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An extendable exterior rearvieW mirror assembly includes a 
mounting bracket, a mirror subassembly, and a support 
Which is supported by the mounting bracket. The mirror 
subassembly is supported by the support and is mounted for 73 As ' : Donnell Cor oration acor oration of 

( ) slgnee y p ’ p selective movement along the support arm to one of a the State of Michigan, 414 East Fortieth 
Street H 011a n d MI 49423 plurality of vieWing positions. The mirror subassembly 

’ ’ includes a housing, a re?ective element, and an actuator 

(21) APPL NO: 09/840,528 Which supports the re?ective element on a forward facing 
Wall of the housing. The rearvieW mirror assembly further 

(22) Filed; Apt; 23, 2001 includes a clamping assembly Which provides a force to urge 
frictional engagement betWeen the housing and the support 

Related US, Application Data to limit movement of the mirror subassembly along the 
support. In preferred form, the support extends into the 

(60) Division of application No. 09/573,502, ?led on May housing and frictionally engages an exterior surface of the 
16, 2000, noW Pat. No. 6,239,928, Which is a con- forWard facing Wall. 
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EXTENDABLE EXTERIOR REARVIEW MIRROR 
ASSEMBLY FOR VEHICLES 

[0001] This is a continuation-in-part application of 
copending application entitled EXTENDABLE EXTERIOR 
REARVIEW MIRROR ASSEMBLY FOR VEHICLES, Ser. 
No. 09/399,875, ?led Sep. 20, 1999, the disclosure of Which 
is herein incorporated by reference in its entirety. 

TECHNICAL FIELD AND BACKGROUND OF 
THE INVENTION 

[0002] The present invention relates to an exterior rear 
vieW mirror for mounting on a vehicle and, more particu 
larly, to an extendable exterior rearvieW mirror for mounting 
on a vehicle Which can be extended When the vehicle is 
being used for toWing, for example toWing a trailer, camper, 
or the like. 

[0003] Until recently, toWing mirrors included a ?xed 
support or frame, Which Was rigidly mounted to the vehicle 
body, and a re?ective element supported on and spaced from 
the vehicle body by the support or frame to provide rearvieW 
vieWing of the toWed object. For example, US. Pat. No. 
3,119,591 to A. J. Malecki illustrates a typical rigidly 
mounted toWing mirror assembly. HoWever, these ?xed 
extended rearvieW mirror assemblies increase the Width of 
the vehicle often hampering normal maneuvering through 
passages including garage door openings, drive-through 
services, and the like. Furthermore, they are more vulnerable 
to being damaged or causing damage than conventional 
exterior rearvieW mirrors especially When used by an inex 
perienced driver. In some cases, the Width of the vehicles 
Was increased beyond the maximum Width alloWed by 
conventional vehicle transport trucks Which deliver the 
vehicles to the dealership. Therefore, these mirror assem 
blies often required installation at the dealership Which 
ultimately increased the cost of the vehicle. 

[0004] More recently, several extendable exterior rearvieW 
mirrors have been developed. For example, in US. Pat. No. 
5,513,048 to Chen and US. Pat. No. 5,489,080 to Allen, 
extendable rearvieW mirrors are disclosed Which include 
telescoping members. The position of the mirror subassem 
bly, Which includes a re?ective element and re?ective ele 
ment housing, is ?xed in position by threaded fasteners, 
Which require tools for adjustment. HoWever, these assem 
blies tend to increase the vibration of the mirror assembly 
especially When the mirror subassembly is in the outboard 
position. This increased vibration is particularly problematic 
in mirror assemblies that incorporate mechanical or electri 
cal actuators since they increase the Weight of the mirror 
casing. Other solutions have included providing nesting 
mirror re?ectors With one of the mirror re?ectors supported 
in a housing that is extendable from the mirror casing, such 
as described in US. Pat. No. 4,998,812 and 4,907,871 to 
Hou. While these assemblies incorporate a single arm 
mounting arrangement, the assembly is complicated and 
requires a dual re?ection system that ultimately increases the 
cost of the assembly, as Well as the Weight of the mirror 
casing. Heretofore, commercially available exterior mirrors 
have used a tWin arm arrangement in order to increase the 
stiffness of the mounting attachment, such as disclosed in 
US. Pat. No. 5,483,385 to Boddy. Such tWin arms provide 
support to the mirror casing in a manner that minimiZes 
mirror re?ector vibrations When the vehicle travels on roads. 
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HoWever, use of such tWin arm arrangements dictates a 
relatively large assembly With multiple mounting compo 
nents, Which increases material cost and assembly time. 
Hitherto, use of a single arm extendible mirror assembly has 
not met With commercial success because of the reduced 
stiffness associated With prior art designs Which result in 
increased vibration. 

