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VEHICLESIDE MIRROR ASSEMBLY WITH 
REARWARD AND FORWARD VIEWING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application claims priority under 35 
U.S.C. S 119 to Japanese Patent Application No. 2004 
366846, filed Dec. 17, 2004, entitled “OUTER MIRROR. 
The contents of that application are incorporated herein by 
reference in their entirety. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an outer mirror to 
be attached to a side door of a vehicle or a surrounding area 
of the side door. 

0004 2. Description of the Related Art 
0005 Referring to FIG. 11, a typical outer mirror 
includes as main components: 
a) a mirror base 110 that has a ledge 100 protruding from the 
side of a vehicle body (not shown); 
b) a shaft 111 secured to the upper surface of the ledge 100: 
c) a mirror housing 113 mounted on the shaft 111 through a 
drive unit 112 in a rotatable fashion; and 
0006 d) a mirror 115 fixed to an opening 113A formed on 
the rear of the mirror housing 113 through an actuator 114 
for adjusting the orientation of a mirror Surface. As an 
example of this outer mirror, one described in Japanese 
Unexamined Patent Application Publication No. 2004 
299481 is cited. 

0007. In this outer mirror, the frame 120 with the drive 
unit 112 is required to be inserted into the mirror housing 
113 through the opening 113A of the mirror housing 113. 
This insertion process is time consuming and troublesome, 
and there is room for improvement. 
0008. In addition, it is in demand that the structure of the 
outer mirror is more resistant to vibrations. This is because 
the frame 120 is attached to the mirror housing 113 through 
the opening 113A by the screws 116 on the same axis as the 
wind blows the outer mirror when the vehicle runs. 

0009 Taking the above description into account, the 
present invention has been conceived. An object of the 
present invention is to provide an outer mirror in which 
individual components are easy to assemble and which is 
superior in durability. 

SUMMARY OF THE INVENTION 

0010. According to a first aspect of the present invention, 
there is provided, an outer mirror including: 
0011 (a) a mirror base having a protrusion which sticks 
out laterally from a side face of a vehicle body; 
0012 (b) a shaft being placed on the protrusion; and 
0013 (c) a mirror housing being coupled to the shaft in 
a rotatable fashion, the mirror housing comprising: 

0014 (c 1) a mirror for showing an area behind the 
vehicle body, and 

0015 (c2) an opening on its side that faces the vehicle 
body. 

Jun. 22, 2006 

0016. In this outer mirror, through the opening, indi 
vidual components are inserted into the mirror housing, and 
the components are fixed with clinching tools, promptly. As 
a result, this outer mirror brings about an advantage that the 
workability of installing the components is improved. In 
addition, the installment of the components can be per 
formed through not only this opening but also the opening 
on the rear of the mirror housing. Use of the two openings 
in combination allows the workability to be further 
improved. 

0017 Moreover, it is possible to overcome conventional 
dis-advantages that the components cannot be laid out or be 
fixed due to non-insertion of clinching tools into the mirror 
housing. 

0018 Furthermore, the components can be secured to the 
inside of the mirror housing firmly. This is because the 
components can be secured in at least two directions through 
the openings on the side and on the rear of the mirror 
housing. Accordingly, the installation of the components can 
be kept in good condition over a long period of time. 
0019. According to a second aspect of the present inven 
tion, there is provided, the outer mirror in which an inside of 
the mirror housing is accessible externally through the 
opening on the side of the mirror housing. 
0020. In this outer mirror, the inside of the mirror housing 
can be seen by naked eyes through the opening, thus 
enhancing the workability of for example, fixing the frame 
in the mirror housing. In addition, the conditions of the 
components in the mirror housing can be checked easily 
with naked eyes without disassembling the mirror housing. 
0021 According to a third aspect of the present inven 
tion, there is provided, the outer mirror in which the shaft is 
secured to the protrusion by at least one screw, and the screw 
is inserted into the protrusion from a bottom of the protru 
sion, and the insertion of the screw is performed through the 
opening on the side of the mirror housing. 
0022. In this outer mirror, the opening can be used as an 
insert hole for the screws. Therefore, by inserting the screws 
through the opening, the shaft can be secured to the protru 
sion. Even if the insert holes on the bottom of the protrusion 
are covered partially or wholly by the mirror housing, the 
screws can be inserted through this opening. This enables 
the firm attaching of the shaft by the screw. 
0023. According to a fourth aspect of the present inven 
tion, there is provided, the outer mirror further including an 
auxiliary mirror for showing an area diagonally forward the 
vehicle body. Further, this auxiliary mirror seals the opening 
on the side of the mirror housing. 
0024. In this outer mirror, the opening is sealed by the 
auxiliary mirror whereby the appearance of the mirror 
housing is enhanced. Since the opening is formed on the side 
of the mirror housing which faces toward the vehicle body, 
the auxiliary mirror that seals the opening is easy to see from 
a driver seat. Consequently, use of the auxiliary mirror 
allows a driver to check the area diagonally forward the 
vehicle body easily from a driver seat. 
0025. According to a fifth aspect of the present invention, 
there is provided, the outer mirror in which the mirror 
housing further includes a Swelling portion Sticking out from 
the side of the mirror housing and being positioned beneath 
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the protrusion. Further, the opening is formed on a side of 
the swelling portion which faces the vehicle body. The 
Swelling portion has a through-hole on its portion that faces 
the protrusion. The insertion of the screw is performed via 
the through-hole, and the through-hole is accessible exter 
nally through the opening. 

