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(54) Duct Type Air Conditioner

(57) The present invention solves a problem that the
registration of screw holes for mounting fan panels on a
front plate is practically solved.

A fan mechanism includes fan units having fan pan-
els, motors mounted inwardly of said fan panels, and fans
positioned inwardly of the fan panels and driven by the
motors. A pair of vertical rails is mounted on both sides
of each of discharge openings inwardly of the front plate
so that the inner portions thereof face each other, and

panel retainers are attached inwardly to the lower por-
tions of the discharge openings. Press portions are
formed at upper portions of both sides of the fan panels.
Both sides of each fan panel are pushed down into the
vertical rails downward from above while being guided
by the pair of vertical rails, the lower edge of the fan panel
rides on the panel retainer, and the press portions are
pushed down into the vertical rails, so that the fan panel
is pressed against the inside of the front plate.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a duct type air
conditioner of which an improvement of a fan mechanism
is intended.

2. Description of the Prior Art

[0002] As for a duct type air conditioner in the prior art,
there is a technique to form a fan mechanism by assem-
bling fans and motors with a fan panel, and the entire fan
mechanism is received in a casing by mounting the fan
panel inwardly of a front plate of a casing. Further, hori-
zontal rails are provided on the upper and lower sides in
the casing and said fan mechanism is withdrawn along
the rails toward the left or right sides of the casing, so
that maintenance is easily performed.
[0003] When, however, the duct type air conditioner is
installed in a building, ducts for distributing discharged
drafts needed to be provided around the casing. In such
a case, there used to be a case where it is difficult to
withdraw the fan mechanism in a horizontal direction in
some installation sites. It was once proposed that the
upper rail is designed to be detachable such that the fan
mechanism can be withdrawn in a vertical direction. In
this arrangement, however, the entire fan mechanism is
tilted inwardly in the casing by the weight of the motors
of the fan mechanism. As a result, there is a problem that
the registration of screw holes for mounting a fan panel
to the front plate remarkably lost.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
a duct type air conditioner that does not cause the above-
mentioned problem by providing a mechanism for the
controlled descent of the fan mechanism.
[0005] In order to achieve the above object, according
to a first embodiment of the invention, there is provided
a duct type air conditioner including: a casing having dis-
charge openings and a suction opening therein; said cas-
ing being composed of a front plate formed with a dis-
charge duct mounting frame outwardly thereof so as to
surround the discharge openings; a fan mechanism
mounted inwardly of said front plate; said casing being
further composed of a back plate formed with a suction
duct mounting frame outwardly thereof so as to surround
said suction opening; and a heat exchanger mounted
inwardly of said back plate. The fan mechanism includes
fan units having fan panels, motors mounted inwardly of
said fan panels, and fans positioned inwardly of the fan
panels and driven by the motors. A pair of L-shaped ver-
tical rails is mounted on both sides of each of the dis-
charge openings inwardly of the front plate so that the