[0005] Consequently, there is a need for an extendable 
rearvieW mirror assembly that can provide for an extended 
?eld of vieW When toWing and yet can be retracted to a 
normal operating position Where it does not hamper maneu 
verability of the vehicle. In addition, the extendable rear 
vieW mirror assembly should have minimal impact on the 
vibration characteristics of the mirror assembly and be 
relatively easy to adjust betWeen non-toWing and toWing 
positions Without the need for tools. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, the present invention provides an 
improved vehicular extendable exterior rearvieW mirror 
assembly Which is especially suitable for use on vehicles 
When toWing. The exterior rearvieW mirror assembly is 
adjustable to a plurality of vieWing positions betWeen a 
normal non-toWing use position and a fully extended posi 
tion, alloWing an adjustable ?eld of vieW to the rear of the 
vehicle. Additionally, the mirror assembly may include a 
break-aWay assembly to permit the mirror assembly to be 
folded to a break-aWay position in the event the mirror 
assembly strikes an object. Furthermore, the mirror assem 
bly may include a poWer fold mechanism Which alloWs the 
mirror subassembly to be folded or retracted to a folded 
position When the vehicle is driven into tight spaces, for 
example parking garages and the like. 

[0007] According to one aspect of the invention, the 
extendable exterior rearvieW mirror assembly includes a 
mounting bracket, a mirror subassembly, a clamp, and a 
support Which is mounted for pivotal movement on the 
mounting bracket betWeen a normal operating position and 
a folded, break-aWay position. The support extends laterally 
outWard from the mounting bracket When the mirror subas 
sembly is mounted to the vehicle and the support is in its 
normal operating position. The support extends into the 
housing of the mirror subassembly, Where the clamp is 
positioned to mount the mirror subassembly onto the sup 
port. The clamp applies a force to urge frictional engagement 
betWeen the support and the housing to limit movement of 
the mirror subassembly along the support but permits selec 
tive movement of the mirror subassembly along the support 
to one of at least tWo vieWing positions When a force of 
suf?cient magnitude is applied to the subassembly to over 
come the friction betWeen the support and the housing. 

[0008] In one aspect, the support comprises a single sup 
port arm. In other aspects, the mirror assembly further 
includes a load distributing member, Which together With the 
clamp urges frictional engagement betWeen the support and 
the housing. In another aspect, the support moves relative to 
the load distributing member When the mirror subassembly 
moves along the support. 

[0009] In yet other aspects, the clamp includes a passage, 
such as a longitudinal passage, in Which the load distributing 
member is positioned. At least a portion of the support 
extends into the passage to be urged by the clamp into 
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frictional engagement With the housing. In further aspects, 
the load distributing member comprises an elongate member 
having a longitudinal extent extending along at least a 
portion of the support. Preferably the load distributing 
member comprises an arcuate-shaped elongate member. The 
support arm has an arcuate bearing surface and a planar side 
With a plurality of line bearing surfaces, With the load 
distributing member contacting the arcuate bearing surface 
and urging the line bearing surfaces to frictionally engage 
the housing. 
[0010] In further aspects, the support arm comprises a 
composite elongate body Which includes an elongate 
Webbed member having the arcuate bearing surface and a 
plate bearing member Which provides the line bearing 
surfaces. 

