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ADJUSTABLE REARVIEW MIRROR ASSEMBLY 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an adjustable rear 
vieW mirror for a motor vehicle, an aircraft, or a Watercraft, 
to name a feW. The adjustable mirror is of the type that has 
a drive housing rotatably secured to a mirror carrier. Adjust 
able rearvieW mirrors of this type are Widely used, especially 
in the automotive industry, Where the mirror carrier is 
mounted to a device that is ?xedly mounted to a motor 
vehicle and the drive housing includes at least one drive unit, 
generally an electromotor, and optionally has one or more 
gears. 

[0003] 2. Background 

[0004] In the commonly knoWn adjustable rearvieW mir 
rors, the drive housing is attached to the mirror carrier With 
the aid of self-tapping screWs. Further, as a general rule, the 
connection in the drive housing to the Wiring system nec 
essary for the operation of the at least one drive unit occurs 
either by Way of individual cables or by Way of a plug 
connector, With complementary connections being provided 
on the mirror carrier and the drive housing so that the 
connections are eventually electrically and mechanically 
connected to one another. 

[0005] HoWever, the prior art option for attaching a drive 
housing to a mirror carrier by means of self-tapping screWs 
and/or self-cutting screWs and the subsequently necessary 
production of an electrical connection betWeen the mirror 
carrier and the drive housing, has proven to be extremely 
labor-intensive and time-consuming. Moreover, handling of 
small parts such as self-tapping screWs as Well as all of the 
intermediate pieces for electrical contacts is a time-consum 
ing operation. Also the logistics of handling all of the parts 
in the manufacturing process can become quite complex. 

[0006] It is thus an object of the present invention to 
further develop the knoWn adjustable rearvieW mirror in 
such a Way that a simple and cost-effective mounting of the 
drive housing on the mirror carrier becomes possible, Where, 
in particular, an electrical connection betWeen the mirror 
carrier and the drive housing can be created at the same time 
that the drive housing is joined to the mirror carrier. 

SUMMARY OF THE INVENTION 

[0007] The object of the invention is attained in a particu 
larly advantageous manner by means of an adjustable rear 
vieW mirror in Which electrical contacts on the mirror carrier 
and the drive housing are constructed in such a Way that, in 
the course of connecting the drive housing to the mirror 
carrier by a snapping-together sequence, an electrical con 
nection is created at the same time betWeen the mirror carrier 
and the drive housing. 

[0008] In a ?rst embodiment of the invention, conductor 
strips are integrated on or into the mirror carrier. The 
conductor strips have contact points for electrically contact 
ing the electrical contacts of the drive housing. This arrange 
ment represents a method of electrical contacting that is 
particularly simple, reliable, and reasonable from the point 
of vieW of production engineering. This is especially true if 
the mirror carrier also serves as a poWer source and option 
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ally a mounting surface for other electrical components such 
as, for example, side blinkers, sensors, GPS antennas, etc. 
Moreover, integrated conductor strips are better protected 
from outside in?uences such as moisture and the like thus 
increasing the overall reliability of the system. 

[0009] In a second alternative embodiment, the electrical 
contacts are each incorporated into a plug connection and a 
corresponding socket, With the socket being arranged on the 
drive housing or on the mirror carrier and the plug connec 
tion being correspondingly arranged on the other of the 
mirror carrier and drive housing. 

[0010] In both alternative embodiments, electrical com 
ponents can also be controlled and operated on the drive 
housing or mirror carrier by means of bus technology, Which 
considerably reduces the expense With regard to the number 
of conductor cables as Well as the costs of electrical contacts. 

[0011] In an embodiment that is easy to produce and to 
handle, the snapping elements on the drive housing and a 
socket are provided in such a Way that, When the snapping 
elements are locked into an opposing contour that forms part 
of the mirror carrier, a plug attached to correspond to the 
opposing contour engages into the socket such that, along 
With the sequence of the mechanical connection by means of 
snapping in and/or out, an electrical connection is created at 
the same time betWeen the mirror carrier and the drive 
housing connected thereto. 

[0012] Naturally, it is also possible to attach the snapping 
elements and/or the socket to the mirror carrier such that the 
opposing contour is arranged on the drive housing and/or is 
assigned to the drive housing. The electrical contacts, in 
particular the plug connection and the socket, can also be 
constructed in such a Way that the insertion direction of the 
plug and/or the contacting is displaced, in particular by 90°; 
in this case, the contacting must occur in a process step that 
is separate from the snapping-in process. 