0026. In this outer mirror, the screw can be accessed to 
the through-hole via the opening on the side of the Swelling 
portion which faces the vehicle body, and then, it can be 
inserted into the protrusion via the through-hole. Thus, it is 
possible to fix the shaft without interference of the swelling 
portion. 
0027 According to a fifth aspect of the present invention, 
there is provided, the outer mirror in which the swelling 
portion is detachable from the mirror housing, and has a 
coupling portion being attachable to the mirror housing. 
0028. In this outer mirror, since the swelling portion can 
be retrofitted to the mirror housing, the flexibility in design 
ing or molding the Swelling portion is enhanced. Further 
more, securing of the shaft to the protrusion is not disturbed 
by the Swelling portion. This brings about an advantage that 
the flexibility of an assembly process is enhanced. 
0029. According to a seventh aspect of the present inven 
tion, there is provided, the outer mirror further including a 
frame for Supporting the mirror and being installed in the 
mirror housing with at least one screw through the opening. 
Further, the installation of the frame is carried out in a 
direction perpendicular to an attachment direction of the 
mirror. 

0030. In this outer mirror, the frame is secured to the 
mirror housing in two or more directions, thereby increasing 
the attached strength of the frame. 
0031. In conclusion, it is possible to provide the outer 
mirror in which individual components are easy to assemble 
and which is superior in durability. 
0032. Other aspects, features and advantages of the 
present invention will become apparent upon reading the 
following specification and claims when taken in conjunc 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033 For more complete understanding of the present 
invention and the advantages hereof, reference is now made 
to the following description taken in conjunction with the 
accompanying drawings wherein: 
0034 FIG. 1 is a partial perspective view of a left side 
(passenger seat side) of a vehicle to which an outer mirror 
according to a first embodiment of the present invention is 
mounted. 

0035 FIG. 2 is a perspective view of the outer mirror 
seen from a driver seat. 

0.036 FIG. 3 is an exploded perspective view showing a 
schematic structure of the outer mirror. 

0037 FIG. 4 is a schematic diagram explaining areas 
reflected by the outer mirror. 
0038 FIG. 5 is a schematic diagram seen from the side 
of the vehicle body explaining viewing area by the outer 
mirror. 
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0.039 Each of FIGS. 6A and 6B is a perspective view 
showing the outer mirror with a reflected image. FIG. 6A 
shows an image reflected when a vehicle is in a regular 
driving mode. FIG. 6B shows an image reflected when a 
shift lever is in a reverse position. 
0040 FIGS. 7A and 7B show modified embodiments of 
the outer mirror of the present invention. 
0041 FIGS. 8A and 8B are schematic diagrams explain 
ing flow of wind when the vehicle is running. 
0042 FIG. 9 is a perspective view of an outer mirror 
according to the second embodiment of the present inven 
tion seen from the front side. 

0.043 FIG. 10 is a perspective view of the outer mirror 
according to the second embodiment of the present inven 
tion seen from the rear side. 

0044 FIG. 11 shows a conventional outer mirror. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS OF THE 

INVENTION 

0045. A detail description will be given below, of an outer 
mirror according to first and second embodiments of the 
present invention with reference to the accompanying draw 
ings. In the following description, the same reference 
numerals are given to the same components, and duplicate 
description therefore is omitted. The terms describing ori 
entations, such as front, rear, lateral, upper, and bottom are 
used with respect to a vehicle body. With respect especially 
to a surface of an object, the expression “(on) the vehicle 
body side frequently means that the surface is located 
closer to the vehicle body than other surfaces of the object. 

First Embodiment 

0046. As shown in FIGS. 1 and 2, an outer mirror of this 
embodiment is what is called a door mirror, mounted on a 
front side door D on the passenger seat side of a vehicle body 
A. The outer mirror is composed of a mirror base 10 that has 
a protrusion 11A extending laterally from a side face of the 
vehicle body A, and a mirror housing 20 mounted on the 
upper side of the protrusion 11A. As shown in FIG. 2, a 
mirror 30 is provided on a rear face of the mirror housing 20, 
for viewing the rear area, and an auxiliary mirror 40 is 
provided on the vehicle body side surface of the mirror 
housing 20, for viewing an area diagonally forward the 
passenger seat of the vehicle body A, which is not seen 
directly from the driver seat. 
0047 Referring to FIG. 3, the mirror housing 20 is 
provided with an opening 20B on its vehicle body side 
surface to which an auxiliary mirror 40 is to be attached. 
0048. In this embodiment, the outer mirror is an electri 
cally-operated retractable mirror, and rotatably coupled to a 
shaft 10A mounted on the upper side of the protrusion 11A 
of the mirror base 10 (see FIG. 2). 
0049. Each component constituting the outer mirror will 
be described in detail below. 

0050. In this embodiment, the mirror base 10 is fixed to 
a window frame D1 of a front side door D, as shown in 
FIGS. 1 and 2. The mirror base 10 is composed of: a base 
main body 11; a base cover 12 covering the surface of the 
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base main body 11 on the outer side A1 relative to the 
vehicle; a sealing member 13 fixed to the vehicle body side 
Surface of the base main body 11; and a packing 14. 

