through
the interior of the apparatus.

The cooling device of an elevator according to claim
1 or 2, wherein the foreign matter separating means
comprises a baffle plate which forms a path of the
airflow in the shape of a circular arc curved vertically
downward, and separates the foreign matter con-
tained in the airflow by guiding the foreign matter
vertically downward and to near an outer circumfer-
ence with respect to the path of the airflow formed
by the baffle plate by using the centrifugal force and
gravitational force acting on the foreign matter.

The cooling device of an elevator according to claim
3, wherein the air intake section comprises the for-
eign matter separating means in a plurality of num-
bers.

The cooling device of an elevator according to claim
1 or 2, wherein the foreign matter separating means
comprises a baffle plate which forms a path of the
airflow in the form of a straight line in a horizontal
direction and separates the foreign matter contained
in the airflow by guiding the foreign matter vertically
downward with respect to the path of the airflow
formed by the baffle plate using the gravitational
force acting on the foreign matter.
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6. The cooling device of an elevator according to any

of claims 1 to 4, further comprising:

baffle means which is provided in the interior of
the apparatus and guides the airflow introduced
by the air intake section into the interior of the
apparatus to an object of cooling in the interior
of the apparatus.

The cooling device of an elevator according to any
of claims 1 to 5, wherein the air discharge section
comprises an air discharge hood which prevents the
running wind and the foreign matter from entering
the interior of the apparatus from the air discharge
section and ensures the unidirectionality of the air-
flow from the air intake section to the air discharge
section.

The cooling device of an elevator according to any
of claims 1 to 6, wherein the air intake section is
arranged below the air discharge section.
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