[0011] In other aspects, the housing includes a mirror 
casing, With the clamp urging the support into frictional 
engagement With the mirror casing. For example, the mirror 
casing may include a casing Wall Which de?nes a cavity, 
With the re?ective element supported in the cavity by the 
casing Wall. The clamp urges the support arm into frictional 
engagement With the casing Wall. 
[0012] In yet further aspects, the mirror assembly includes 
a positioning device, Which supports the re?ective element 
on the casing Wall. For example, the positioning device may 
comprise an electrical actuator. 

[0013] In another aspect, the extendable exterior rearvieW 
mirror assembly further includes a driver assembly Which 
selectively moves the mirror subassembly along the support 
arm. 

[0014] According to another form of the invention, an 
extendable exterior rearvieW mirror assembly includes a 
mounting bracket, a mirror subassembly, and a support. The 
mirror subassembly includes a housing, a re?ective element, 
and an actuator. The housing includes a mirror casing. The 
support is mounted to the mounting bracket and extends 
from the vehicle in a laterally outWard direction and into a 
housing of the mirror subassembly When the mirror assem 
bly is mounted to the vehicle. The mirror assembly further 
includes a clamp Which mounts the mirror subassembly on 
the support. The clamp applies a force to the support to urge 
frictional engagement betWeen the support and the mirror 
casing to limit movement of the mirror subassembly along 
the support. The mirror slides along support to one or more 
extended vieWing positions When a force is applied to the 
mirror subassembly in the laterally extending direction 
sufficient to overcome the friction betWeen the support and 
the mirror casing. 
[0015] In further aspects, the mirror casing includes a back 
Wall. The actuator preferably supports the re?ective element 
on the back Wall. The clamp applies a force Which urges the 
support into frictional engagement With the back Wall. 
Preferably, the clamp includes a load distributing member 
Which urges the support into frictional engagement With the 
back Wall and, further, distributes the force from the clamp 
along the length of the support positioned in the clamp. For 
example, the support preferably includes an arcuate bearing 
surface and a planar bearing surface. The load distribution 
member preferably comprises an arcuate elongate member 
Which engages the arcuate bearing surface of the support 
arm and urges the planar bearing surface of the support into 
frictional engagement With the exterior portion of the back 
Wall of the mirror casing. 
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[0016] In yet further aspects, the arcuate elongate member 
forming the load distributing member may include a plural 
ity of inWardly projecting elongate ribs, Which contact the 
arcuate bearing surface of the support. In addition, the 
arcuate member may include a plurality of exteriorly posi 
tioned elongate ribs, Which are contacted by the clamp to 
mount the mirror subassembly on the support. Preferably, 
the exteriorly positioned elongate ribs are offset from the 
inWardly projecting elongate ribs Which thereby form dis 
crete spring members in the load distributing member. 

[0017] In other aspects, the housing further includes a 
cover Which is coupled to the mirror casing and de?nes a 
cavity into Which the support extends for frictionally engag 
ing the mirror casing. 

[0018] As Will be understood, the exterior rearvieW mirror 
assembly of the present invention provides numerous advan 
tages over prior knoWn extendable rearvieW mirror assem 
blies. The exterior rearvieW mirror assembly incorporates a 
single support arm for mounting the mirror subassembly to 
a vehicle on Which the mirror subassembly can be moved to 
a plurality of extended positions to provide an adjustable 
extended ?eld of vieW and Which can be quickly retracted to 
a normal operating position Where it does not hamper the 
maneuverability of the vehicle or increase the Width of the 
vehicle. In addition, the exterior rearvieW mirror assembly 
can be adjusted either manually or by the use of a driver, 
Which can be operated by a remote control Within the vehicle 
cabin. Thus, the single arm extendable mirror assembly of 
the present invention provides a compact assembly With 
excellent vibrational performance When mounted and used 
on a vehicle. Hitherto, such excellent vibrational perfor 
mance is achieved and has been achieved commercially such 
as by using tWin arm extendable mirror assemblies such as 
described in Us. Pat. No. 5,483,385 to Boddy. Achieving an 
acceptable and user appreciable or enjoyable exterior mirror 
assembly performance When the assembly is mounted to the 
vehicle While using a single arm is a signi?cant advantage as 
this alloWs a more compact design and thus, a more con 
sumer appreciable or appealing design. 