0051. The base main body 11 is formed by, for example, 
aluminum die-casting, and has a base 11a in a shape of plate, 
and a protrusion 11A extending laterally (relative to the 
vehicle body A) from somewhat below the center of the side 
face of the base 11a. To the base 11a, the base cover 12 is 
fixed with screws (not shown). The base 11a is equipped 
with a mounting boss 11b on a face thereof opposed to the 
sealing member 13, with the mounting boss 11b jutting out 
to form a frame elongating in an upright direction. In the 
upper part and bottom part of the mounting boss 11b and the 
middle part Surrounded by the mounting boss 11b, fixing 
holes 11e are formed each of which serves as a screw hole 
when the sealing member 13 is screwed to the base main 
body 11. The protrusion 11A is in a triangular shape which 
tapers from the base 11a to the end of the protrusion, when 
seen from the front side or rear side. The upper part of the 
protrusion 11A has a flat plate face, and the flat plate face has 
mounting holes 11c for mounting the shaft 10A and a leading 
hole 11d for leading a wire harness (not shown) from the 
inside of the mirror housing 20 to the vehicle body A, 
formed therein. Specifically, the wire harness is inserted into 
the leading hole 11d and pulled out from an opening 11f 
formed in the middle part of the base 11a surrounded by the 
mounting boss 11b. 

0.052 The base cover 12 has a cover part 12a protruding 
from the vehicle body side to the outer side A1. The cover 
part 12a covers the protrusion 11A of the base main body 11 
with at least the upper face of the protrusion 11A being 
exposed, when the base cover 12 and the base main body 11 
are coupled together. The face of the base cover 12 for 
mounting the base body 11 has an insertion opening 12b 
communicating with the cover part 12a, and fixing holes 
12c, 12c which serve as screw holes when the base main 
body 11 is screwed to the base cover 12. On the bottom part 
of the cover part 12a, insertion holes 12e are formed to face 
and align with the mounting holes 11c in the protrusion 11A 
of the base main body 11. Coupling the base cover 12 to the 
base main body 11 is carried out simply by screwing screws 
(not shown) into the corresponding fixing holes 12c from the 
vehicle body side of the base main body 11. In the vicinity 
of each of the fixing holes 12c, 12c, a pair of hooks is 
provided which is engageable with respective engaging part 
(not shown) formed in the sealing member 13. 

0053. The sealing member 13 is in a form of plate, with 
the upper edge 13a and the bottom edge 13b of the plate 
being unparallel to each other, so that the edges fit to the 
corresponding edges on the vehicle body side Surface of the 
base cover 12. In the middle part of the sealing member 13, 
a receiving recess 13c is formed for receiving the mounting 
boss 11b of the base main body 11. The receiving recess 13c 
has screw holes 13e corresponding to respective fixing holes 
11e in the base main body 11, for inserting fixing screws (not 
shown). The receiving recess 13c has a drawing hole 13fat 
the position corresponding to the opening 11f of the base 
main body 11, for drawing the wire harness from the mirror 
base to the inside of the vehicle. Crease part 13g is formed 
in the vehicle body side surface of the sealing member 13, 
in order to facilitate the mounting of the packing 14 on the 
sealing member 13. 
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0054 Coupling the sealing member 13 to the base main 
body 11 can be carried out simply by screwing screws (not 
shown) into the corresponding fixing holes 11e through the 
respective screw holes 13e from the vehicle body side of the 
sealing member 13. The packing 14 is mounted between the 
sealing member 13 and the mounting stage (not shown) on 
the vehicle body. 

0.055 As shown in FIG. 2, the mirror housing 20 is 
horizontal-rotatably mounted on the upper side of the pro 
trusion 11A through the shaft 10A. In this embodiment, as 
described above, a rectangle opening 20B is formed on the 
vehicle body side of the mirror housing 20, and it makes it 
possible to access externally the flame 51 and other com 
ponents installed within the mirror housing 20. Furthermore, 
the opening 20B is sealed by the mounting member 41 that 
is a member for attaching the auxiliary mirror 40 to the 
mirror housing 20. 

0056. The mounting member 41 has engaging hooks 41a 
on the back side of the face on which the auxiliary mirror 40 
is mounted. By engaging the engaging hooks 41a with the 
engaging holes 20b formed in the lower part of the vehicle 
body side surface of the mirror housing 20, the auxiliary 
mirror 40 can be mounted. Since the mounting member 41 
is a separate piece from the mirror housing 20 as explained 
above, the thickness thereof in the lateral direction relative 
to the vehicle body can be varied to thereby adjust the gap 
S, i.e. the distance between the mirror surface of the auxil 
iary mirror 40 and the side face of the base cover 12 of the 
mirror base 10 on the exterior side of the vehicle. Therefore, 
the auxiliary mirror 40 can appropriately reflect the image 
which may differ depending on types of vehicle, by selecting 
the mounting member 41 having a suitable thickness in the 
lateral direction relative to the vehicle body. In other words, 
the gap S can be adjusted simply by exchanging mounting 
member 41, and it is unnecessary to exchange the mirror 
housing 20 itself for different type of vehicle. As a result, 
there arises an advantage in that the auxiliary mirror can be 
standardized, thereby reducing overall costs. In addition, 
since the mounting member 41 is extremely smaller than the 
mirror housing 20, storing the parts for exchanging is 
facilitated, and the operation for exchange is kept simple. 