[0013] In accordance With another aspect of the invention, 
the fastening of the drive housing to the mirror carrier also 
occurs by means of an adhesive connection that is provided 
alone or in combination With the snap fastening. 

[0014] In accordance With a further aspect of the inven 
tion, the snap connection of the drive housing to the mirror 
carrier is constructed in a detachable manner such that repair 
of the drive housing and/or the mirror carrier is possible in 
a simple manner Without one of the tWo parts being an 
obstacle or completely excluding the possibility of a repair. 

[0015] The detachability of a snap fastening is guaranteed 
in that the mirror carrier is either accessible from the rear 
such that the locking parts of the snapping elements and/or 
segments can be pressed out of their ?xed positions or the 
locks of the snapping segments are detached With the aid of 
a special tool that is introduced from the front in the case 
Where the rear portion of the mirror carrier is inaccessible. 

[0016] In accordance With yet another aspect of the inven 
tion, the mechanical connection betWeen the mirror carrier 
and the drive housing is tWist-proof and/or displacement 
proof. This is especially advantageous upon startup of the at 
least one drive unit arranged in the drive housing because a 
torsion momentum acts on the mirror carrier and/or the drive 
housing such that the tWisting of the mirror carrier and the 
drive housing in opposite directions and the displacement of 
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the tWo parts opposite one another Would likely occur if the 
connection betWeen the mirror carrier and the drive housing 
is not constructed in a tWist-proof and/or displacement-proof 
manner. In this Way, tWisting and/or displacement of the 
drive housing and the mirror carrier relative to one another 
is permanently prevented by the combined snap fastening of 
the drive housing to the mirror carrier and the plug connec 
tion Which takes advantage of an electrical connection that 
uses plugs and sockets. 

[0017] According to another aspect of the invention, 
means for producing an electrical connection betWeen the 
mirror carrier and the drive housing, especially a plug-socket 
arrangement, are constructed on and/or integrated With the 
?rst and/or the second contour of the mirror carrier. For 
example, a plug is formed on the mirror carrier or on the 
drive housing and the corresponding socket on the other of 
the mirror carrier or drive housing. 

[0018] In another variant of the invention, it is possible to 
attach the electrical contacts in the respective fastening 
contours and/or surfaces such that a separate plug along With 
a socket is not necessary. Moreover, implementation of the 
control and electrical connection necessary for operating the 
drive unit is possible in that the snapping, snapping and plug, 
or snapping and adhesive connections betWeen the drive 
housing and mirror carrier have electrically conductive 
contact surfaces mounted thereon. 

[0019] In a preferred embodiment of the invention, the 
number of contour elements necessary for fastening the 
drive housing to the mirror carrier is at least large enough 
such that a contour element is available for each electrical 
contact and electrical connection that is necessary. Naturally, 
the device according to the invention can also have several 
contours that are not needed for the electrical connection of 
the mirror carrier and drive housing or additional separate 
electrical plug connections can be provided that engage one 
another in the case of a connection of the drive housing and 
mirror carrier according to the invention. 

[0020] In accordance With a further and particularly 
advantageous aspect of the invention, the mirror carrier is 
constructed as being one piece With an element for mounting 
the mirror carrier on the vehicle. In this embodiment, it has 
been shoWn to be particularly advantageous that the drive 
housing can be attached to a device for mounting the drive 
housing on the vehicle directly and Without another inter 
mediate piece. Thus, the mirror carrier has a mirror head that 
is attached to a mirror foot Which, in turn, is attached to the 
vehicle such that the number of necessary parts is reduced 
from initially several self-tapping screWs and at least one 
intermediate piece for the purpose of electrical contact as 
Well as the mirror carrier and the drive housing to tWo 
components, ?rstly, the mirror carrier, Which is constructed 
as being one piece With a device for mounting it on a vehicle, 
and, secondly, the drive housing. This construction not only 
provides for quicker mounting, but also achieves a reduction 
in costs. 

[0021] Alternately, it is possible to attach the mirror carrier 
separately to a device for mounting the mirror carrier on a 
vehicle. In this Way, the mirror carrier and the drive housing 
can be universally attached to various devices for mounting 
on a vehicle Without it being necessary to take into account 
adaptation betWeen the mounting device and the drive 
housing and mirror carrier assembly. 