[0019] These and other objects, advantages, purposes and 
features of the invention Will become more apparent from 
the study of the folloWing description taken in conjunction 
With the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a front elevation vieW of an extendable 
exterior rearvieW mirror assembly of the present invention; 

[0021] FIG. 2 is a similar vieW to FIG. 1 With a mirror 
subassembly in an extended position; 

[0022] FIG. 3 is a plan vieW of the mirror assembly of 
FIG. 1 illustrating the mirror subassembly in a folded 
position; 

[0023] FIG. 4 is an exploded perspective vieW of the 
mirror assembly of FIG. 1; 

[0024] FIG. 5 is a partial cross-section vieW of the exterior 
rearvieW mirror assembly of FIG. 1 illustrating an optional 
driver assembly of the present invention; 

[0025] FIG. 6 is an exploded perspective vieW of a second 
embodiment of the support arm mounting arrangement; 



US 2002/0006001 A1 

[0026] FIG. 7 is an enlarged partial cross-sectional vieW 
taken along line VII-VII of FIG. 4; 

[0027] FIG. 8 is a similar vieW to FIG. 7 illustrating the 
mounting arrangement of the second embodiment of the 
support arm mounting arrangement of FIG. 6; 

[0028] FIG. 9 is a similar vieW to FIG. 7 illustrating a 
third embodiment of the mounting arrangement of the 
support arm of the mirror assembly; 

[0029] FIG. 10 is a similar vieW to FIG. 7 illustrating a 
fourth embodiment of the mounting arrangement of the 
support bracket of the mirror assembly; 

[0030] FIG. 11 is an enlarged vieW of the connection of 
the support arm assembly of FIG. 10 as vieWed along line 
XI-XI in FIG. 10; 

[0031] FIG. 12 is a perspective vieW of a third embodi 
ment of an extendable rearvieW mirror assembly of the 
present invention; 

[0032] FIGS. 12A and 12B are exploded perspective 
vieWs of the exterior rearvieW mirror assembly of FIG. 12; 

[0033] FIG. 12C is an enlarged side vieW of a load 
distributing member of the mirror assembly of FIG. 12B; 

[0034] FIG. 12D is an enlarged vieW of a second embodi 
ment of the load distributing member of FIG. 12C; 

[0035] FIG. 13 is a back elevation vieW of the mirror 
casing and support arm of the exterior rearvieW mirror 
assembly of FIG. 12 With a cover removed illustrating the 
mirror casing in a non-extended position along the support 
arm; 

[0036] FIG. 14 is a similar vieW to FIG. 13 illustrating the 
mirror casing in an extended position along the support arm; 

[0037] FIG. 15 is a back perspective vieW of the mirror 
casing and support arm illustrated in FIG. 13; 

[0038] FIG. 16 is a back elevation vieW of a fourth 
embodiment of the exterior rearvieW mirror assembly of the 
present invention illustrating an extendable mirror casing 
similar to the second embodiment incorporating a driver; 

[0039] FIG. 17 is a back top perspective vieW of the 
mirror assembly of FIG. 16 illustrating the mirror casing in 
an extended position; 

[0040] FIG. 18 is a back perspective vieW similar to FIG. 
17 illustrating the mirror casing in an extended position; and 

[0041] FIG. 19 is a partial cross-section vieW taken along 
line XIX-XIX of FIG. 16. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0042] Referring to FIG. 1, an exterior rearvieW mirror 
assembly 10 of the present invention is illustrated. RearvieW 
mirror assembly 10 includes a mirror subassembly 12 Which 
is mounted to a mirror mounting bracket 14 by a mono 
support arm 16. As Will be more fully described beloW, 
mirror support arm 16 provides for extension of mirror 
subassembly 12 to a plurality of extended positions from 
mirror mounting bracket 14 so that the occupant of the 
vehicle can have an adjustable extended ?eld of vieW 
rearWard of the vehicle. Furthermore, mounting bracket 14 
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preferably comprises a break-aWay mounting assembly, 
such that mirror subassembly 12 can be moved from a 
normal operating position (shoWn in solid in FIG. 3) toWard 
a folded, break-aWay position adjacent the vehicle body 
(shoWn in phantom in FIG. 3). 

