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(57) ABSTRACT 

In an attachment Structure for attaching a door to a case, 
plural first ribs and plural Second ribs are provided in an 
inner wall Surface defining an attachment hole of the case at 
different positions shifted from each other in a circumfer 
ential direction of the attachment hole. The first ribs and the 
Second ribs protrude from the inner wall Surface to an inner 
radial side in the attachment hole. In addition, each first rib 
and each Second rib are positioned at different position in an 
axial direction of the attachment hole. Accordingly, when a 
shaft of the door is inserted into the attachment hole of the 
case, door attachment performance can be improved. 
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FIG. 3A 
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DOOR ATTACHMENT STRUCTURE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is related to and claims priority 
from Japanese Patent Applications No. 2000-255907 filed 
on Aug. 25, 2000 and No. 2001-121432 filed on Apr. 19, 
2001, the contents of which are hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an attachment 
Structure of a door for adjusting an air flow. The present 
invention is Suitably used for a vehicle air conditioner. 
0004 2. Description of Related Art 

0005. In a conventional door attachment structure for a 
vehicle air conditioner, a Shaft is integrated with a flat door, 
and an end of the Shaft is rotatably Supported in an attach 
ment hole of a case defining an air passage, So that the air 
passage is opened and closed by the flat door. Further, plural 
ribs (generally three), each of which has a triangle cross 
Section, are formed on an inner wall Surface defining the 
attachment hole to protrude inside, and an outer Surface of 
the door shaft is partially supported by the plural ribs. That 
is, for reducing the driving force of the door, a contact area 
between the outer Surface of the door shaft and the inner wall 
Surface defining the attachment hole is reduced. 

0006. However, for example, when the number of the ribs 
each having the triangle croSS-Section is three, the Support 
ing area for Supporting the outer Surface of the door Shaft is 
small. Therefore, the door shaft may tilt over when being 
into the attachment hole, and door attachment performance 
is deteriorated. On the other hand, if the number of the ribs 
is simply increased, a driving force for driving the door is 
increased. 

SUMMARY OF THE INVENTION 

0007. In view of the foregoing problems, it is an object of 
the present invention to provide a door attachment Structure 
which improves door attachment performance while door 
driving force is restricted from being increased. 

0008 According to the present invention, in a door 
attachment Structure, a plurality of first ribs are provided on 
a part of an inner wall Surface defining an attachment hole, 
in an axial direction of the attachment hole, to protrude to an 
outer Surface of an insertion portion of the shaft inserted into 
the attachment hole; and a plurality of Second ribs are 
provided on at least a part portion among the other part of 
the inner wall Surface in the axial direction to protrude to the 
outer surface of the insertion portion of the shaft. In this 
attachment Structure, the first ribs and the Second ribs are 
positioned to be shifted from each other in a circumferential 
direction of the attachment hole. Therefore, the insertion 
portion of the Shaft can be Supported at points with the 
Summation number of the first and second ribs. Furthermore, 
since the first and second ribs are shifted from each other in 
the axial direction, it can accurately prevent the Shaft from 
being tilted in the attachment hole when the door is attached 

Feb. 28, 2002 

to the case. Therefore, the shaft can be smoothly inserted 
into the attachment hole, thereby improving attachment 
performance of the door. 

0009 Further, because the first ribs and the second ribs 
are formed to be separated from each other in the axial 
direction, each axial length of the first and Second ribs is 
Smaller than an entire axial length of the attachment hole. 
Therefore, when the door is operated, the contact area 
between the inner wall Surface defining the attachment hole 
and the outer Surface of the shaft can be restricted from 
being increased, and the driving force of the door can be 
reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 Additional objects and advantages of the present 
invention will be more readily apparent from the following 
detailed description of a preferred embodiment when taken 
together with the accompanying drawings, in which: 

0011 FIG. 1 is a schematic view for explaining an 
attachment method of a door to a case, according to a 
preferred embodiment of the present invention; 
0012 FIG. 2 is a schematic view showing arrangement 
positions of first ribs and Second ribs according to the 
embodiment; 

0013 FIG. 3A is a cross-sectional view taken along line 
IIIA-O-IIIA in FIG.2, and FIG. 3B is a cross-sectional view 
taken along line IIIB-O-IIIB in FIG. 2, each showing an 
attachment structure of the door according to the embodi 
ment; and 

0014 FIG. 4 is schematic diagram showing a vehicle air 
conditioner in which the attachment Structure of the door is 
used, according to the embodiment. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENT 

0015. A preferred embodiment of the present invention 
will be described hereinafter with reference to the accom 
panying drawings. 

