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IGNITION MODULE WITH MULTI-BEAM 
SPRING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
Embodiments of the present invention relate to the ?eld of 

ignition modules for use With motor vehicles, the ignition 
modules being con?gured to receive key fobs. 

2. Background Art 
Motor vehicles, including, but not limited to, automobiles, 

include engines Which are activated by an ignition module. 
Historically, the user Would insert a key into a lock in the 
vehicle’s ignition module and rotate the key from an off 
position past an on position to a starter position. While in the 
starter position, the ignition module starts the engine. The 
user Would then release the key Which returns to the on 
position automatically under the urging of springs or other 
biasing means in the ignition module. 

SUMMARY OF THE INVENTION 

Various embodiments of an ignition module assembly are 
disclosed herein. In a ?rst embodiment, an ignition module 
assembly includes a housing member that is adapted to be 
connected to an ignition system of a vehicle. The ignition 
module assembly further includes a slider member that is 
slidably connected to the housing member and is con?gured 
to move betWeen a plurality of discrete positions With respect 
to the housing member. The sliding member is further con 
?gured to control the ignition system based on the discrete 
position of the slider member With respect to the housing 
member. The slider member is further con?gured to receive a 
key fob. The ignition module assembly also includes a spring 
member that is compressed betWeen the slider member and 
the housing member. In this ?rst embodiment, the ignition 
system is con?gured to facilitate the insertion of the key fob 
into the slider member and moving the slider member With the 
key fob betWeen the plurality of discrete positions. One of the 
slider member and the housing member includes an undulat 
ing surface. The spring member is further con?gured to slide 
along the undulating surface as the slider member moves 
betWeen the plurality of discrete positions. The undulations in 
the undulating surface correspond to the discrete positions. 
The spring member, the slider member, and the housing mem 
ber cooperate With each other to provide haptic feedback to a 
user that enables the user to discern When the slider member 
has moved to one of the plurality of discrete positions. 

In an implementation of the ?rst embodiment, the spring 
member is further con?gured to engage the key fob When the 
key fob is inserted into the sliding member. In a variation of 
this implementation, the spring member includes a key fob 
engaging leg and the key fob may include a notch and the key 
fob engaging leg is con?gured to engage a notch in the key 
fob. In a further variation, the housing member includes a 
locking member that is con?gured to engage the key fob 
engaging leg as the slider member moves betWeen the plural 
ity of discrete positions. The locking member may retain the 
key fob engaging leg in an engaged state With the notch When 
the locking member engages the key fob engaging leg. In a 
further variation, the locking member may be disposed on the 
undulating surface. 

In another implementation of the ?rst embodiment, the 
plurality of discrete positions may include a position P0 that 
corresponds to a position of the slider member When an 
engine of the vehicle is off. The plurality of discrete positions 
further includes a position P1 that corresponds to the position 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
of the slider When the engine of the vehicle is on. The plurality 
of discrete positions further includes a position P2 that cor 
responds to the position of the slider When the ignition system 
of the vehicle is actuated. The plurality of discrete positions 
further includes a position P3 that corresponds to the position 
of the slider member When the key fob is pushed completely 
into the housing member. In this implementation, position P3 
is inboard of position P2, position P2 is inboard of position 
P1, and position P1 is inboard of position P0. 

In another implementation of the ?rst embodiment, the 
spring member includes a plurality of spaced apart legs that 
engage the undulating surface as the slider member moves 
betWeen the plurality of discrete positions. In a variation of 
this implementation, the spring member includes a pair of 
forWard extending legs and a pair of rearWard extending legs. 
The pair of forWard extending legs are spaced apart from the 
pair of rearWard extending legs. In another variation of this 
implementation, portions of the undulations of the undulating 
surface are spaced apart by a distance that corresponds to a 
distance betWeen the spaced apart legs such that each spaced 
apart leg substantially simultaneously encounters a corre 
sponding undulation as the sliding member moves betWeen 
the plurality of discrete positions. In a variation of this imple 
mentation, the undulations include hills and valleys. Each 
spaced apart leg engages a hill at substantially the same time 
that each other spaced apart leg engages a hill and each of the 
spaced apart legs engages a valley at substantially the same 
time that each other spaced apart leg engages a valley. 

In another variation, the undulations include hills and val 
leys and each spaced apart leg engages a valley When the 
slider member is disposed in one of the discrete positions. 