inner portions thereof face each other, and panel retain-
ers are attached inwardly to the lower portions of the
discharge openings. Press portions are formed at upper
portions of both sides of the fan panels. Both edges of
each fan panel are inserted into the vertical rails down-
ward from above while being guided by the pair of vertical
rails, the lower edge of the fan panel rides on the panel
retainer, and the press portions of the fan panel are
pushed down into the vertical rails, so that the fan panel
is pressed against the inside of the front plate.
According to a second embodiment of the invention, in
the duct type air conditioner according to the first embod-
iment of the invention, the press portions are formed by
bending upper portions of the both edges of the fan pan-
els inwardly.
According to a third embodiment of the invention, in the
duct type air conditioner according to the first or second
embodiment of the invention, each of the panel retainers
includes an inclined surface portion opening inwardly and
a stopper portion having a shape to form a bottom. When
the both edges of each fan panel are inserted into the
vertical rails downward from above while being guided
by the pair of vertical rails, the lower edge of the fan panel
is guided downwardly and fitted into the stopper portion
down the inclined surface portion of the panel retainer.
According to a fourth embodiment of the invention, in the
duct type air conditioner according to any one of the first
to third embodiments of the invention, a handle portion,
which is bent inward, is formed at an upper end of each
of the fan panels.
According to a fifth embodiment of the invention, in the
duct type air conditioner according to any one of the first
to fourth embodiments of the invention, the discharge
openings are substituted by the suction opening, the suc-
tion opening is substituted by the discharge openings,
the discharge duct mounting frame is substituted by the
suction duct mounting frame, and the suction duct mount-
ing frame is substituted by the discharge duct mounting
frame.
[0006] According to the embodiments of the invention,
when lower edges of fan panels are inserted until coming
into contact with panel retainers while the fan panels are
guided by vertical rails from the upper side of the vertical
rails mounted on both sides of a front plate and pressing
pieces of the fan panels are then inserted into the vertical
rails, fan units as a fan mechanism are completely mount-
ed on the inside of the front plate. Accordingly, it is easy
to mount the fan units on the inside of the front plate.
Further, since the fan panel is mounted at a regular po-
sition while being pressed against the inside of the front
plate, screw holes of the front plate naturally correspond
to screw holes of the fan panels. As a result, it is easy to
insert and tighten screws.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]
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FIG. 1 is a perspective view of a duct type air con-
ditioner according to an embodiment of the invention;
FIG. 2 is a perspective view of the duct type air con-
ditioner from which a top plate and a left side plate
are removed;
FIG. 3 is a partial perspective view of the duct type
air conditioner from which a right side plate and an
electric component box are removed and which is
turned upside down;
FIG. 4 is a perspective view of fan units provided in
the duct type air conditioner and turned upside down;
FIG. 5 is an exploded perspective view showing that
the fan units are assembled with a front plate of the
duct type air conditioner;
FIG. 6 is an exploded perspective view showing that
a spacer is assembled with a motor supporting frame
of the duct type air conditioner; and
FIG. 7 is a view illustrating a mechanism for main-
taining the posture of a fan panel of the duct type air
conditioner.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0008] In FIG. 1, a casing 100 includes a front plate
110, a back plate 120, a right side plate 130 to mount an
electric component box 200 thereonto, a left side plate
140, a top plate 150, and a bottom plate 160.
[0009] For example, as shown in FIG. 5, a discharge
duct mounting frame 112 is mounted to the front plate
110 so as to integrally surround discharge openings 111A
and 111B arranged so as to be spaced away from each
other in a transverse direction. Hanging hooks 170 are
attached to the front surface of the front plate 110 at both
ends of the upper portion thereof. Further, a pair of ver-
tical rails 113, which is bent in an L shape so that the
inner portions thereof face each other, are provided on
both sides of each of the discharge openings 111A and
111B inwardly of the front plate. Furthermore, panel re-
tainers 114 are attached inwardly to the lower end of
portions of each of the discharge openings 111A and
111B. Each of the panel retainers 114 includes an in-
clined surface portion 114a that is slightly opened inward-
ly and a stopper portion 114b that has the shape of a
frame to form a bottom.
[0010] For example, as shown in FIG. 3 showing the
duct type air conditioner turned upside down, a suction
duct mounting frame 122 is attached to the back plate
120 so as to surround a suction opening 121 through
which a fin portion 301 of a heat exchanger 300 is ex-
posed. Further, hanging hooks 170 are attached to the
back plate 120 at both ends of the upper portion thereof
(the lower portion in FIG. 3 showing the duct type air
conditioner that is turned upside down).
[0011] Fan units 400A and 400B have the same struc-
ture and are independent of each other to form a fan
mechanism. For example, as shown in FIGS. 2 to 5, each
of the fan units 400A and 400B includes a fan panel 410,
a motor support 420 mounted to the back surface of the