[0022] In accordance With another aspect of the invention, 
the rearvieW mirror has a spring device for securing the snap 

Feb. 28, 2002 

fastening of the drive housing to the mirror carrier. This 
arrangement has been shoWn to be especially advantageous 
in rearvieW mirrors that are subjected to strong vibrations 
and/or jerky movements. Such a spring device can be 
constructed, for example, as a spring Washer made of metal 
or plastic, as a bracket made of the materials corresponding 
the drive housing and mirror carrier, or as a stiff rubber cuff 
that surrounds the drive housing and mirror carrier and 
presses them against one another in an appropriate manner. 

[0023] In accordance With a particularly preferred 
embodiment of the invention, it is thus possible for the drive 
housing to be premounted before the connection to the 
mirror carrier. A mirror glass carrier, a force transfer device 
betWeen the drive housing and the mirror glass carrier and 
the mirror glass are mounted in a complete manner and, in 
this state, may be connected to the mirror carrier by a simple 
approach of the completely premounted drive housing. 
Thus, a connection of the premounted drive housing to the 
mirror carrier is possible in a favorable manner in a single 
process step. 

[0024] Alternately, recesses that are provided on the drive 
housing and serve as anti-tWisting means according to the 
invention can serve as screW recesses for an alternative 

fastening of the drive housing to the mirror carrier by 
screWing. 

[0025] Further advantages and useful aspects of the inven 
tion result from an exemplary embodiment that Will be 
described in further detail With reference to the draWings. 
Parts that are the same or have the same effect are assigned 
the same reference characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is an exploded perspective vieW of a mirror 
carrier, a spring Washer, and a drive housing according to 
one embodiment of the invention, 

[0027] FIG. 2 is an exploded perspective vieW of the 
elements according to FIG. 1, Where a mirror glass carrier 
is mounted to the drive housing, 

[0028] FIG. 3 is a perspective vieW of the elements 
according to FIG. 1 connected together, and 

[0029] FIG. 4 is a perspective vieW of the elements 
according to FIG. 2 connected together. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0030] FIG. 1 shoWs a mirror carrier 1 as Well as a drive 
housing 2 of a motor vehicle rearvieW mirror, With the drive 
housing being appropriate for being locked into the mirror 
carrier by means of a snap fastening and connected thereto 
as Well as for being ?xed in place With a spring Washer 6. 

[0031] As shoWn in FIG. 1, the mirror carrier 1 has an 
essentially triangular base plate 15 With three evenly spaced 
cylindrical feet 8 extending doWnWards. The cylindrical feet 
8 are provided for a plug connection to complementary 
recesses 7 arranged on the drive housing 2. A plug 14, 
mounted on the base plate 15, points in the same direction 
as the cylindrical feet 8. The base plate 15 has a circular 
opening 11 into Which the snapping segments 9, that are 
fastened on the part of the drive housing 2 facing the mirror 
carrier 1, lock When they are inserted into the opening 11 of 
the mirror carrier 1. 
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[0032] A socket 16 With electrical contacts 3 is formed on 
the drive housing 2 and points in the same direction as the 
snapping segments 9 so that, When the snap segments 9 are 
locked in and extending over the edge 17 of the opening 11 
of the mirror carrier 1, an electrical contact is ensured at the 
same time betWeen the (hidden) electrical connections 
present in the plug connection 14 and the corresponding 
electrical connections 3 in the socket 16. As an alternative to 
the conductors 3, the socket 16 may include electrical 
conducting strips 30 that are secured along the interior of 
socket 16. Complementary strips 32 are formed on the 
exterior of plug 14. When plug 14 is placed inside socket 16, 
electrical strips 30 and 32 make conductive contact. At the 
same time, the feet 8 slide into and engage the recesses 7. 
The combination of the snapping segments 9, the edge 17 of 
the circular opening 11, the cylindrical feet 8 and the 
recesses 7 all Work together to create a tWist-proof and 
displacement-proof connection betWeen the mirror carrier 1 
and the drive housing 2. 

[0033] In an alternative embodiment, Which is not shoWn, 
conductive strips are integrated into or on portions of the 
mirror carrier 1 that have contact points for contacting the 
electrical contacts 3 of the drive housing 2. 

[0034] FIG. 2 shoWs the mirror carrier 1 in a state in 
Which a mirror glass carrier 10 is attached to the drive 
housing. Customarily, a mirror plate is attached to the mirror 
glass carrier 10. Also attached to the drive housing 2 is a 
force transfer device 12 Which is discussed in co-pending 
US. patent application Ser. No. 09/559,398, Actuating 
Mechanism for Motor Vehicles, ?led Apr. 26, 2000, and 
incorporated by reference herein as if reproduced in full. 