In another implementation of the ?rst embodiment, the 
ignition module assembly further includes a blocking mem 
ber that is connected to the housing member and is con?gured 
to move With respect to the housing member betWeen a block 
ing position and a non-blocking position. The housing mem 
ber includes a recess to receive a portion of the blocking 
member. The blocking member is con?gured to engage the 
recess and the recess cooperates With the blocking member to 
obstruct movement of the sliding member betWeen the dis 
crete positions When the blocking member is in the blocking 
position. The blocking member is con?gured to disengage 
from the recess When the blocking member is in the non 
blocking position. The blocking member is con?gured to 
move to the non-blocking position When the key fob is 
inserted into the sliding member. 

In a second embodiment, an ignition module assembly 
includes a housing member that is con?gured to be connected 
to an ignition system of a vehicle. The housing member has a 
?rst Wall having a ?rst undulating surface and a second Wall 
having a second undulating surface. The ignition module 
assembly further includes a slider member that is slidably 
connected to the housing member and con?gured to move 
betWeen a plurality of discrete positions With respect to the 
housing member. The sliding member is con?gured to control 
the ignition system based on the discrete position of the slider 
member With respect to the housing member. The slider mem 
ber is further con?gured to receive a key fob. The ignition 
module assembly further includes a ?rst spring member that 
is connected to the housing member proximate the ?rst Wall 
and further connected to the slider member. The ?rst spring 
member is compressed betWeen the slider member and the 
?rst undulating surface. The ?rst spring member is further 
con?gured to slide along the ?rst undulating surface as the 
slider member moves betWeen the plurality of discrete posi 
tions. The ignition module assembly further includes a sec 
ond spring member that is connected to the housing member 
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proximate the second Wall and further connected to the slid 
ing member. The second spring member is compressed 
betWeen the slider member and the second undulating sur 
face. The second spring member is further con?gured to slide 
along the second undulating surface as the slider member 
moves betWeen the plurality of discrete positions. In this 
second embodiment, undulations in the ?rst and the second 
undulating surfaces correspond to the discrete positions. A 
user may operate the ignition system by inserting the key fob 
into the slider member and moving the slider member With the 
key fob betWeen the plurality of discrete positions. The ?rst 
spring member, the second spring member, the slider member 
and the housing member cooperate to provide haptic feed 
back to the user that enables the user to discern When the 
slider member has moved to one of the plurality of discrete 
positions. 

In an implementation of the second embodiment, the ?rst 
spring member includes a ?rst key fob engaging leg that is 
con?gured to engage a ?rst notch in the key fob. The second 
spring member includes a second key fob engaging leg that is 
con?gured to engage a second notch in the key fob. In a 
variation of this implementation, the housing member 
includes a ?rst locking member that is con?gured to engage 
the ?rst key fob engaging leg and a second locking member 
that is con?gured to engage the second key fob engaging leg 
as the slider member moves betWeen the plurality of discrete 
positions. The ?rst and the second locking members each 
retain the respective ?rst and second key fob engaging legs in 
an engaged state With the ?rst and second notches When the 
?rst and the second locking members respectively engage the 
?rst and the second key fob engaging legs. In a further varia 
tion, the ?rst and the second locking members are disposed on 
the ?rst and the second undulating surfaces, respectively. 

In another implementation of the second embodiment, the 
?rst and the second spring members each include a plurality 
of spaced apart legs that engage the ?rst and the second 
undulating surfaces, respectively as the slider member moves 
betWeen the plurality of discrete positions. In a variation of 
this implementation, the ?rst spring member includes a pair 
of forWard extending legs and a pair of rearWard extending 
legs, the pair of forWard extending legs being spaced apart 
from the pair of rearWard extending legs by a de?ned dis 
tance. The second spring member includes a pair of forWard 
extending legs and a pair of rearWard extending legs, the pair 
of forWard extending legs being spaced apart from the pair of 
rearWard extending legs by the de?ned distance. 

In a further variation, some of the undulations of the ?rst 
undulating surface are spaced apart by the de?ned distance 
and some of the undulations of the second undulating surface 
are spaced apart by the de?ned distance such that the pair of 
forWard extending legs and the pair of rearWard extending 
legs of both of the ?rst and the second spring members sub 
stantially simultaneously encounter a corresponding undula 
tion as the sliding member moves betWeen the plurality of 
discrete positions. 