fan panel 410, a DC motor 430 assembled with the motor
support 420, a fan 440 that uses an output shaft of the
DC motor 430 as a rotating shaft, a fan cover 450 that
surrounds the fan 440 at portions other than where air is
sucked and discharged, and a spacer 460 that is mounted
on the motor support 420 to serve during the assembling
and transport.
[0012] In the prior art, a partition plate is used for two
fans 410 directly fixed thereto while in the present inven-
tion such two separate fan panels (divided fan panel)
instead of the single partition plate are used for the sep-
arate fans. Each of the fan panels 410 includes a dis-
charge port 411 formed at a position facing the fan 440,
a reinforcing plate 412 attached to the inside of the fan
panel beside the discharge port 411 in the transverse
direction, press portions 413 bent inwardly from upper
portions of both side ends of the fan panel 410, and a
handle portion 414 as a handle bent inwardly of an upper
end portion of the fan panel except for both side ends of
the upper end portion. The discharge ports 411 have a
size small enough to be positioned in the range of the
discharge openings 111A and 111B of the front plate
110. The reinforcing plate 412 is to reinforce a portion of
the corresponding fan panel 410, and the motor support
420 is attached to said reinforcing plate 412.
[0013] As shown in FIG. 6, the motor support 420 is
formed by bending a metal plate into a U shape. The
motor support includes a spacer mounting surface 421
on which the spacer 460 is mounted, a bottom portion
422, and a side portion 423. Air holes 421a, 422a, and
423a are formed respectively in the spacer mounting sur-
face 421, the bottom portion 422, and the side portion
423 so as not to interrupt airflow generated by the fan
440. A mounting hole 423b, in order to mount the motor
430 therethrough, is formed in the side portion 423. In
addition, mounting portions 421b, 422b, and 423c, which
are to be fixed to the fan panel 410, are formed by bending
common end portions of the spacer mounting surface
421, the bottom portion 422, and the side portion 423
outward. Further, reinforcing ribs are formed by bending
the ends of the spacer mounting surface 421, the bottom
portion 422, and the side portion 423 as well as the pe-
ripheries of the air holes. Furthermore, a substantially
triangular pyramid-shaped protrusion 421d for position-
ing the spacer 460 is formed at the bent portion of the
reinforcing rib 421c of the spacer mounting surface 421.
[0014] In order to mount the motor support 420 to the
inside of the fan panel 410, the mounting portions 421b,
422b, and 423c are fixed on the reinforcing plate 412,
which has already been attached to the inside of the fan
panel 410 by screws 471. Accordingly, the motor support
420 is mounted on the inside of the fan panel 410 so as
to protrude inwardly. When the motor 430 is mounted on
the motor support 420, a large deformation load is applied
to the fan panel 410. However, since the thickness of the
portion of the fan panel 410 supporting the motor doubles
with the reinforcing plate 412, the fan panel can suffi-
ciently bear the load.
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[0015]  The fan cover 450 is attached to the inside of
the fan panel 410 by screws (not shown) so as not to
interfere with the fan 440. A similar discharge port is
formed in the fan cover 450 at a position corresponding
to the discharge port 411 of the fan panel 410.
[0016] As shown in FIG. 6, the spacer 460 is formed
by bending a metal plate into a U shape, and includes a
top portion 461 and side portions 462 and 463 such that
when the top plate 150 is mounted thereonto, the top
portion 461 comes into abutment with said top plate. Air
holes 462a and 463a are formed in both side portions
462 and 463 of the spacer 460 so as not to interrupt
airflow generated by the fan 440. Further, mounting por-
tions 462b and 463b, which are to be fixed to the spacer
mounting surface 421 of the motor support 420, are
formed by bending the lower ends of the both side por-
tions 462 and 463 inwardly. Furthermore, a substantially
triangular hole 463c is formed in the bent portion of the
mounting portion 463b of the side portion 463 to give the
spacer 460 the proper positions when the spacer 460 is
to be mounted to the motor support 420.
[0017] In order to mount the spacer 460 to the motor
support 420, the spacer and the motor support are com-
pletely positioned by fitting the protrusion 421d for posi-
tioning the spacer mounting surface 421 of the motor
support 420 into the hole 463c for positioning the spacer
460. Then, as shown in FIG. 6, the mounting portions
462b and 463b of the spacer 460 are fixed to the spacer
mounting surface 421 of the motor support 420 by screws
472.
[0018] As shown in FIG. 5, after being separately as-
sembled in advance, the respective fan units 400A and
400B are mounted inwardly of the front plate 110 by man-
ually holding the handle portion 414 of the fan panels 410
and lowering said respective fan units from above so that
the both edges of the fan panels are guided by the vertical
rails 113 formed inwardly of the front plate 110 to face
each other.
[0019] In this case, the lower edge of each fan panel
410 rides the inclined surface portion 114a of the panel
retainer 114 and slides forwardly while being guided
downwardly to fit into the stopper portion 114b. Further,
as shown in FIG. 7, the press portions 413, which are
formed at both sides of the upper end of the fan panel
410, are pushed down into the vertical rails 113 such that
the entire fan panel 410 is pressed against the front plate
110 provided forwardly thereof. Further, each of the fan
panels 410 is fixed to the front plate 110 inwardly thereof
by screws 473 such that the fan units 400A and 400B
are assembled with the front plate 110. Therefore, as
shown in FIGS. 1 and 2, the discharge ports 411 of the
fan units 400A and 400B and the fans 440, which are
provided in the casing, are exposed to the outside
through the discharge openings 111A and 111B.
[0020] As described above, the fan mechanism requir-
ing relatively heavy motors and formed of the fan units
400A and 400B that have the same structure are provided
on two divided fan panels, respectively. Accordingly, the

