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This application is a division of application Serial No. 
777,107 filed November 28, 1958 in the names of Edward 
L. Barcus and Howard I. Slone and now is Patent No. 
3,027,807 which issued April 3, 1962. 

This invention pertains to remotely controlled mirror 
mechanisms and, in particular, to an actuator switch 
mechanism movable along two axes to engage four sets 
of electrical contacts. 
An object of the invention resides in the provision of 

an actuator switch mechanism comprising a plurality of 
spaced fixed contacts adapted to energize a dual armature 
motor upon movement of an actuator having a pair of 
bridging contacts, said bridging contacts being mounted 
with respect to the actuator and fixed contacts for move 
ment in a predetermined position and paths so as to se 
lectively bridge groups of the iixed contacts. 

In general these and other objects are accomplished by 
providing an actuator switch member which selectively 
controls operation of the aforementioned motor means 
and includes a plurality of spaced ñxed contacts adapted to 
be bridged by movable bridging contacts which move in 
a predetermined position with respect to each other and 
predetermined paths to selectively bridge the required 
fixed contacts for controlling operation or” the motor 
means in the desired direction. Moreover, a self-center 
ing spring acts automatically upon release of the actua 
tor mechanism to return the bridging contacts to a circuit 
opening position thereby holding the mirror in an ad 
justed position. 
The nature and function of the structure by which the 

foregoing objects are achieved will become more ap 
parent hereinafter as the description of the invention 
proceeds, and in which reference is made to the follow 
ing drawings in which: 
FIGURE l is an enlarged longitudinal section through 

an actuator switch made in accordance with this inven 
tion. 
FIGURE 2 is a view, partly in section and partly broken 

away to illustrate certain details, taken on line 2_2 of 
FIGURE l; and 
FIGURE 3 is a schematic view of the electrical cir 

cuitry of the switch actuator of FIGURES l and 2, and 
the electrical connections to an actuated device. 

Referring particularly to FIGURES 1 and 2, the actu 
ator switch mechanism may be seen to include a contact 
housing 116 comprising a base wall 115 terminating in 
integral projecting upper, lower and side walls 12€), 122 
and 124, respectively, forming a continuous rectangular 
housing side wall. Radially inwardly bent tangs 126 re 
tain a terminal base or Contact plate 123, fabricated of 
suitable insulating material, within the housing in abut 
ment with an inward depression or projection 13@ in the 
upper housing wall 120. A plurality of rivet-like con 
tacts, described more fully hereinafter with respect to 
FIGURE 3, are íixedly secured in the terminal base 128 
and are variously connected to an electrical power source. 
An insulating plate 132 is interposed between the side 
wall of the housing 116 and the plate 123, and includes 
suitable apertures for the spaced rivet-type Contacts. 
A Contact carrier member 134- includes oppositely dis 

posed parallel arms 136, each having at its opposite ends 
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button-like bearing members 138 slidably abutting the 
base wall 118 or" the housing 116. The upper and lower 
portions 141i of the carrier wall intermediate the arms 
136 are bent away from the bearing arms to form a re 
ceptacle for contact support block 142 made of a suitable 
insulating material. A pair of substantially U-shaped 
bridging contact members having contact heads 144 and 
146 are axially movably mounted in predetermined spaced 
relation within recesses in the contact support block 142, 
a spring 149 being associated with each contact mem 
ber. As a result, the bridging contacts are continuously 
urged into sliding abutting engagement with the insulat 
ing plate 132 for movement into bridging engagement 
with various groups of the fixed contacts on plate 128 as 
will appear hereinafter. 