0016. In this embodiment, a case 1 of a vehicle air 
conditioner is molded by resin Such as polypropylene to 
define an air passage 2 through which air flows. AS shown 
in FIG. 1, a door 3 used in the vehicle air conditioner has 
a rectangular plate Shape, and is also molded by resin Such 
as polypropylene. The door 3 is integrally provided with a 
shaft 4 extending along a longer Side Surface of the rectan 
gular door 3. The shaft 4 is provided with a recess portion 
5 at one end thereof, and a shaft portion of a link member 
(not shown) for driving the door 3 is connected into the 
recess portion 5 by press-fitting or the like. The other end of 
the shaft 4 has a protrusion protruding from the end of the 
door 3, and the protrusion has a Small diameter portion 4a 
at a tip side thereof and a large diameter portion 4b con 
nected to the Small diameter portion 4a. 
0017. On the other hand, the case 1 is provided with a 
cylindrical portion 6 protruding to both inner and outer sides 
of a wall of the case 1, and the cylindrical portion 6 is 
provided with an attachment hole 7 into which the protru 
Sion (Small diameter portion 4a and large diameter portion 
4b) of the shaft 4 is press-fitted. 
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0.018. As shown in FIG. 2, an inner wall surface of the 
cylindrical portion 6 defining the attachment hole 7 has a 
Small-diameter inner Surface 7a at one end in an axial 
direction, and first ribs 8 are provided to protrude from the 
Small-diameter inner Surface 7a to radial inner Sides. That is, 
the first ribs 8 protrude toward the outer surface of the small 
diameter portion 4a of the shaft 4 inserted into the attach 
ment hole 7. In addition, the inner wall Surface of the 
cylindrical portion 6 defining the attachment hole 7 has a 
large-diameter inner Surface 7b, which has a diameter larger 
than that of the Small-diameter inner Surface 7a, at the other 
end in the axial direction. Second ribs 9 are provided to 
protrude to radial inner Sides from the large-diameter inner 
surface 7b. That is, the second ribs 9 protrude to the outer 
surface of the large diameter portion 4b of the shaft 4 when 
the shaft 4 is inserted into the attachment hole 7. 

0019. As shown in FIG. 2, each of the first and second 
ribs 8, 9 has a triangle cross-section. The three first ribs 8 and 
the three second ribs 9 are arranged to be offset from each 
other in a circumferential direction of the attachment hole 7. 
More specifically, the three first ribs 8 are arranged at 
intervals of 120 degrees, and the three second ribs 9 are also 
arranged at intervals of 120 degrees. In addition, each first 
rib 8 is arranged at a middle position between adjacent 
Second ribs 9 in the circumferential direction, and each 
Second rib 9 is also arranged at a middle position between 
adjacent first ribs 8 in the circumferential direction. The 
Second ribS 9 are formed on the large-diameter inner Surface 
7b along an entire length in an axial direction thereof, as 
shown in FIGS. 3A and 3B. 

0020. As shown in FIGS. 3A and 3B, an inner radial 
dimension D1 at the tips of the first ribs 8 is smaller than an 
inner radial dimension D2 at the tips of the second ribs 9. 
The inner radial dimension D1 is set slightly smaller than an 
outer diameter of the Small diameter portion 4a, and the 
inner radial dimension D2 is Set slightly Smaller than an 
outer diameter of the large diameter portion 4b. Further, a 
protrusion height of the first and second ribs 8, 9 is, for 
example, 0.1 mm. A tapered guide portion 7c for guiding an 
insertion of the shaft 4 is provided in the cylindrical portion 
6 at an inlet side of the attachment hole 7. 

0021 Next, an attachment method of the door 3 to the 
case 1 will be now described with reference to FIG. 1. The 
protrusion (i.e., Small diameter portion 4a and large diameter 
portion 4b) of the shaft 4 is inserted into the attachment hole 
7 of the cylindrical portion 6 of the case 1 in a direction 
indicated by an arrow A in FIG. 1. Since the three first ribs 
8 and the three second ribs 9 are arranged to be shifted 
(offset) from each other in the circumferential direction, the 
shaft 4 inserted into the attachment hole 7 is supported 
Substantially at Six points in the circumferential direction. 
Further, since each first rib 8 and each second rib 9 are also 
shifted from each other in the axial direction of the attach 
ment hole 7, it can accurately prevent the shaft 4 from being 
inclined. 

0022. As a result, the door 3 can be prevented from being 
inclined in a direction indicated by an arrow B in FIG. 1 
when the door 3 is assembled to the case 1, and the 
protrusion of the shaft 4 can be smoothly inserted into the 
attachment hole 7, thereby improving the attachment per 
formance of the door 3. 

