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SWITCH HAVING PIVOTED U-SI-IAPED 
RESILIENT CONDUCTIVE BLADE 

BACKGROUND OF THE INVENTION 

Prior Art 
This switch is designed to meet the requirements for 

the window lift switch as used in the‘automotive indus 
try. The usual switch in this environment employed a 
leaf spring blade provided with a silver contact, it being 
usual to employ silver contacts where high switching 
loads are encountered. Recently, however, the speci?~ 
cations for window lift switches have been upgraded 
and the prior switches fail to meet the requirements. 
Furthermore, the elimination of silver contacts is desir 
able to attain lower costs and to reduce consumption 
of this metal. 

SUMMARY OF THE INVENTION 

The object of this invention is to provide a switch ca 
pable of switching and carrying high DC current at low 
cost (ie without use of precious metals). The switch 
described in the Abstract attains superior performance 
at low cost. Considerable contact pressure is attained, 
thus minimizing the detrimental effects of high current 
passing through a point of low contact pressure. Ap» 
proximately 0.020 inch (0.5mm) wipe is attained on all 
three contacts . . . . this being adequate to break the 

contact free should it weld to the terminal as well as in 
suring clean contact surfaces. 
This switch is designed to meet the needs for automo 

tive window lift requirements which become severe 
when the window has been driven to its limit of motion. 
resulting in a locked rotor in the motor. In this condi 
tion the current typically reaches 37 amps DC. This is 
large enough to preclude use of many switches over a 
large number of operating cycles. The switch is shown 
paired —— one blade controlling the ‘*up" mode of the 
motor and the other controlling the “down" mode of 
the motor. The use of this invention is not limited to 
paired operation —— a single blade is useful for many 
uses and in some instances the vN.C. terminal could be 
omitted. ‘ ' 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical section through one side of the 
switch with the parts normal. 
FIG. 2 is similar to FIG. 1 butrthe switch is actuated 

to close the NO. circuit. ‘ 
FIG. 3 is also similar to FIG. 1 but with the switch ac 

tuated in the opposite sense (at which time the other of 
the pair would close its N.O. circuit) resulting in in 
creased contact force on the NC. terminal and wiping 
the blade on the N.C. and center terminals. 
FIG. 4 is a partial, exploded perspective of the switch 

elements. . . 

FIG. 5 is an enlarged fragmentary perspective with 
parts broken away to show the manner of mounting the 
switch in the door panel. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present device has two sides but is simpler to un 
derstand if the initial description is con?ned to one side 
of the switch which is an operative switch by itself. In 
FIG. 1 one half or side of the complete switch is illus 
trated. 
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2 
The switch has a'housing 10 in which three spaced 

terminals are mounted. These terminals are designated 
both 12,14,16 and NOhMl, and NCl, respectively. The 
housing is divided by a partition or barrier 18 separat 
ing the switching on one side of the housing from the 
switching on the other side. This is an electrical barrier. 
Switch blade 20 is bent into a generally U shape with 
a short leg 22 and a long leg 24. The free end 26 of the 
short leg 22 is bent downwardly and rests on terminal 
14 to function as the pivot of the blade. The’ short leg 
is slightly bent at 28 to form a surface adapted to en 
gage terminal 16. The free end 30 of the long leg is bent 
down to overlie terminal 12. The actuator 32 has point 
34 bearing against the long leg 24 of the blade 20 and 
has a rounded shoulder portion 36 which is received in 
a cylindrical cavity 38 in the housing cover 40 so as to, 
in effect. make the actuator pivot about the center of 
the curvature of the shoulder 36 (or cavity 38). This 
center lies on the centerline of the switch housing. The 
actuator point 34 bears against the resilient blade off 
center (to the right). Leaf spring 42 passes over the ?at 
44 on the upper portion of the actuator with the ends 
of the leaf spring bearing against the underside of the 
cover 40 at 45,46. The leaf spring, therefore, exerts a 
force returning the actuator to the normal position il 
lustrated in FIG. 1. 
The cover is secured to the housing 10 by suitable 

means such as sonic welding. The cover is provided 
with a slot 48 through which the actuator tab 50 
projects. Handle 52 is pressed onto the tab 50. 

In the position illustrated in FIG. 1 with the actuator 
point 34 engaging the blade to the right of pivot 26 
(which is the normal position), the blade will contact 
the NC, (16) terminal. If the actuator is now moved to 
the left (bear in mind that when the actuator 32 moves 
to the left the handle 52 moves to the right) the vertical 
face 54 of the actuator will strike the tab 56 standing 
up vertically from the long leg 24. Prior to striking the 
tab, however. the actuator point 34 will be moving 
about its center of rotation and, therefore, closer to the 
pivot 26, thus forcing the end 30 of the blade down 
wardly into contact with terminal 12 (NO,) as shown 
in full lines ‘in FIG. 2. After the free end of the blade 
contacts the terminal, the‘ ?at face 54 of the actuator 
will engage the tab and push against the tab as move 
ment of the actuator is continued. This causes the blade 
to wipe across the terminal 12 as illustrated in dotted 
lines in FIG. 2. This wiping action keeps the contacts 
clean and breaks any welds that may be formed when 
switching high DC loads. When the handle 52 is re 
leased, the actuator is returned to the neutral position 
of FIG. 1. 

