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(57) ABSTRACT 

Attachment devices are taught that preferably include a main 
body, a ?rst engagement means provided on the main body, 
and a second engagement means provided on the main body. 
The attachment device is attached to a panel lining sheet by 
engaging the ?rst engagement means With a receiving hole, 
to thereby produce a panel lining sheet assembly. After the 
panel lining sheet assembly is overlaid on a vehicle panel, 
the attachment device is attached to the vehicle panel by 
engaging the second engagement means With a mounting 
hole of the vehicle panel. Thus, the attachment device can be 
secured to the vehicle panel With the panel lining sheet 
interleaved betWeen the attachment device and the vehicle 
panel. 
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ATTACHMENT DEVICES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to attachment devices 
that can be attached to panels, e.g. roof panels, front header 
panels and other vehicle body panels. More particularly, the 
present invention relates to attachment devices that can be 
attached to the vehicle panel in order to secure accessory 
members, eg a sun visor, a sun visor holder, a mirror, an 
assist grip and other such members, to the vehicle panel, to 
thereby attach vehicle lining sheets to the panels. These 
attachment members may be designed, e.g., as a sun visor 
mounting bracket, a room mirror mounting bracket, an assist 
grip mounting bracket, a sun visor holder unit, and other 
such members. 

[0003] 2. Description of the Related Art 

[0004] A front header panel for a vehicle generally 
includes a panel lining sheet. Typically, the panel lining 
sheet is attached to the front header panel by utiliZing 
accessory members that are usually secured to the front 
header panel by screWs or other such fasteners. 

[0005] Generally, the panel lining sheet is overlaid on the 
front header panel and is temporarily attached thereto. 
Subsequently, the accessory members, for example, a sun 
visor or a sun visor holder, are positioned on the panel lining 
sheet. The accessory members are secured to the front 
header panel by screWs or ?xture pins, so as to attach the sun 
visor and the sun visor holder to the front header panel. The 
panel lining sheet is interleaved betWeen the front header 
panel and the accessory members. 

[0006] HoWever, knoWn accessory members must be 
manually retained in place on the panel lining sheet, or by 
utiliZing another retainer means, When knoWn accessory 
members are attached to the front header panel using screWs. 
Thus, the attachment operation is labor-intensive and time 
consuming When the accessory members are not adapted to 
be previously attached to the panel lining sheet. 

[0007] Japanese Laid-open Patent Application Number 
11-78521 purports to describe an improved method for 
attaching a panel lining sheet to a front header panel. In this 
knoWn method, accessory members (a sun visor and a sun 
visor holder) are previously attached to the panel lining 
sheet using screWs, so as to form a panel lining sheet 
assembly. The panel lining sheet assembly includes attach 
ment devices or ?xture clips that can be inserted into 
corresponding mounting holes formed in the front header 
panel and are adapted to elastically engage the mounting 
holes. Further, the ?xture clips are simultaneously attached 
to the inner surface of the panel lining sheet using screWs 
When the accessory members are attached to the panel lining 
sheet. The resulting panel lining sheet assembly is overlaid 
on the front header panel and then the ?xture clips provided 
thereon are pressed into the mounting holes. Thus, the 
accessory members are attached to the front header panel 
and the panel lining sheet is securely interleaved betWeen 
the accessory members and the front header panel. 

[0008] According to this knoWn technique, it is not nec 
essary to retain the accessory members in place on the panel 
lining sheet When the accessory members are attached to the 
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front header panel. Instead, the accessory members are 
pre-assembled With the panel lining sheet, so as to form the 
panel lining sheet assembly. In addition, the panel lining 
sheet assembly can be easily attached to the front header 
panel in one operation by attaching the accessory members 
to the front header panel. This assembly is accomplished by 
simply pushing the ?xture clips into the mounting holes of 
the front header panel after the panel lining sheet assembly 
is overlaid on the front header panel. Thus, the panel lining 
sheet is securely attached to the front header panel by means 
of the attached accessory members and the panel lining sheet 
can be attached to the front header panel relatively easily and 
quickly. 