It will be noted that the carrier member 134 is closely 
confined between side walls 124 of the housing 116 
so as to be movable along a single axis toward or away 
from the upper and lower housing walls 120 and 122. 
On the other hand, the Contact support block 142 is con 
ñed with respect to carrier member 134 for movement 
along a second single axis in either direction with re 
spect to the spaced housing side walls 124. As a result, 
upon movement of the carrier member 134 in what is a 
vertical direction in the installation shown, the movable 
bridging contacts 144 and 146 are translated therewith, 
while the contact support block 142 and the bridging 
contacts 144 and 146 may be translated relative to the 
carrier member along an axis at right angles to the axis 
of movement of the carrier member 134. Upon so mov 
ing the Contact support member 142 along either of the 
aforementioned axes, it will be apparent that the bridg 
ing contacts 144 and 146 cannot be inadvertently rotated 
about a longitudinal axis through the switch assembly 

- thereby maintaining the bridging contacts in a predeter 
mined position relative to the fixed contacts on plate 128. 
An actuator housing 14S includes a plurality of spaced 

fingers 150 projecting through suitable apertures in the 
base wall 118 of the switch housing 116, and are turned 
radially outwardly to secure the two housings together. 
The exterior surface of the actuator housing 148 is thread 
ed to receive a pair of lock nuts adapted to secure the 
entire actuator assembly to a suitable support panel 152. 
An externally operable actuator rod 154 extends into and 
through the actuator housing 148, and terminates in a 
ball-head 156 seated in a suitable socket 158 substan 
tially centrally located within the contact support block 
142. The opening 160 in base wall 118 of the switch 
housing 116, through which rod 154 extends, is of clover 
leaf configuration. As a result, the actuator rod 154 is 
confined for movement substantially along either of two 
axes at right angles to each other. 
At the open end of the actuator housing 148 through 

which the actuator 154 extends, there is formed a radial 
ly inwardly projecting annular shoulder 162 against which 
a similar shoulder of retaining cup 164 is seated. A 
radial shoulder 166 on rod 154 is continuously urged 
towards its seat on the shouldered cup 164 by an axial 
ly coiled self-centering spring 168 mounted within the 
actuator housing in abutment with base wall 118 and 
the actuator rod shoulder 166. The self-centering spring 
168 permits manipulation of actuator rod 154 from the 
normal or rest position of FIGURE 1 to a circuit clos 
ing position. Thereafter, the actuator 154 may be re 
leased thereby being automatically returned to its cen 
tered circuit-open position by means of the self-centering 
spring. 

Reference will now be made to FIGURE 3 with respect 
to the disposition of the aforementioned fixed rivet-type 
contacts on terminal plate 12S, their connections to the 
respective motor armatures 36 and 38, and their coopera 
tion with the movable bridging contact members 144 and 
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146 of the switch actuator mechanism 3. Moreover, in 
order to facilitate understanding of the switch structure, 
the following description will be made with reference to 
the disposition of the actuator mechanism as shown in 
FIGUREl; that is, with the bridging contacts 144 and 
146 disposed in a substantially horizontal plane. How 
ever, it will be appreciated that the actuator may be 
mounted in any position dictated by convenience. 

In FIGURE 3, there are shown two horizontally 
spaced rivet-type contacts 170 and 172 secured to the 
terminal plate 128 and respectively connected by the con 
ductors 174 and 17a to the positive and negative sides of 
a suitable power source such as a vehicle battery. Hori 
zontally spaced between and to either side of these con 
tacts are the three fixed contacts 173, 1313 and 132. Con 
tacts 178 and 182 are connected in parallel by conductors 
184 and 186 to one end of the winding for motor arma 
ture 36. The contact 1%0 is connected in parallel 'with 
the other end of the winding of motor armature Se and 
one end of the winding of motor armature by con 
ductors 18S and 191i. 

Disposed directly above the respective contacts 17d and 
172 are the horizontally spaced and fixed contacts 1%?. 
and 194. Contact 192 is connected by the aforemen 
tioned conductors 138 and 19d to one end or” the winding 
of motor armature 38. Contact 1%4 is connected by con 
ductors 196 and 19S to the other end of the winding of 
armature 3S. 

In similar fashion, the horizontally spaced iixed con 
tacts 200 and 202 are disposed directly below the contacts 
170 and 172. Contact 25)@ is connected by conductor 
198 to the end of winding of armature 33 opposite the 
connection of contact 192, while contact 202 is connected 
by conductors 188 and 190 to the end of the winding of 
armature 3S opposite the connection of contact 194. 