If the actuator is moved to the right as in FIG. 3, the 
actuatorv point 34 will ride up the incline tab 58. Since 
the blade was already in contact with terminal NC‘, no 
switching action is accomplished by this but, depending 
on the slope of the ramp, a lateral force may be trans 
mitted to the blade causing the blade to slide on both 
terminals 14 and 16 with the bene?cial results noted 
above. If the slope (curve) of ramp 58 matches the arc 
of actuator point 34 (as shown in FIG. 3 in full lines) 
there will be no wiping action. If the slope is greater, 
the point pushes the ramp and causes the blade to be 
moved to the right, causing the wiping action on termi 
nals 14,16 (dotted in FIG. 3). If the slope is less (or the 
tab 58 eliminated) there is no wipe and the free end 30 
of the blade will rise as the actuator moves to the right. 
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It will be appreciated that in H6. I there is an electri 
cal path from terminal 14 through the blade to terminal 
16. This is the normal condition. The same path is com 
pleted in H6. 3 while in FIG. 2 the electrical path is 
from terminal 14 to terminal 12 and the electrical con 
nection to terminal 16 has been broken. In the speci?c 
use for which this switch was designed, the center ter 
minal M‘ is connected to a DC motor while terminal 16 
is connected to ground. Thus in the normal position the 
motor is grounded. When the switch is actuated as in 
FIG. 2, however, the motor lead Ml is now connected 
to terminal 12 which is connected to the positive side 
of the automotive electrical system to energize the mo 
tor. ' 

As noted above. this switch is designed to be used as 
a pair as illustrated generally in FIG. 4. It will be seen 
that the blades are oppositely disposed when viewed 
from one side but if one were to look at one side and 
then turn the switch around and look at the other, the 
blades would appear the same. When the actuator 32 _ 
is moved in a given direction, it will, for example, close 
the circuit from NO, to MI on the right side of FIG. 4 
while maintaining the circuit from NC2 to M2 on the left 
side of FIG. 4. Motor mode No. l is actuated. Then 
when the switch is actuated in the opposite direction, 
motor mode No. 2 will be energized since terminal M2 
is then connected to the positive terminal designated 
NO2 while the right side of FIG. 4 would merely main» 
tain the grounding of motor mode No. 1. 
Just one side of the switch can be used as a simple 

switch completing a circuit from 12 to 14 in which case 
terminal 16 would not be necessary. Or it could be used 
to break a circuit from 14 to 16. Or the unit shown in 
FIG. 1 can be used without the “other side" of the com 
plete product. 
We claim: 
1. A switch comprising, 
a housing, 
spaced terminals mounted in the housing, 
an electrically conductive resilient blade formed in a 

generally U shape having a long and a short leg 
with the end of the short leg pivoted on one termi 
nal and the long leg normally overlying and spaced 
from the other (N.C.) terminal with the U bend in 
the blade being spaced from the said one terminal 
in the direction opposite that of said other terminal 
relative to said one terminal, 

an actuator pivotally mounted in the housing and 
normally engaging the long leg of the blade at a 
point lying between said bend and an imaginary 
line from said pivot to the pivot center of the actua 
tor, 

movement of said actuator to move the point of 
contact of the actuator with the blade past said 
imaginary line to an active position being operative 
to force the free end of the long leg of the blade 
into contact with said N.O. terminal. 

2. A switch according to claim 1 in which the long leg 
of the blade is provided with an upstanding tab which 
is engaged by the actuator when the actuator moves 
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from its normal position to said active position whereby 
continued motion of the actuator after the blade end 
contacts said N.O. terminal is operative to force the 
end of the long leg to wipe across said other terminal. 

3. A switch according to claim 1 including a third 
(N.C.) terminal mounted in the housing in proximity to 
the bend of the blade and normally engaged by the 
short leg of the blade when the actuator is in its normal 
position, said short leg being moved out of contact with 
said N.C. terminal when the actuator is moved to its ac 
tive position and contact pressure between the blade 
and the N.C. terminal increasing when the actuator is 
moved from said normal position in the direction oppo 
site the active position. 

4. A switch according to claim 3 in which the long leg 
of the blade is provided with an upstanding tab which 
is engaged by the actuator when the actuator moves 
from its normal position to said active position whereby 
continued motion of the actuator after the blade end 
co'ntacts said N.C. terminal is operative to force the 
end of the long leg to wipe across said other terminal. 

5. A switch according to claim 4 in which the blade 
is provided with a second tab sloping upwardly from 
the long leg on the side of the actuator opposite the ?rst 
or upstanding tab, the second tab being engaged by the 
actuator when the actuator is moved in said opposite 
direction whereby the contact pressure between the 
short leg and said N.C. terminal and the wiping motion 
of the blade across the N.C. terminal are increased as 
a function of the angle between the second tab and the 
blade. 

6. A switch including a second blade and terminal ar 
rangement as de?ned in claim 5 arranged alongside the 
arrangement of claim 5 but in the opposite sense 
whereby a single actuator acting on both blades is oper 
ative to close the NO. terminal in one switch when 
moved in one direction and to close the other N.O. ter 
minal when moved in the opposite direction. 

7. A switch including a second blade and terminal ar 
rangement as de?ned in claim 1 arranged alongside the 
arrangement of claim 1 but in the opposite sense 
whereby a single actuator acting on both blades is oper 
ative to close the NO. terminal in one switch when 
moved in one direction and to close the other N.C. ter 
minal when moved in the opposite direction. 

8. A switch comprising, 
a housing, 
spaced terminals in the housing, 
an electrically conductive resilient blade bent into a 

generally U shape with the free end of one leg piv 
oted on one terminal, 

an actuator pivotally mounted in the housing and 
normally engaging the other leg at a point offset 
from the imaginary line connecting the center of 
the actuator pivot and the pivot of said blade, 

movement of said actuator to move the point of en 
gagement with the blade through said imaginary 
line being operative to move the blade relative to 
said other terminal. 

* a: * * * 