[0009] HoWever, in this knoWn technique, in order to 
prepare the panel lining sheet assembly, the ?xture clips and 
the accessory members are separately arranged on the panel 
lining sheet, and are pre-assembled With the panel lining 
sheet by using common screWs. Therefore, time consuming 
and labor intensive Work is still required to prepare the panel 
lining sheet assembly. 

SUMMARY OF THE INVENTION 

[0010] It is, accordingly, an object of the present teachings 
to teach improved attachment devices that overcome the one 
or more problems of the knoWn attaching devices. 

[0011] In one aspect of the present teachings, improved 
attachment devices can be utiliZed to a vehicle lining sheet 
to a vehicle panel. In another aspect of the present teachings, 
improved methods for attaching a vehicle lining sheet to a 
vehicle panel are taught that Will overcome one or more 
problems of knoWn attaching methods. 

[0012] In another aspect of the present teachings, attach 
ment devices are taught that may include a ?rst engagement 
means provided on a main body. As the ?rst engagement 
means is pushed into a receiving hole of a vehicle lining 
sheet, this ?rst engagement means elastically engages the 
receiving hole, so as to form a vehicle lining sheet assembly 
that comprises the vehicle lining sheet and the attachment 
devices. The attachment devices also may include a second 
engagement means provided on the main body. The second 
engagement means may be pushed into a mounting hole of 
a vehicle panel after the vehicle lining sheet is overlaid on 
the vehicle panel. The second engagement means may 
preferably elastically engage the mounting hole, so that the 
attachment devices are mounted on the vehicle panel. The 
vehicle lining sheet Will be interposed betWeen the attach 
ment devices and the vehicle panel. As a result, the vehicle 
lining sheet is attached to the vehicle panel at the time the 
attachment devices are installed. 

[0013] Thus, attachment devices can be attached to a 
vehicle lining sheet in one simple operation by pressing a 
?rst engagement means of the attachment devices into a 
receiving hole of a vehicle lining sheet, so as to form a 
vehicle lining sheet assembly. Also, the attachment devices 
can be attached to a vehicle panel in one simple operation by 
pressing a second engagement means of the attachment 
devices into a mounting hole of a vehicle panel, so as to 
attach the vehicle lining sheet on the vehicle panel. 

[0014] Because this design is superior to knoWn attach 
ment device, the panel lining sheet assembly, Which may 
comprise the vehicle lining sheet and the attachment 
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devices, can be easily manufactured. Further, the resulting 
panel lining sheet assembly can be easily and quickly 
attached to the vehicle panel. Thus, the present attachment 
devices minimize manual labor required to install the 
vehicle accessories and vehicle lining sheet on the vehicle 
panel and provide a substantial improvement over knoWn 
attachment devices. 

[0015] Additional objects, features and advantages of the 
present invention Will be readily understood after reading 
the folloWing detailed description together With the accom 
panying draWings and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a perspective vieW of a sun visor that is 
attached to a front header panel With a panel lining sheet by 
utiliZing a bracket assembly according to a ?rst representa 
tive embodiment of the present teachings; 

[0017] FIG. 2 is an exploded perspective vieW of the front 
header panel, the panel lining sheet and the sun visor; 

[0018] FIG. 3 is a perspective vieW of a representative 
bracket assembly; 

[0019] FIG. 4 is a perspective vieW of the representative 
bracket assembly after it has been attached to the panel 
lining sheet; 
[0020] FIG. 5 is a cross-sectional vieW taken along line 
A-A of FIG. 4; 

[0021] FIG. 6 is a cross-sectional vieW taken along line 
B-B of FIG. 4; 

[0022] FIG. 7 is a perspective vieW of the representative 
bracket assembly after it has been attached to the front 
header panel With the panel lining sheet; 

[0023] FIG. 8(A) is a cross-sectional vieW taken along 
line C-C of FIG. 7 before an engagement pin of a bracket 
cover is inserted betWeen engagement strips of a bracket 
body; 
[0024] FIG. 8(B) is a cross-sectional vieW taken along 
line C-C of FIG. 7 after the engagement pin is inserted 
betWeen the engagement strips; 

[0025] FIG. 9(A) is a cross-sectional vieW taken along 
line D-D of FIG. 7 before the engagement pin is inserted 
betWeen the engagement strips; 