0057 The mounting member 41 corresponds to “swelling 
portion herein. When being attached to the mirror housing 
20, the mounting member 41 sticks out from the mirror 
housing 20 beneath the protrusion 11A. This gap S allows 
wind stream hitting the outer mirror during running of the 
vehicle to smoothly pass rearward, as shown in FIGS. 8A 
and 8B. As a result, turbulence caused by the outer mirror 
is reduced, which in turn lessens noise including wind roar. 
At the same time, wind stream passing through the gap S 
will blow off rainwater or the like attached to the auxiliary 
mirror 40. Such a stream passing through the gap S will 
further blow off rainwater or the like attached to the side 
window SW of the vehicle. Therefore, a clear area which is 
located on the sight line from the driver seat to the outer 
mirror is secured on the side window SW. 

0058 As shown in FIG. 2, the mirror housing 20 is 
horizontal-rotatably mounted on the upper side of the pro 
trusion 11A through the shaft 10A. In this embodiment, the 
mirror housing 20 is supported by the protrusion 11A at 
nearly the center of the vehicle body surface of the mirror 
housing 20, so that the auxiliary mirror 40 is located below 
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the upper face 11A1 of the protrusion 11A. In other words, 
the outer mirror of this embodiment has a similar structure 
to the conventional outer mirror (see FIG. 11) in that the 
mirror housing 20 is supported by the protrusion 11A on the 
upper face 11A1 of the protrusion 11A, while the auxiliary 
mirror 40 is still located below the upper face 11A1 of the 
protrusion 11A. 

0059. In addition, when being mounted, the mirror hous 
ing 20 is located above the bottom edge line L of the side 
window SW of the vehicle body A. It should be noted that 
the auxiliary mirror 40 may be located below the bottom 
edge line L, as long as the auxiliary mirror 40 can be seen 
from the driver seat. 

0060. The gravity center G of the mirror housing assem 
bly is located laterally away from the protrusion 11A in the 
protruding direction of the protrusion 11A. The distance LG 
between the root (fixing portion) of the protrusion 11A and 
the gravity center G is shorter than that of the outer mirror 
shown in FIG. 11, so that the mirror housing 20 is held 
stably. Therefore, the vibration of the mirror housing 20 
during running of the vehicle is lessened effectively. 

0061 The auxiliary mirror 40 is a wide-angle curved 
mirror and, thus can reflect a wide area diagonally forward 
the side face of the vehicle body A. The mirror surface of the 
wide-angle curved mirror is in a shape obtained by cutting 
a segment out of a sphere. A radius of curvature of the 
auxiliary mirror 40 ranges from 100 mm to 1,000 mm, 
preferably from 100 mm to 500 mm. When the radius of 
curvature is below 100 mm, the distortion of the image on 
the auxiliary mirror 40 becomes large, and it thus becomes 
difficult to recognize the image. When the radius of curva 
ture is above 1,000 mm, the surface property becomes closer 
to that of the plane mirror, and the property of the wide 
angle curved mirror is thus degraded. Therefore, with 
respect to the radius of curvature, the above-mentioned 
range from 100 mm to 1,000 mm is selected so that the 
distortion is reduced as well as the reflected space is wide. 
The above-mentioned range from 100 mm to 500 mm is 
preferably selected, so that the wider area can be reflected, 
including the area diagonally forward the passenger seat of 
the vehicle body A as well as the space immediately below 
the mirror base 10. 

0062 Furthermore, as shown in FIG. 2, the auxiliary 
mirror 40 is oriented downward to some extent (to put it 
another way, the auxiliary mirror 40 is mounted in Such 
manner that at least a part of the mirror face of the auxiliary 
mirror 40 can be seen from the position below the mirror 
base 10 (including the position immediately below)). By 
selecting the radius of curvature of the auxiliary mirror 40 
within the range of 100 mm to 500 mm, the auxiliary mirror 
40 can suitably reflect a wide area covering the area below 
the mirror base 10 to the area diagonally forward the side 
face of the vehicle body A. Generally, the lower part of the 
mirror housing 20 on the vehicle body side on which the 
auxiliary mirror 40 is mounted is configured to be thick in 
the front-rear direction, in order to deal with the wind stream 
while the vehicle is running. Therefore, the larger auxiliary 
mirror can be mounted, as compared with those mounted on 
other part of the vehicle (especially on other part of the outer 
mirror) Therefore, the auxiliary mirror 40 to be mounted at 
Such a position is suitable for reflecting a wider area diago 
nally forward the side face of the vehicle body A. 
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0063. By use of the fixing screws 10B, the above-men 
tioned shaft 10A is fixed to the protrusion 11A extending 
from the base main body 11 of the mirror base 10, and stands 
upright on the upper face of the protrusion 11A. Due to this 
structure, the fixing screws 10B need to be screwed into the 
protrusion 11A through the insertion openings 12e of the 
bottom face of the cover part 12a, in order to fix the shaft 
10A. If a lower part of the vehicle body side surface of the 
mirror housing 20 is jutting out and covers the bottom face 
of the protrusion 11A, that is, covers the insertion holes 12e 
of the cover part 12a, it may become impossible to insert the 
fixing screws 10B into the insertion holes 12e. On the other 
hand, if the auxiliary mirror 40 is attached to the mirror 
housing 20 by means of the mounting member 41 as a 
separate part, the lower portion of the vehicle body side 
surface of the mirror housing 20 can be made flat, which 
allows the insertion holes 12e of the cover part 12a to be 
exposed completely. Therefore, insertion and screwing of 
the fixing screws 10B are facilitated. 