[0035] FIG. 3 shoWs the assembled rearvieW mirror Where 
the snapping segments 9 are brought into engagement With 
the edge 17 of the opening 11 of the mirror carrier 1 and 
?xed into place by a metallic spring Washer 6 in such a Way 
that a snapping out or falling off of the plate 15 of the mirror 
carrier 1 is prevented. FIG. 4 shoWs the arrangement With an 
attached mirror glass carrier. 

[0036] The drive housing 2 can be removed from the 
mirror carrier 1 When the spring Washer 6 is removed using 
the pressure of a ?nger and the snapping segments 9 are 
pressed inWard aWay from edge 17 and into the opening 11, 
i.e., are unlocked by means of gentle inWard compression. 

[0037] From the above, it can be seen that the invention 
not only relates to an adjustable rearvieW mirror With a drive 
housing attached by means of a snap connection and, 
optionally, an additional plug or adhesive connection and a 
mirror carrier 1, but also a mounting process for connecting 
the drive housing to the mirror carrier. 

[0038] The described embodiments are to be considered in 
all respects as illustrative and not restrictive. The present 
invention may be embodied in other speci?c forms Without 
departing from its intent or essential characteristics. 

What is claimed is: 
1. An adjustable rearvieW mirror for a vehicle, the rear 

vieW mirror comprising: 

a drive housing; 

a mirror carrier; 

snapping segments secured to one of the drive housing 
and the mirror carrier, and an edge de?ned on the other 
of the drive housing and the mirror carrier, said edge 
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mating With the snapping segments to connect the drive 
housing to the mirror carrier. 

2. The rearvieW mirror in accordance With claim 1, 
Wherein the mirror carrier and the drive housing each have 
electrical contacts that are embodied in such a Way that, 
during the snapping together of the mirror carrier and the 
drive housing, an electrical connection is created betWeen 
the mirror carrier and the drive housing at the same time. 

3. The rearvieW mirror in accordance With claim 2, 
Wherein conductive strips are integrated on or into the mirror 
carrier as contact points for contacting the electrical contacts 
of the drive housing. 

4. The rearvieW mirror in accordance With claim 2, 
Wherein the electrical contacts are each incorporated into a 
plug connection and a corresponding socket, With the socket 
being arranged on one of the drive housing and the mirror 
carrier and the plug connection being arranged correspond 
ingly on the other of the mirror carrier and the drive housing. 

5. The rearvieW mirror in accordance With claim 1, 
Wherein each snapping segment has a ?rst contour and the 
edge has a second contour, Which is complementary to the 
?rst contour. 

6. The rearvieW mirror in accordance With claim 5, 
Wherein a plug/socket arrangement for producing the elec 
trical connection and for securing against tWisting is formed 
betWeen the mirror carrier and the drive housing on and/or 
integrated With the ?rst and/or second contour. 

7. The rearvieW mirror in accordance With one claim 1, 
Wherein a spring device is provided for securing the snap 
ping segments in place. 

8. The rearvieW mirror in accordance With claim 1, 
Wherein the mirror carrier is formed as one piece With a 
holder for mounting on the vehicle. 

9. The rearvieW mirror in accordance With claim 1, further 
comprising: 

recesses de?ned in the drive housing and cylindrical feet 
de?ned on the mirror carrier, and Wherein the recesses 
engage the cylindrical feet. 

10. The rearvieW mirror in accordance With claim 9, 
Wherein an anti-tWist securing of the drive housing relative 
to the mirror carrier is brought about by the cylindrical feet 
of the mirror carrier in the recesses of the drive housing. 

11. The rearvieW mirror in accordance With claim 1, 
further comprising; 

A mirror glass carrier mounted on the drive housing; and 
Wherein the drive housing has a plurality of at least 
partially elastic snapping segments that are arranged on 
the opposite side of the drive housing from the mirror 
glass carrier, and are positioned for engaging behind 
the edge of the mirror carrier such that, in the engaged 
state, a ?rm connection betWeen the drive housing and 
the mirror carrier is maintained by the elastic return 
force of the snapping segments. 

12. The rearvieW mirror in accordance With claim 1, 
Wherein the drive housing, upon Which a mirror glass carrier, 
a force transfer device betWeen the drive housing and the 
mirror glass carrier, as Well as a mirror glass are fully 
mounted, can be connected to the mirror carrier in a single 
process step. 

13. The rearvieW mirror in accordance With claim 11, 
Wherein the recesses of the drive housing are simultaneously 
constructed as screWing-in recesses for an alternative man 
ner of fastening the drive housing to the mirror carrier. 

* * * * * 