In a third embodiment, an ignition module assembly 
includes a housing member that is adapted to be connected to 
an ignition system of a vehicle. The housing member has a 
?rst Wall having a ?rst undulating surface and a second Wall 
having a second undulating surface. A slider member is slid 
ably connected to the housing member and is con?gured to 
move betWeen a plurality of discrete positions With respect to 
the housing member. The slider member is further con?gured 
to control the ignition system based on the discrete position of 
the slider member With respect to the housing member. The 
slider member is further con?gured to receive the key fob. 
The ignition module assembly further includes a ?rst spring 
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4 
member connected to the housing member proximate the ?rst 
Wall and further connected to the slider member. The ?rst 
spring member has a ?rst key fob engaging arm, a ?rst pair of 
forWard extending legs and a ?rst pair of rearWard extending 
legs. The ?rst pair of forWard extending legs and the ?rst pair 
of rearWard extending legs urge the slider member aWay from 
the ?rst undulating surface. The ?rst pair of forWard extend 
ing legs and the ?rst pair of rearWard extending legs being 
con?gured to slide along the ?rst undulating surface as the 
slider member moves betWeen the plurality of discrete posi 
tions. The ignition module assembly further includes a sec 
ond spring member that is connected to the housing member 
proximate the second Wall and further connected to the slider 
member. The second spring member has a second key fob 
engaging arm, a second pair of forWard extending legs and a 
second pair of rearWard extending legs. The second pair of 
forWard extending legs and the second pair of rearWard 
extending legs urge the slider member aWay from the second 
undulating surface. The second pair of forWard extending legs 
and the second pair of rearWard extending legs are con?gured 
to slide along the second undulating surface as the slider 
member moves betWeen the plurality of discrete positions. In 
this third embodiment, undulations in the ?rst and the second 
undulating surfaces correspond to the discrete positions. A 
user may operate the ignition system by inserting the key fob 
into the slider member and moving the slider member With the 
key fob betWeen the plurality of discrete positions. The ?rst 
spring member, the second spring member, the slider member 
and the housing member cooperate to provide haptic feed 
back to the user that enables the user to discern When the 
slider member has moved to one of the plurality of discrete 
positions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The description herein makes reference to the accompany 
ing draWings Wherein like reference numerals refer to like 
parts throughout the several vieWs, and in Which: 

FIG. 1 is a perspective vieW illustrating an embodiment of 
an ignition module assembly of the present invention; 

FIG. 2 is a perspective vieW illustrating an embodiment of 
a spring member for use With the ignition module assembly of 
FIG. 1; 

FIGS. 3A-D are perspective vieWs illustrating the ignition 
module assembly of FIG. 1 as a key fob is inserted into the 
assembly and moved through a plurality of discrete positions; 

FIG. 4A is a perspective vieW illustrating the ignition mod 
ule assembly of FIG. 1 in a different orientation; 

FIG. 4B is an exploded vieW of the ignition module assem 
bly of FIG. 4A; and 

FIG. 5-8 are cross-sectional vieWs illustrating a portion of 
the ignition module assembly as the key fob is moved through 
a plurality of discrete positions in an inboard direction into the 
ignition module assembly. 

DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 

Detailed embodiments of the present invention are dis 
closed herein; hoWever, it is to be understood that the dis 
closed embodiments are merely exemplary of the invention 
that may be embodied in various and alternative forms. The 
?gures are not necessarily draWn to scale, some features may 
be exaggerated or minimiZed to shoW details of particular 
components. Therefore, speci?c structural and functional 
details disclosed herein are not to be interpreted as limiting, 
but merely as a representative basis for the claims and/ or as a 
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representative basis for teaching one skilled in the art to 
variously employ the present invention. 

Embodiments of the present invention include a housing 
member having Walls con?gured With undulating surfaces. 
The undulations of the undulating surfaces include hills or 
ramps and valleys or notches. A slider member is con?gured 
to slide in an inboard and outboard direction With respect to 
the housing member. As the slider member is positioned at 
various discrete positions With respect to the housing mem 
ber, various features of the ignition system are actuated. For 
example, at a ?rst discrete position, P0, an engine of the 
vehicle is off. At a second discrete position, P1, the engine 
may be on. At a third discrete position, P2, a starter motor is 
actuated Which starts the engine. At a fourth discrete position, 
P3, the key fob is inserted entirely Within the ignition module 
assembly. To operate the ignition system using the key fob, a 
user Would position the key fob Within the slider member and 
then push the key fob to position P2 to start the vehicle at 
Which time the user Would release the key fob. A spring 
pushes the slider member in an outWard or outboard direction 
until the slider member comes to rest at position P1 Where the 
vehicle’s engine is on. 