0064. In the mirror housing 20 above the upper face of 
the protrusion 11A (in the upper portion 20a on the lateral 
side of the mirror housing 20), a driving device 50 is placed 
(in FIG. 3, shown with an alternate long and short dash line) 
which allows the mirror housing 20 to retract to the storage 
(folded) position or to resume the use (unfolded) position. 

0065. The driving device 50 includes a decelerator to be 
secured to the shaft 10A and a motor for generating driving 
force (both not shown), and the driving force generated by 
the motor is transferred to the shaft 10A through the decel 
erator. When the motor is activated, the mirror housing 20 
pivots on the shaft 10A. By appropriately controlling the 
direction of the motor rotation, the mirror housing 20 is 
allowed to retract to the storage position or to resume the use 
position. 

0066. In this embodiment, the driving device 50 is held in 
a holding part 51a formed on the vehicle body side of a 
frame 51, which is to be fixed to the interior of the mirror 
housing 20 (on the front side relative to the mirror 30). On 
the rear side of the frame 51, a mirror holder 53 is affixed 
through the actuator 52 which is for adjusting the tilt angle 
of the mirror 30. A sheet-shaped heater 54, which is to 
defrost the mirror 30, is placed between the mirror holder 53 
and the mirror 30. 

0067. In the lower part of the vehicle body side surface of 
the frame 51, a screw hole 51b is provided with the opening 
thereof facing towards the vehicle body. A screw can be 
screwed into the screw hole 51b through the mounting hole 
20c formed in the mirror housing 20. This insertion through 
the opening 20B is done by the screws as will be described 
later. 

0068. It should be noted that size, shape and the like of 
the mirror housing 20 can be varied depending on the design 
or other factors, and the mirror housing should not be limited 
to those shown in the drawings. When the lower part of the 
mirror housing 20 on the vehicle body side is thickened in 
a front-rear direction of the vehicle, the mirror 40 of a larger 
size can be used, and accordingly, a wider area can be 
reflected on the mirror 40. In this case, the opening 20B is 
enlarged as well, thus making the insertion easier. 
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0069. The wire harness (not shown) for providing electric 
power to the driving device 50 and the actuator 52 is routed 
through the shaft 10A. Specifically stated, the wire harness 
is made to pass through the shaft 10A. Then, it goes through 
the leading hole 11d formed in the protrusion 11A, the 
interior of the mirror base 10 (base main body 11), the 
drawing hole 13f formed in the sealing member 13 of the 
mirror base 10, and the interior of the vehicle body A. 
Finally, it is connected to the control unit (not shown) nearby 
the driver seat. 

0070 Assembling process of the outer mirror according 
to the embodiment will be explained below with reference to 
FG, 3. 

0071 First, the driving device 50 and the actuator 52 are 
built in the frame 51. This frame 51 is inserted into the 
mirror housing 20 through the opening 20A formed on the 
rear side of the mirror housing 20, and the frame 51 is fixed 
to the mirror housing 20 with fixing screws (not shown). 
This fixing process can be carried out through the opening 
20B on the vehicle body side of the mirror housing 20 as 
well as the opening 20A on the rear side of the mirror 
housing 20. To put it another way, the frame 51 is fixed to 
the mirror housing 20 with the screws inserted in the 
directions crossing to each other, i.e. from the opening 20A 
and the opening 20B. The fixing of the frame 51 through the 
opening 20B is conducted as follows, as seen from FIG. 3: 
a screw (not shown) is inserted from the opening 20B, made 
to pass through the mounting hole 20c of the mirror housing 
20, and screwed into the screw hole 51b. 

0072 Prior to fixing the frame 51 to the mirror housing 
20, the shaft 10A is coupled to the driving device 50, and the 
wire harness is led out through the hole in the shaft 10A. 
When the frame 51 is mounted in the mirror housing 20, the 
bottom part of the shaft 10A is exposed from the bottom 
opening of the upper portion 20a on the side of the mirror 
housing 20. 

0073) Next, the mirror holder 53 is fixed to the actuator 
52 by means of claws and corresponding engaging mecha 
nism thereof (not shown). The heater 54 is attached to the 
back side of the mirror holder 53 by means of an adhesive 
tape or the like. The mirror 30 is attached to the back side 
of the heater 54 on the back side by means of an adhesive 
tape or the like. 

0074 The base main body 11 is covered with the base 
cover 12, and screws (not shown) are screwed from the base 
main body 11 on the vehicle body side into the respective 
fixing holes 12c formed in the base cover 12 to thereby 
integrate the base main body 11 and the base cover 12 into 
a single piece. 