In operation, the movable bridging contacts 144 and 
146, of relatively larger diameter than the fixed contacts 
aforedescribed, are normally maintained in the position 
indicated in FIGURE 3 by the self-centering spring 168; 
that is, these movable contacts normally overiie the con 
tacts 170 and 172 thereby maintaining the circuits through 
the armatures open. However, upon movement of the 
actuator rod 154 either in a vertical or horizontal plane, 
the movable contact members are adapted to bridge be 
tween the contacts 170 and 172 and a selected pair of the 
iixed contacts aforedescribed. 
With respect to the above description of operation of 

the mechanism, and particularly that of the switch actu 
ator shown in FXGURES 1 and 2, particular note should 
be made of the function of the carrier member 134 and 
contact support member or block 142. The aforemen 
tioned carrier member and contact support member func 
tion in cooperation with each other to always maintain 
the movable contacts 144 and 146 in a predetermined dis 
position with respect to each other and the spaced fixed 
contacts on terminal or base plate member 12S. To this 
end, and as appears more clearly in FIGURE 2, the car 
rier member 134 is closely confined between the laterally 
or horizontally spaced side walls 124 of rectangular switch 
housing 116 so as to be movable only in a vertical plane. c 
The contact support member or block 142 is coniined on 
the carrier member 134 so as to be movable only in a 
horizontal plane or at right angles to movement of the 
carrier member. The actuator rod 154 is mounted by 
means of the ball head 156 within the socket 15S of the 
contact support member 142 whereby pivoting the actu* 
ator rod 154 in a vertical plane results in vertical move 
ment of the contact support member 142 with the carrier 
member 134. As a result, the movable contact members 
144 and 146 are maintained in a predetermined disposi 
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tion for cooperation with respective pairs of fixed contacts 
192 and 1% or 2d@ and 2112 for controlling mirror ad 
justment either downwardly or upwardly, respectively. 
On the other hand, the actuator rod 154 may be pivoted 
in a horizontal plane to move the contact support block 
142 relative to the carrier member 134 which, in these 
circumstances, remains stationary due to its confinement 
within the switch housing. Again, the movable contacts 
144 and 146 are maintained in their predetermined dis 
position for cooperation with various pairs of the contacts 
178, 1S@ and 1&2 to control mirror adjustment to the 
right and left. Moreover, the cloverleaf configuration 
of the aperture 1653 in the base wall 11S of the switch 
housing restricts actuator rod movement substantially to 
the axes yor planes aforementioned, thereby avoiding any 
danger of one or the other motor armatures being short 
circuited. For example, if the actuator rod could be 
moved to any substantial degree diagonally of the switch 
housing, the movable contact 144 might bridge the iixed 
contacts 171) and 130 while the movable Contact 146 
would bridge the fixed contacts 202 and 172 thereby result 
ing in a short. 
Having disclosed a preferred embodiment for the pur 

poses of illustration, it is to be understood that the inven 
tion is not to be limited thereby but only by the claim 
which follows. 
What is claimed is: 
A switch mechanism comprising a housing including 

oppositely disposed end walls enclosed by a continuous 
rectangular side wall, a plurality of spaced contacts fixed 
to one of said end walls interiorly of said housing and 
facing the other of said end Walls, a contact carrier mem 
ber having oppositely disposed arms, bearing members on 
said arms slidably engaging the other of said end walls, 
said contact carrier member further having spaced wall 
portions bent toward said end wall having the spaced con 
tacts iixed thereto, said contact carrier member being con 
fined between said rectangular side wall for movement 
along a first axis, a contact support member confined 
within said spaced wall portions of said carrier member 
for movement therewith along said first axis and relative 
thereto along a second axis at right angles to said first 
axis, plural spaced bridging contacts carried by said con 
tact support member in sliding abutting engagement with 
said one end wall for simultaneous selective bridging con 
nection of adjacent ones of said plural fixed contacts, an 
exteriorly accessible actuator member connected to said 
contact support member for selectively moving the latter 
with said carrier member along said first axis, and rela 
tive to said carrier member along said second axis, and 
self-centering spring means to automatically return said 
actuator upon release of the latter to a circuit-opening 
position. 
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