[0026] FIG. 9(B) is a cross-sectional vieW taken along 
line D-D of FIG. 7 after the engagement pin is inserted 
betWeen the engagement strips; 

[0027] FIG. 10 is a perspective vieW of a sun visor holder 
unit according to a second representative embodiment of the 
present teachings that is attached to a front header panel With 
a panel lining sheet; 

[0028] FIG. 11 is an exploded perspective vieW of the 
front header panel, the panel lining sheet and the represen 
tative sun visor holder unit; 

[0029] FIG. 12 is a perspective vieW of the representative 
sun visor holder unit; 

[0030] FIG. 13 is a perspective vieW of the representative 
sun visor holder unit after it has been attached to the panel 
lining sheet; 
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[0031] FIG. 14 is a cross-sectional vieW taken along line 
A-A of FIG. 13; 

[0032] FIG. 15 is a cross-sectional vieW taken along line 
B-B of FIG. 13; 

[0033] FIG. 16 is a perspective vieW of the representative 
sun visor holder unit after it has been attached to the front 
header panel With the panel lining sheet; 

[0034] FIG. 17(A) is a cross-sectional vieW taken along 
the C-C of FIG. 16 before an engagement pin of a bracket 
cover is inserted betWeen engagement strips of a bracket 
body; 
[0035] FIG. 17(B) is a cross-sectional vieW taken along 
line C-C of FIG. 16 after the engagement pin is inserted 
betWeen the engagement strips; 

[0036] FIG. 18(A) is a cross-sectional vieW taken along 
line D-D of FIG. 16 before the engagement pin is inserted 
betWeen the engagement strips; 

[0037] FIG. 18(B) is a cross-sectional vieW taken along 
line D-D of FIG. 16 after the engagement pin is inserted 
betWeen the engagement strips; 

[0038] FIG. 19 shoWs a locking stick of the second 
representative embodiment. 

DETAILED DESCRIPTION OF THE 
INVENTIONS 

[0039] Attachment devices are generally taught that may 
include a main body and a ?rst engagement means disposed 
on the main body. Preferably, the ?rst engagement means is 
adapted to engage a receiving hole of a lining sheet. A 
second engagement means also may be provided on the 
main body and the second engagement means is preferably 
adapted to engage a mounting hole of a panel. Although the 
present attachment devices are not limited to any particular 
use or application, the attachment devices may preferably be 
utiliZed to body attaching a vehicle lining sheet to a vehicle 
panel. Moreover, the present attachment devices are prefer 
ably connected to a vehicle accessory, such a sun visor, in 
order to simply the installation of the sun visor and the 
vehicle lining sheet on the vehicle panel. 

[0040] The ?rst engagement means may preferably 
include a ?exible engagement strip that can elastically 
engage the receiving hole of the vehicle lining sheet. This 
?exible engagement strip may serve to retain the main body 
on the vehicle lining sheet. The second engagement means 
may include a ?exible engagement member that can elasti 
cally engage the mounting hole of the vehicle panel. This 
?exible engagement member may serve to secure the main 
body to the vehicle panel With the vehicle lining sheet 
inserted betWeen the attachment device and the vehicle 
panel. 
[0041] The engagement strip may optionally include an 
engagement lip that is adapted to elastically engage the 
receiving hole of the vehicle lining sheet. Further, the 
engagement strip may include an acute-angled portion, 
Which acute-angled portion may elastically ?ex When it is 
inserted into the receiving hole of the vehicle lining sheet. 

[0042] The engagement member may include a pair of 
engagement bars that are oppositely disposed in a spaced 
relationship. The engagement bars may be adapted to elas 
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tically engage the mounting hole of the vehicle panel. The 
attachment device may also include a lock (or locking 
means) that is adapted to be received betWeen the engage 
ment bars. For example, the engagement bars may spread 
When the locking means is inserted into the space betWeen 
the engagement bars. This insertion may change the lock (or 
locking means) to an operational position from a non 
operational position. The engagement bars may reliably 
engage the mounting hole of the vehicle panel. Further, the 
attachment device also may include a cover member and the 
lock (or locking means) may be provided on the cover 
member. The lock (or locking means) may be inserted into 
the space betWeen the engagement bars When the cover 
member is pressed toWard the main body. 