0075 Subsequently, the shaft 10A of the mirror housing 
assembly is brought in proximity to the protrusion 11A of the 
base main body 11, and the wire harness is inserted into the 
leading hole 11d of the protrusion 11A of the base main body 
11. The shaft 10A is placed over the protrusion 11A, and the 
fixing screws 10B are inserted from the bottom side of the 
cover part 12a of the base cover 12 through the respective 
mounting holes 11c of the protrusion 11A, and through the 
holes in the shaft 10A to thereby fix the shaft 10A to the 
protrusion 11A. 
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0076. The mounting member 41 is mounted on the lower 
part of the vehicle body side surface of the mirror housing 
20, and the auxiliary mirror 40 is attached to the mounting 
member 41 with an adhesive tape or the like. It should be 
noted that, by attaching the auxiliary mirror 40 to the 
mounting member 41 in advance, assemblage can be con 
ducted efficiently. In this way, the mounting member 41 can 
be retrofitted to the mirror housing 20. Accordingly, securing 
of the shaft 10A to the protrusion 11A is not disturbed by the 
mounting member 41. This brings about an advantage that 
an assembly process is made flexible. In addition, if the 
auxiliary mirror 40 is attached to the mounting member 41 
beforehand, then the assembly process is done more 
Smoothly. 

0077 Next, the sealing member 13 is mounted on the 
base main body 11 by Screwing screws into the fixing holes 
11e of the base main body 11 through the screw holes 13e 
of the sealing member 13. Upon mounting the sealing 
member 13 on the base main body 11, the wire harness is led 
out from the drawing hole 13f of the sealing member 13. 

0078. The vehicle body side surface of the sealing mem 
ber 13 is fixed with the mounting screws or the like to the 
mounting stage (not shown) provided on the window frame 
D1 of the front side door D of the vehicle body A, with the 
packing 14 being Sandwiched between the sealing member 
12 and the mounting stage. In this manner, the outer mirror 
is mounted to the vehicle body A. 

0079) A viewing area from the driver seat of the vehicle 
that is equipped with the outer mirror will be explained 
below, with reference to FIGS. 4 to 6. 

0080 Each of FIGS. 6A and 6B is a perspective view 
showing the outer mirror with a reflected image. FIG. 6A 
shows an image reflected when a vehicle is in a regular 
driving mode. FIG. 6B shows an image reflected when a 
shift lever is in a reverse position. In this embodiment, as to 
the mirror 30 for rear-viewing, one formed of a spherical (or 
convex) part 31 as an upper part having a radius of curvature 
of 700 mm and an aspherical part 32 as a lower part is used. 
This mirror has the surface that can tilt by a predetermined 
angle relative to the road surface diagonally backward the 
passenger seat of the vehicle body as shown in FIG. 6B 
when a shift lever (not shown) accessible from the driver 
seat is set in a reverse position. As for the auxiliary mirror 
40, one having a radius of curvature of 200 mm and an area 
of 55 cm is used. 

0081. In FIG. 4, an area P1 bounded by a bold dashed 
line depicts a viewing area reflected on the auxiliary mirror 
40. The viewing area P1 is reflected on the auxiliary mirror 
40, as shown in FIGS. 6A and 6B. 

0082 Also in FIG.4, an area P2 bounded by a bold solid 
line depicts a viewing area reflected on the mirror 30 when 
the shift lever is in a reverse position. The viewing area P2 
is reflected on the mirror 30, and is shown over the spherical 
part 31 and the aspherical part 32 as shown in FIG. 6B. 

0083. Furthermore, in FIG. 4, an area P3 shown with a 
thin solid line depicts a viewing area reflected on the 
aspherical part 32 of the mirror 30 when the shift lever is in 
a reverse position. The viewing area P3 is reflected on the 
aspherical part 32 of the mirror 30, as shown in FIG. 6B. 
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0084. Again in FIG. 4, an area P4 bounded by a thin 
dashed line depicts a viewing area reflected on the aspherical 
part 32 of the mirror 30 when the vehicle is in a regular 
driving mode. The viewing area P4 is reflected on the 
aspherical part 32 of the mirror 30, as shown in FIG. 6A. 

0085. As can be seen from the above, it is possible to 
reflect a wider area covering front and rear sides in the 
vicinity of the side face of the vehicle body A on the 
passenger seat side, by use of the outer mirror of the 
embodiment including the auxiliary mirror 40 and the mirror 
3O. 

0086. It is assumed that an object B having a height of 1 
m and a diameter of 30 cm is placed immediately below the 
outer mirror on the passenger seat side with the object being 
brought into contact with the vehicle body A as shown in 
FIGS. 4 and 5. The image of the object B appears on the 
corner area P5 of the mirror 30 and the corner area P6 of the 
auxiliary mirror 40, as shown in FIG. 6A. The reason why 
the image of the object B is reflected on two mirrors is that 
the top corners of the object B are covered in the viewing 
area P1 by the auxiliary mirror 40 and the viewing area P3 
by the aspherical part 32 of the mirror 30, as shown in FIG. 
5. Therefore, the outer mirror of this embodiment can reflect 
the image of the object Blocated within an area immediately 
below the outer mirror which tends to be a blind spot in 
general. 

0087 FIGS. 7A and 7B show outer mirrors according to 
modified embodiments of the present invention. 

0088. In the case of the outer mirror shown in FIG. 7A, 
the mounting member 41 has an upper face in a shape of 
nearly U with squared corners when seen from above. The 
upper face and a side face to be attached to a mirror housing 
20 have openings 41b and 41c, respectively. On the side face 
of the mounting member 41 for mounting the auxiliary 
mirror 40, an opening 41d is provided, and the rim of the 
opening 41d has a step that engages with hooks formed on 
the auxiliary mirror 40 to thereby mount the auxiliary mirror 
40 on the mirror housing 20. 