entire fan mechanism is downsized in comparison with
a fan unit having the same air discharge performance
with one motor and two fans, and the total weight of each
of the fan units may thus be reduced by half. As a result,
it is easier to handle and assemble the fan units. Further,
a required die may be downsized such that initial invest-
ment can also be reduced. Furthermore, at the time of
repair, the screws 473 used for a broken fan unit of the
fan units 400A and 400B are removed and only a broken
fan unit may be separated from the front plate 110 by
manually holding the handle portion 414 with fingers to
lift the broken fan unit. After the repair, it is also easy to
perform a maintenance service.
[0021] In addition, when the lower edges of the fan
panels 410 of the fan units 400A and 400B are inserted
until coming into contact with the panel retainers 114
while the fan panels are guided by the vertical rails 113
from the upper side thereof formed on both sides of the
front plate 110 and the press portion 413 of the fan panels
410 are then pushed down into the vertical rails 113, the
fan units 400A and 400B are completely mounted on the
inside of the front plate 110. Accordingly, it is easier to
mount the fan units 400A and 400B on the inside of the
front plate 110. Further, since the fan panel 410 is mount-
ed at a regular position while being pressed against the
inside of the front plate 110, screw holes of the front plate
110 naturally correspond to screw holes of the fan panels
410. As a result, screw insertion and tightening work is
facilitated.
[0022] Further, there are times when the duct type air
conditioner is needed to be turned upside down at the
time of assembling or conveyance after completion of
the assembling operation. If, however, a drop accident
occurs due to a certain cause when the duct type air
conditioner is turned upside down, large impact loads are
applied to the fan panels 410 by the weight of the motors
430 of the fan units 400A and 400B. In such a case, there
is a risk of the motor supports or the fan panels 410 being
deformed to cause deviation to occur in the shafts of the
motors 430 and the fans 440. In this embodiment, since
the spacers 460 are mounted on the spacer mounting
surfaces 421 of the motor supports 420, the spacers 460
are interposed between the top plate 150 and the motor
supports 420 as shown in FIG. 4. Accordingly, the spac-
ers 460 and the top plate 150 bear the impact loads. As
a result, it may be possible to prevent the motor supports
or the fan panels 410 from being deformed and to prevent
deviation in the shafts of the motors 430 and the fans 440.
[0023] Meanwhile, in the case the bottom plate 160 is
to maintain the lower position by serving as a bottom
even at the time of conveyance as at the time of instal-
lation, the motor and the fan are likewise completely pro-
tected even in a drop accident the spacer 460 is mounted
on the surface of the motor support 420 facing the bottom
plate 160 because the spacer 460 supports the motor
support 420 against the bottom plate 160.
[0024] Further, in the above-mentioned embodiments,
the heat exchange of the air sucked from the back plate
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120 has been performed by the heat exchanger 300
through the operation of the fan units 400A and 400B
and the air has then been discharged out of the front
plate 110. However, the heat exchange of the air sucked
from the front plate 110 may be performed by the heat
exchanger 300 through the operation of the fan units
400A and 400B and the air may then be discharged out
of the back plate 120. In this case, the discharge openings
111A and 111B serve as the suction opening 121 and
the suction opening 121 serves as the discharge open-
ings. Further, the discharge duct mounting frame 112
serves as the suction duct mounting frame, and the suc-
tion duct mounting frame 122 serves as the discharge
duct mounting frame.

Claims

1. A duct type air conditioner comprising at least: a cas-
ing having discharge openings and a suction open-
ing therein; said casing being composed of a front
plate formed with a discharge duct mounting frame
outwardly thereof so as to surround the discharge
openings; a fan mechanism mounted inwardly of
said front plate; said casing being further composed
of a back plate formed with a suction duct mounting
frame outwardly thereof so as to surround said suc-
tion opening; and a heat exchanger mounted inward-
ly of said back plate,
wherein said fan mechanism includes fan units hav-
ing fan panels, motors mounted inwardly of said fan
panels, and fans positioned inwardly of the fan pan-
els and driven by the motors,
a pair of L-shaped vertical rails is mounted on both
sides of each of the discharge openings inwardly of
the front plate so that the inner portions thereof face
each other, and panel retainers are attached inward-
ly to the lower end portions of the discharge open-
ings,
press portions are formed at upper portions of both
sides of the fan panels, and
both edges of each fan panel are inserted into the
vertical rails downward from above while being guid-
ed by the pair of vertical rails, the lower edge of the
fan panel rides the panel retainer, and the press por-
tions of the fan panel are pushed down into the ver-
tical rails, so that the fan panel is pressed against
the inside of the front plate.

2. The duct type air conditioner according to claim 1,
wherein the press portions are formed by bending
upper portions of the both edges of the fan panels
inwardly.

3. The duct type air conditioner according to claim 1 or
2,
wherein each of the panel retainers comprises an
inclined surface portion opening inwardly and a stop-

per portion having a shape of a frame to form a bot-
tom, and
when the both edges of each fan panel are inserted
into the vertical rails downward from above while be-
ing guided by the pair of vertical rails, the lower edge
of the fan panel is guided downwardly and fitted into
the stopper portion down the inclined surface portion
of the panel retainer.

4. The duct type air conditioner according to any one
of claims 1 to 3,
wherein a handle portion, which is bent inwardly, is
formed at an upper end of each of the fan panels.

5. The duct type air conditioner according to any one
of claims 1 to 4,
wherein the discharge openings are substituted by
the suction opening, the suction opening is substi-
tuted by the discharge openings, the discharge duct
mounting frame is substituted by the suction duct
mounting frame, and the suction duct mounting
frame is substituted by the discharge duct mounting
frame.
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