[0043] A retainer (or retainer means) may be provided to 
retain the lock (or locking means) in the operational position 
and/or the non-operational position. The retainer (or retainer 
means) may include, for example, an engagement rib pro 
vided on the main body and tWo engagement grooves 
provided on the lock (or locking means). The engagement 
rib may engage the engagement grooves to thereby retain the 
lock (or locking means) in the operational position or the 
non-operational position. 
[0044] The attachment device may include three ?exible 
engagement strips that are equally spaced at angle of 120°. 

[0045] In other preferred aspects of the present teachings, 
attachment devices according to any of the embodiments 
described above and beloW may be designed as a sun visor 
mounting bracket. The main body of the attachment device 
may include, for example, a base portion and a split tubular 
boss portion that is integrally formed on the base portion. 
Preferably, the tubular boss portion is adapted to receive a 
support arm of a sun visor. In an alternate embodiment of the 
present teachings, the attachment device may be designed as 
a sun visor holder unit. In this case, an integral holder hook 
may be incorporated With the main body and the holder hook 
may be adapted to receive a retainer portion of a sun visor. 

[0046] Improved methods for attaching a lining sheet to a 
panel are also taught. For example, the ?rst engagement 
means provided on the main body of the attachment device 
of any of the above or beloW embodiments may be engage 
With a receiving hole of the lining sheet. Thus, lining sheet 
assembly may be prepared that includes, e.g., the panel 
lining sheet and the attachment device. Thereafter, the lining 
sheet assembly may be disposed proximally to the panel. At 
this time, the second engagement means provided on the 
main body may engage a mounting hole of the panel. As a 
result, the attachment device can be easily and reliably 
attached to the panel and the panel lining sheet Will be 
interleaved betWeen the main body and the panel. 

[0047] Although the present methods are not limited to 
any particular application, the lining sheet may preferably be 
a vehicle lining sheet and the panel may preferably be a 
vehicle panel. In further preferred embodiments of the 
present teachings, the present methods may be utiliZed to 
attach an attachment device that has been designed as a sun 
visor mounting bracket to the vehicle panel. In this case, the 
sun visor mounting bracket may be coupled to a support arm 
of a sun visor. As a result, the vehicle lining sheet assembly 
may include the sun visor. In the alternative, the present 
methods may be preferably utiliZed to attach an attachment 
device that has been designed as a sun visor holder unit to 
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a vehicle panel. In this case, a holder hook may be integrally 
provided With the main body and the holder hook may be 
adapted to receive a retainer portion of a sun visor. 

[0048] Additional representative examples of the present 
teachings Will be described in greater detail With reference 
to the attached draWings. This detailed description is merely 
intended to teach a person of skill in the art further details 
for practicing preferred aspects of the present teachings and 
is not intended to limit the scope of the invention. Only the 
claims de?ne the scope of the claimed invention. Therefore, 
combinations of features and steps disclosed in the above 
detail description may not be necessary to practice the 
invention in the broadest sense, and are instead taught 
merely to particularly describe some representative 
examples of the invention. In addition, the present teachings 
naturally may be combined in Ways that are not speci?cally 
enumerated in order to provide additional useful embodi 
ments of the present teachings. 

[0049] TWo detailed representative embodiments of the 
present teachings are shoWn in FIGS. 1 to 19, in Which a 
mounting bracket assembly and a holder unit of a vehicle 
sun visor are described as examples of an attachment device 
that can be prepared utiliZing the present teachings. HoW 
ever, before describing these tWo representative embodi 
ments in detail, a summary of the tWo representative 
embodiments Will be provided. 

[0050] As shoWn in FIG. 1, a representative vehicle sun 
visor 1 is mounted on a vehicle panel or front header panel 
50 by attaching a mounting bracket assembly 2 to the front 
header panel 50. As Will be appreciated, the bracket assem 
bly 2 is rotatably coupled to an L-shaped metal support arm 
10 of the sun visor 1. Preferably, the bracket assembly 2 is 
previously attached to a vehicle lining sheet or panel lining 
sheet 40 and then is attached to the front header panel 50 
With the lining sheet 40. 