0089. According to such an outer mirror, the assemblage 
of the outer mirror can be effectively carried out utilizing the 
openings 41b, 41c and 41d on the mounting member 41. In 
other words, upon fixing the shaft 10A to the protrusion 11A 
formed on the base main body 11 of the mirror base 10 (see 
FIG. 3), there may be a problem in that the mounting 
member 41 having a certain thickness as shown in the first 
embodiment may hinder the insertion of the fixing screws 
10B, and therefore, the mounting member 41 needs to be 
mounted on the mirror housing 20 after the fixing screws 
10B are screwed. With the outer mirror of this modified 
embodiment, even when the mounting member 41 is 
mounted on the mirror housing 20 in advance, the fixing 
screws 10B can be inserted and screwed through the open 
ings 41b and 41d. As a result, alternative processes are 
possible in the production process. Even after the mounting 
member 41 is mounted on the mirror housing 20, if the 
auxiliary mirror 40 is not attached to the mounting member 
41, the opening 41d is exposed and the interior of the mirror 
housing 20 is accessible through the opening 41d and the 
opening 20B. The frame 51 or the like can be fixed with a 
clinching tool through the opening 41d and opening 20B. 
Even after the auxiliary mirror 40 is attached to the mount 
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ing member 41, disassembly of the frame 51 is easily 
conducted by removing the auxiliary mirror 40 and exposing 
the opening 41d. 

0090. In the case of the outer mirror shown in FIG. 7B, 
the mirror housing 20 has a portion integrally formed with 
the mirror housing 20 that jets out from the lower part of the 
vehicle body side surface of the mirror housing 20. In other 
words, in this outer mirror, the mirror housing 20 is inte 
grally formed with the mounting member 41 shown in FIG. 
7A. 

0091. According to the above outer mirror, it becomes 
possible to assemble the outer mirror in a manner similar to 
that explained above in which the openings 41b and 41d 
provided in the jetting-out portion are utilized. In other 
words, although being provided with the Swelling portion 
(mounting member 41) sticking out beneath the protrusion 
11A, the mirror housing 20 can be fixed to the shaft 10A by 
the screws 10B. In this outer mirror, it is possible to 
eliminate the process of attaching the mounting member 41 
as described above, thereby simplifying the assembly pro 
cess. In this case, the step of mounting the mounting member 
41 is omitted, and therefore the production process becomes 
shorter. 

0092. With the above-described outer mirror, it is pos 
sible to insert components into the mirror housing 20 
through the opening 20B, and to secure components to the 
inside of the mirror housing 20 with clinching tools 
smoothly. This is because the opening 20B is located facing 
toward the side of the vehicle body. Consequently, the 
process of attaching components is made easier. 

0093. Furthermore, by utilizing the opening 20A on the 
back surface of the mirror housing 20 in addition to the 
opening 20B, the workability is further improved. 

0094) Moreover, as described above, due to the fact that 
clinching tools can be inserted into the mirror housing 
through the opening 20B, it is possible to overcome disad 
vantages Such as components cannot be laid out or be fixed. 

0095 The components can be secured in two or more 
directions, that is, from both the opening 20A (formed on the 
back of the mirror housing 20) and the opening 20B. This 
makes it possible to ensure that the components are attached 
to the mirror housing 20. As a result, the attaching of the 
components can be kept in good conditions over a long 
period of time. 

0096. Since the inside of the mirror housing 20 is acces 
sible externally from the opening 20B, the interior can be 
viewed by naked eyes. This enables the improvement in the 
workability, for example, attaching of the frame 51 to the 
mirror housing 20. 

0097. In addition, the conditions of the components can 
be checked easily with naked eyes without disassembling 
the mirror housing 20. 

0098. The shaft 10A is secured to the protrusion 11A with 
the screws 10B to be inserted from the bottom of the 
protrusion 11A. The opening 20B can be used as an insert 
hole for the screws 10B. Therefore, the screws 10B that are 
to be inserted through the opening 20B can secure the shaft 
10A to the protrusion 11A. 
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0099 Even if in the mirror housing 20, the insert holes 
for the screws 10B on the bottom of the protrusion 11A are 
covered partially or wholly, the screws 10B can be inserted 
through the opening 20B. Thus, the screws 10B ensure the 
attaching of the shaft 10A. 
0100. The opening 20B is sealed by the mounting mem 
ber 41 to which the auxiliary mirror 40 for showing the 
diagonally front side of the vehicle body A is attached. The 
auxiliary mirror 40 and the mounting member 41 hide the 
opening 20B whereby the appearance of the mirror housing 
20 is enhanced. The opening 20B is formed on the side of the 
mirror housing 20, facing toward the side of the vehicle 
body. Hence, the auxiliary mirror 40 that seals the opening 
20B is easy to see from a driver seat. Consequently, a driver 
can check the area diagonally forward the vehicle body A 
easily from a driver seat by using the auxiliary mirror 40. 

0101 The frame 51 is attached to the inside of the mirror 
housing 20 by the Screws to be inserted through the opening 
20B, and the attaching of the frame 51 is thus performed in 
the direction perpendicular to that of the attaching of the 
mirror 30. As a result, the frame 51 is secured to the mirror 
housing 20 in two different directions, thereby increasing the 
attached strength of the frame 51. 

Second Embodiment 

0102) An outer mirror according to a second embodiment 
of the present invention is characterized in that an auxiliary 
rear view mirror 70 is introduced, as shown in FIGS. 9 and 
10. 