[0043] As best seen in FIGS. 1 and 4, mirror subassembly 
12 includes a mirror casing or housing 18 and a re?ective 
element assembly 20, Which is mounted in housing 18 by a 
positioning device 22, preferably an electrically operated 
actuator. Such electrical actuators may incorporate resistive 
track or Hall Effect sensors. It should be understood that 
other positioning devices may be used, including manually 
operated actuators, a remote manually operated actuator, 
such as a BODEN cable actuator or the like. Housing 18 is 
preferably injection molded from a suitable plastic, such as 
nylon, acrylonitriale butadiene styrene (ABS) or suitable 
resinous plastic, or the like Which is commercially available 
under the trademark TERLURAN KR2889® by BASF 
Company of Wyandotte, Mich. Alternatively, other resinous, 
melt processible plastics or moldable materials such as 
mineral ?lled or glass ?lled nylon or polyester or polypro 
pylene can be used to form housing 12. A suitable nylon is 
13% glass modi?ed nylon 6:6 sold as ZYTEL 71G13L® by 
I. E. DuPont de Nemours & Company of Wilmington, Del. 
or PA123G13BK-47 by Bay Resins, Inc. of Millington, Md.. 
Asuitable polypropylene is TENITE P6M4Z-007® by East 
man Chemical Products of Kingsport, Tenn. Alternately, 
housing 18 may comprise a reinforced nylon plastic, thermo 
plastic, polypropylene, or other similar thermo plastic or 
thermoset materials. 

[0044] Referring to FIG. 4, actuator 22 is mounted to 
mirror housing 18 by an actuator bracket 24, Which is rigidly 
mounted to a rear Wall 26 of housing 18 on a plurality of 
mounting bosses 28 by fasteners 30. Fasteners 30 extend 
through respective mounting openings 32 provided in actua 
tor bracket 24. In this manner actuator bracket 24 is rigidly 
mounted to mirror housing 18. To mount actuator 22 to 
bracket 24, actuator 22 includes a plurality of mounting tabs 
34, Which include mounting openings 36 for receiving 
fasteners 38 Which extend through tabs 34 to secure actuator 
assembly 22 to mounting bosses 40 provided on actuator 
bracket 24 and further on clamp 42, Which Will be more fully 
described beloW. 

[0045] Actuator 22 supports re?ective element assembly 
20 and preferably provides for multi-axis positioning of 
re?ective assembly 20. As best seen in FIG. 4, re?ective 
element assembly 20 includes a ?rst re?ective mirror ele 
ment 44 and a second re?ector element 46. Each re?ective 
mirror element 44 and 46 may comprise a conventional 
nonelectro-optic or electrochromic ?at or planar re?ective 
mirror element or a convex or multiradiused/aspheric re?ec 
tive mirror element. In preferred form, re?ective element 44 
comprises a ?at or planar re?ective element While re?ective 
element 46 comprises a convex or multiradiused/aspheric 
re?ective element to provide a Wide angle vieW or spotter 
mirror. For example, each re?ective element may comprise 
a metallic re?ector coated glass or plastic substrate, such as 
a thin chromium alloy re?ector coating or a non-metallic 
re?ector coating such as the dichroic layer described in US. 
Pat. No. 5,207,492 to Roberts et al. or a re?ector comprising 
a silicon re?ective layer such as described in US. Pat. No. 
5,535,056 to Caskey et al. Which are herein incorporated by 
reference in their entireties. Alternately, the re?ective ele 




