[0051] As shoWn in FIG. 2, the sun visor 1 of the ?rst 
detailed representative embodiment is attached to the panel 
lining sheet 40 by pressing a substantial portion of the 
bracket assembly 2 into a receiving hole 41 formed in the 
panel lining sheet 40. A?rst engagement means engages the 
receiving hole 41. Thus, a panel lining sheet assembly may 
be produced that includes panel lining sheet 40 and the sun 
visor 1 and the panel lining sheet assembly may be com 
bined With the panel lining sheet 40 by bracket assembly 2. 
Thereafter, the panel lining sheet assembly may be placed or 
overlaid on the front header panel 50. A substantial portion 
of the bracket assembly 2 may then be pressed into a 
mounting hole 51 formed in the front header panel 50 in 
order to attach the bracket assembly 2 to the front header 
panel 50. As a result, the sun visor 1 may be mounted on the 
front header panel 50 and the panel lining sheet 40 may be 
interposed betWeen the front header panel 50 and the 
attached bracket assembly 2. Thus, the panel lining sheet 
assembly is attached to the front header panel 50. That is, the 
panel lining sheet 40 is attached to the front header panel 50 
by means of the attached sun visor 1. Further, the receiving 
hole 41 of the panel lining sheet 40 and the mounting hole 
51 of the front header panel 50 are pre-formed to special 
shapes, respectively, Which Will be described beloW in 
further detail. 

[0052] By utiliZing bracket assembly 2, the panel lining 
sheet assembly, Which comprises the sun visor 1 and the 
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panel lining sheet 40, can be easily and quickly prepared by 
simply pressing the substantial portion of the bracket assem 
bly 2 into the receiving hole 41 of the panel lining sheet 40. 
Also, the resulting panel lining sheet assembly can be easily 
attached to the front header panel 50 by mounting the sun 
visor 1 on the front header panel 50. This mounting may be 
accomplished by simply pressing the substantial portion of 
the bracket assembly 2 into the mounting hole 51 of the front 
header panel 50 after the panel lining sheet assembly has 
been placed or overlaid on the front header panel 50. Thus, 
the panel lining sheet 40 can be easily and quickly attached 
to the front header panel 50. Therefore, time-consuming and 
labor intensive Work is not required to prepare the panel 
lining sheet assembly or to attach the panel lining sheet 40 
to the front header panel 50. 

[0053] FIG. 10 shoWs a representative sun visor holder 
unit 3 according to a second embodiment of the present 
teachings. This representative sun visor holder unit 2 may be 
attached to a front header panel 150 in order to support a 
retainer portion 110a of a sun visor 101. Preferably, the 
holder unit 3 may be previously attached to a panel lining 
sheet 140 and then attached to the front header panel 150 
With the lining sheet 140. 

[0054] As shoWn in FIG. 11, the holder unit 3 may be 
attached to the panel lining sheet 140 by pressing a ?rst 
engagement means of the holder unit 3 into a receiving hole 
141 formed in the panel lining sheet 140. Consequently, a 
panel lining sheet assembly is produced that comprises the 
panel lining sheet 140 and the holder unit 3, in Which the 
holder unit 3 is combined With the panel lining sheet 140. 
Thereafter, the panel lining sheet assembly may be placed or 
overlaid on the front header panel 150 and then a second 
engagement means of the holder unit 3 is pressed into a 
mounting hole 151 formed in the front header panel 150. 
Thus, the holder unit 3 may be attached to the front header 
panel 150 With the panel lining sheet 140 interleaved 
betWeen the front header panel 150 and the holder unit 3. As 
a result, the panel lining sheet assembly can be easily and 
reliably attached to the front header panel 150. That is, the 
panel lining sheet 140 is attached to the front header panel 
150 by virtue of the attached holder unit 3. Further, the 
receiving hole 141 of the panel lining sheet 140 and the 
mounting hole 151 of the front header panel 150 are pre 
formed in desired shapes and arrangement, respectively, 
Which Will be described beloW in further detail. 