0103) The auxiliary rear view mirror 70 is mounted on 
the mirror housing 60 at the position above the protrusion 
11A (upper portion 60a on the side of the mirror housing 60). 
The mirror surface of the auxiliary rear view mirror 70 tilts 
down so as to face the ground. By introducing this auxiliary 
rear view mirror 70, the area around the rear side of the 
vehicle body A can be reflected. 
0104. According to this outer mirror, the area diagonally 
backward the side face of the vehicle body A can be checked 
by use of the auxiliary rear view mirror 70. When the 
auxiliary rear view mirror 70 is combined with the mirror 30 
for viewing behind, the areas behind the vehicle body A, 
including those which in general cannot be seen from the 
driver seat, can be easily checked. In addition, since the 
auxiliary rear view mirror 70 is mounted on the mirror 
housing 60 at the position above the protrusion 11A, the shift 
of the sight line from the rear view mirror 30 is maintained 
minimum, which gives excellent viewability. 

0105. In the outer mirror of this embodiment, the auxil 
iary mirror 40 is mounted on the mirror housing 60 so that 
the auxiliary mirror 40 covers the opening 20B formed on 
the lower part of the vehicle body side surface of the mirror 
housing 60. Therefore, prior to covering the opening 20B 
with the auxiliary mirror 40, the interior of the mirror 
housing 20 is accessible from the opening 20B, similar to the 
outer mirror of the first embodiment previously mentioned. 
0106. In the above-described embodiments, the opening 
20B is formed on the lower side of the mirror housing 20 
which faces toward the vehicle body. However, the present 
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invention is not limited thereto. Alternatively, the opening 
20B may be formed on the top or the upper side. In addition, 
the shape or size of the opening 20B can be changed 
selectively as long as the tips of tools can be inserted thereto. 
0.107. In the above-described embodiments, the outer 
mirror is configured so that the mirror housing 20 is fixed to 
the protrusion 11A protruding from the base main body 11 
of the mirror base 10. However, there is no limitation with 
respect to the configuration, and the mirror base may be 
formed of the protrusion 11A alone. In other words, the 
protrusion 11A may be fixed directly to a pillar or a 
mounting stage of the vehicle body A, or to a front bottom 
corner of the side window SW in such manner that the 
protrusion 11A protrudes laterally away from the vehicle 
body A. 

0108. In the above-described embodiments, the outer 
mirror is mounted on the passenger seat side. However, the 
outer mirror may be mounted on the driver seat side. In this 
case, the auxiliary mirror 40 may be mounted on the mirror 
housing 20 in such manner that the auxiliary mirror 40 
reflects the area around the rear side of the vehicle body A. 
0.109. In the above-described embodiments, the outer 
mirror is an electrically-operated retractable mirror. How 
ever, there is no limitation with respect to the outer mirror, 
and the mirror may be a manual-operated retractable mirror, 
or a fixed type mirror. 
0110. From the aforementioned explanation, those skilled 
in the art ascertain the essential characteristics of the present 
invention and can make the various modifications and 
variations to the present invention to adapt it to various 
usages and conditions without departing from the spirit and 
Scope of the claims. 

1. An outer mirror, comprising: 
a mirror base having a protrusion which sticks out later 

ally from a side face of a vehicle body; 
a shaft being placed on the protrusion; 

a mirror housing being coupled to the shaft in a rotatable 
fashion, the mirror housing comprising: 

a mirror for showing an area behind the vehicle body, 
and 

an opening on its side that faces the vehicle body; 
an auxiliary mirror for showing an area diagonally for 
ward the vehicle body, the auxiliary mirror sealing the 
opening; and 

the mirror housing further comprising a Swelling portion 
Sticking out from the side of the mirror housing and 
being positioned beneath the protrusion, the opening 
being formed on a side of the swelling portion which 
faces the vehicle body, the Swelling portion having a 
through-hole on its portion that faces the protrusion, the 
insertion of the screw being performed via the through 
hole, the through-hole being accessible externally 
through the opening. 

2. The outer mirror according to claim 1, 
wherein an inside of the mirror housing is accessible 

externally through the opening. 
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3. The outer mirror according to claim 1, 
wherein the shaft is secured to the protrusion by at least 

one screw, and the screw is inserted into the protrusion 
from a bottom of the protrusion, and 

wherein the insertion of the screw is performed through 
the opening. 

4. (canceled) 
5. The outer mirror according to claim 3, 
wherein the mirror housing further comprises a Swelling 

portion Sticking out from the side of the mirror housing 
and being positioned beneath the protrusion, the open 
ing being formed on a side of the Swelling portion 
which faces the vehicle body, the swelling portion 
having a through-hole on its portion that faces the 
protrusion, the insertion of the screw being performed 
via the through-hole, the through-hole being accessible 
externally through the opening. 

6. (canceled) 
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7. The outer mirror according to claim 5, 
wherein the swelling portion is detachable from the mirror 

housing, and has a coupling portion being attachable to 
the mirror housing. 

8. The outer mirror according to claim 1, 

wherein the swelling portion is detachable from the mirror 
housing, and has a coupling portion being attachable to 
the mirror housing. 

9. The outer mirror according to claim 1, further com 
prising a frame for Supporting the mirror and being installed 
in the mirror housing with at least one screw through the 
opening, 

wherein the installation of the frame is carried out in a 
direction perpendicular to an attachment direction of 
the mirror. 