0023. Further, when the shaft 4 is inserted into the 
attachment hole 7, the Small diameter portion 4a positioned 
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at a tip side of the shaft 4 can be firstly inserted within the 
first ribs 8, and then the large diameter portion 4b can be 
inserted within the second ribs. 9. Accordingly, the small 
diameter portion 4a and the large diameter portion 4b are not 
inserted within the first and second ribs 8, 9 at the same time. 
Therefore, the shaft 4 can be inserted into the attachment 
hole 7 by a smaller insertion force, thereby furthermore 
improving the attachment performance of the door 4. 
0024. The shaft portion (not shown) of the link member 
for driving the door 3 is integrally inserted into the receSS 
portion 5 of the shaft 4 through an attachment hole (not 
shown) of the case 1 by press-fitting or the like. 
0025. The first ribs 8 and the second ribs 9 are provided 
to be separated from each other in the axial direction of the 
attachment hole 7, respectively. Further, each axial length of 
the first ribs 8 and each axial length of the second ribs 9 are 
Small and correspond to a part of an entire axial length of the 
attachment hole 7. Therefore, when the air conditioner is 
operated, a contact friction area between the inner wall 
Surface of the cylindrical portion 6 defining the attachment 
hole 7 and the outer surfaces of the small diameter portion 
4a and the large diameter 4b of the shaft 4 can be restricted 
from being increased, and the driving force of the door 3 can 
be restricted from being increased. 
0026. The shaft 4 is formed into a step shape including 
the tip-side Small diameter portion 4a and the large diameter 
portion 4b connected to the Small diameter portion 4a. 
Further, the inner radial dimension D2 of the tips of the 
Second ribs 9, corresponding to the outer diameter of the 
large diameter portion 4b, is made larger than the inner 
radial dimension D1 of the tips of the first ribs 8, corre 
sponding to the outer diameter of the Small diameter portion 
4a. Therefore, a mold die for molding the case 1 can be 
readily removed from the case 1 in the left direction in 
FIGS. 3A and 3B, after the case 1 is molded. 
0027 FIG. 4 is a schematic view showing the vehicle air 
conditioner. As shown in FIG. 4, the vehicle air conditioner 
includes an inside/outside switching door 10 for selectively 
opening and closing an air introduction port from which air 
is introduced, an air mixing door 11 for adjusting tempera 
ture of blown air, and mode Switching doors (i.e., face door 
12, defroster door 13 and foot door 14). The attachment 
structure of the door 3 described above can be used for any 
one of the doors 10-14. 

0028. Although the present invention has been fully 
described in connection with the preferred embodiment 
thereof with reference to the accompanying drawings, it is to 
be noted that various changes and modifications will become 
apparent to those skilled in the art. 
0029. For example, the number of the first ribs 8 and the 
number of the second ribs 9 may be two or more than three 
without being limited to three. 
0030. In the above-described embodiment, the protrusion 
of the shaft 4 to be inserted into the attachment hole 7 can 
be formed so that the outer diameter of the Small diameter 
portion 4a is equal to that of the large diameter portion 4b. 
In this case, the inner radial dimension D1 of the tips of the 
first ribs 8 is made equal to the inner radial dimension D2 of 
the tips of the second ribs 9. Even in this case, because the 
first ribs 8 and the second ribs 9 are separated from each 
other in the axial direction, the door assembling perfor 
mance can be improved. 
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0031. Such changes and modifications are to be under 
stood as being within the Scope of the present invention as 
defined by the appended claims. 

What is claimed is: 
1. An attachment Structure of a door, for attaching the door 

to a case, comprising: 

an attachment portion provided in the case, the attachment 
portion having an inner wall Surface defining an attach 
ment hole; 

a shaft disposed integrally with the door, the shaft being 
rotatably inserted into the attachment hole to have an 
insertion portion inserted into the attachment hole; 

a plurality of first ribs provided on a part of the inner wall 
Surface in an axial direction of the attachment hole, the 
first ribs protruding to an outer Surface of the insertion 
portion of the Shaft; and 

a plurality of Second ribs provided on at least a part 
portion among the other part of the inner wall Surface 
in the axial direction, the Second ribs protruding to the 
outer Surface of the insertion portion of the Shaft, 
wherein: 

the first ribs and the second ribs are positioned to be 
shifted from each other in a circumferential direction 
of the attachment hole. 

2. The attachment Structure according to claim 1, wherein: 
each first rib is arranged Substantially at a middle position 

between adjacent Second ribs in the circumferential 
direction; and 

each Second rib is arranged Substantially at a middle 
position between adjacent first ribs in the circumferen 
tial direction. 
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3. The attachment Structure according to claim 1, wherein: 
the insertion portion of the Shaft has a step shape, includ 

ing a Small diameter portion at a tip side thereof and a 
large diameter portion connected to the Small diameter 
portion; 

the first ribs are provided to correspond to an axial 
position of the Small diameter portion in the axial 
direction, and the Second ribs are provided to corre 
spond to an axial position of the large diameter portion 
in the axial direction; and 

an inner radial dimension D2 at tips of the Second ribs is 
larger than an inner radial dimension D1 at tips of the 
first ribs. 

4. The attachment Structure according to claim 1, wherein 
each of the first ribs and the Second ribs has a triangle 
croSS-Section. 

5. The attachment Structure according to claim 1, wherein: 
the door has a Substantial rectangular shape enlarged in a 

predetermined dimension; 
the shaft is disposed to be integrally with the door on one 

Surface to extend in the predetermined direction; and 
the insertion potion of the shaft protrudes from an end of 

the door in the predetermined direction. 
6. The attachment Structure according to claim 1, wherein: 
each first rib is provided in the inner wall surface in a 

predetermined range in the axial direction; and 
each Second rib is provided in the inner wall Surface in a 

predetermined range in the axial direction at a position 
different from each first rib in the axial direction. 

7. The attachment Structure according to claim 1, wherein: 
the case defines an air passage through which air flows; 

and 

the door is disposed to adjust an air flow in the case. 
k k k k k 