[0055] By utiliZing sun visor holder unit 3, the panel lining 
sheet assembly, Which comprises the holder unit 3 and the 
panel lining sheet 140, can be easily and quickly prepared by 
simply pressing the ?rst engagement means of the holder 
unit 3 into the receiving hole 141 of the panel lining sheet 
140. Also, the resulting panel lining sheet assembly can be 
easily attached to the front header panel 150 by simply 
pressing the second engagement means of the holder unit 3 
into the mounting hole 151 of the front header panel 50 after 
the panel lining sheet assembly has been placed or overlaid 
on the front header panel 150. Thus, the panel lining sheet 
140 can be easily and quickly attached to the front header 
panel 150. Therefore, time-consuming or labor intensive 
Work is not required to prepare the panel lining sheet 
assembly or to attach the panel lining sheet 140 to the front 
header panel 150. 
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[0056] First Detailed Representative Embodiment 

[0057] The ?rst detailed representative embodiment Will 
noW described in detail With reference to FIGS. 1 to 9(B). As 
shoWn in FIG. 2, the bracket assembly 2 includes a resin 
molded bracket body 20 and a resin molded cover member 
or bracket cover 30. The bracket body 20 comprises a 
rounded equilateral triangular base portion 21 and a tubular 
boss portion 22. As shoWn in FIGS. 5, 8(A) and 8(B), the 
boss portion 22 is integrally formed in the central portion of 
the base portion 21 and eXtends vertically upWard from the 
base portion 21. The boss portion 22 has a tapered through 
bore 20a (FIG. 5) that is adapted to rotatably receive a 
vertical end or connecting end 10a of the support arm 10 of 
the sun visor 1. Further, as shoWn in FIGS. 2 and 3, the boss 
portion 22 is vertically split (preferably, split into quarters), 
so as to elastically ?eX When the connecting end 10a of the 
support arm 10 is inserted into the through bore 20a. Also, 
as shoWn in for eXample FIG. 5, an inner ?ange 22a is 
disposed around the upper edge of the boss portion 22 and 
is adapted to engage an annular shoulder 10b formed in the 
connecting end 10a of the sun visor support arm 10, so as to 
prevent the connecting end 10a from slipping off. 

[0058] The boss portion 22 may have three integral can 
tilevered engagement strips 23, 23‘ (tWo main engagement 
strips 23 and one supplemental engagement strip 23‘), Which 
preferably constitute the ?rst engagement means, although 
the ?rst engagement means is not limited to this particular 
design. These engagement strips 23, 23‘ are circumferen 
tially and radially arranged on the boss portion 22, equally 
spaced by 120°, and are positioned so as to correspond to the 
centers of the three sides of the triangular base portion 21, 
respectively. Each of the engagement strips 23, 23‘ radially 
outWardly projects from the outer surface of the boss portion 
22 and has a substantially reverse U-shaped or boW-shaped 
con?guration. Each of the main engagement strips 23 has a 
lateral engagement lip 23a at its distal end that is adapted to 
engage the inner surface of the panel lining sheet 40 around 
the receiving hole 41 When the substantial portion of the 
bracket assembly 2 is pressed into the receiving hole 41 of 
the panel lining sheet 40. The lateral engagement lip 23a has 
a doWnWardly slanted upper surface 23a' for easy insertion 
into the receiving hole 41. Moreover, each of the main 
engagement strips 23 has a vertical engagement Wall 23b at 
its distal end that is adapted to engage the inner surface of 
the receiving hole 41 of the panel lining sheet 40 When the 
bracket assembly 2 is pressed into the receiving hole 41, as 
shoWn in FIG. 5. Further, as shoWn in the draWings, each of 
the engagement strips 23 has an acute-angled portion 23c, so 
as to radially and elastically ?eX When the bracket assembly 
2 is inserted into the receiving hole 41 of the panel lining 
sheet 40. The supplemental engagement strip 23‘ has sub 
stantially the same construction as the main engagement 
strips 23 eXcept that it does not have a vertical engagement 
Wall that corresponds to the vertical engagement Wall 23b, 
as shoWn, for eXample, in FIG. 3. This special construction 
of the supplemental engagement strip 23‘ permits easy 
control of the position of the bracket assembly 2 in the 
receiving hole 41 after the bracket assembly 2 is inserted 
into the receiving hole 41. 

[0059] The upper surface of the base portion 21 preferably 
has three engagement members 24, Which preferably con 
stitute the second engagement means, although the second 
engagement means is not limited to this particular design. 


