To provide the user With the haptic sensation that alloWs the 
user to discern that the key fob and the slider member have 
been positioned at one or more of the discrete positions men 
tions above, the Walls of the housing member have been 
con?gured to include a plurality of hills or ramps and valleys 
or notches. A beam spring member is compressed betWeen 
the slider member and the housing member and is con?gured 
to slide along the undulating surface of the housing Wall. The 
beam spring has a plurality of appendages Which are con?g 
ured to slide With respect to the housing Wall and also to the 
engage notches or valleys of the undulating surface. When the 
spring member is moved such that its arms are positioned 
Within a valley or notch, the user receives a tactile or haptic 
sensation transmitted through the key fob that alloWs the user 
to discern that the key fob has moved the slider member to a 
discrete position. A more complete understanding of the 
invention may be obtained through a revieW of the illustra 
tions accompanying this application as Well as the detailed 
discussion of those illustrations included beloW. 

With reference to FIG. 1, a perspective vieW illustrating an 
ignition module assembly 20 made in accordance With the 
teachings of the present invention is illustrated. Ignition mod 
ule assembly 20 may be used With any type of motor vehicle 
including automobiles, trucks, trains, Water craft, aircraft and 
spacecraft. Furthermore, ignition module assembly 20 may 
be used in vehicles having any type of propulsion system 
including, but not limited to, internal combustion engines, 
electric motors, hybrid-electric vehicles, fuel cell vehicles, jet 
engines, and rocket engines. 

Ignition module assembly 20 includes a housing member 
22, tWo spring members 24 and slider member 26. Housing 
member 22 includes an opening 28 to permit housing member 
22 to be fastened to a vehicle. Opening 28 may receive a 
threaded fastener Which may be used to attach housing mem 
ber 22 to the vehicle. In other embodiments, other fastening 
means may be employed to attach housing member 22 to the 
vehicle. Housing member 22 is con?gured to be connected to 
an ignition system of a vehicle such as a conventional electric 
starter motor Which may be used to crank up an internal 
combustion engine on an automobile. Housing member 22 
may be made from a variety of a materials including, but not 
limited to, POM/PAGF 10. 

Housing member 22 includes a ?rst Wall 30 and a second 
Wall 32. The ?rst Wall 30 includes a ?rst undulating surface 34 
and second Wall 32 includes a second undulating surface 36. 
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6 
The undulations of ?rst undulating surface 34 correspond 
With the undulations of second undulating surface 36.As used 
herein, the term inboard refers to the direction in Which a key 
fob is inserted into ignition module assembly 20 to initiate 
vehicle operations. First and second undulating surfaces 34 
and 36 each include a series of hills and valleys such that a 
person running his ?nger over either undulating surface Will 
feel a series of rises and falls as his ?nger moves in an inboard 
direction. In the illustrated embodiment, a ?rst segment 38 of 
hills and valleys in second undulating surface 36 has a pattern 
of hills and valleys that is substantially identical to the pattern 
of hills and valleys of a second segment 40. A person running 
his ?nger over ?rst segment 38 While simultaneously running 
a different ?nger over second segment 40 at the same rate Will 
detect substantially simultaneous rises and falls in ?rst and 
second segments 38, 40 as his ?ngers move in an inboard 
direction. First undulating surface 34 includes mirror image 
undulations corresponding to ?rst segment 38 and second 
segment 40 disposed and spaced apart from one another in a 
manner substantially identical to the placement of ?rst seg 
ment 38 and second segment 40 in second undulating surface 
36. 

Housing member 22 is further con?gured to slidably 
receive sliding member 26. This may be accomplished in a 
variety of Ways including, but not limited to, de?ning a 
groove in a surface of housing member 22 and de?ning a 
tongue to ?t Within the groove on an adjacent surface of slider 
member 26. Other con?gurations may also be employed. 

Slider member 26 is disposed Within housing member 22 
and con?gured to slide in an inboard direction With respect to 
housing member 22. Sliding member 26 may be made from 
materials including, but not limited to, PA GKlS/PA GK30. 
Slider member 26 includes an opening 42 and includes Walls 
and other structures Which are con?gured to receive key fob 
44. A user may insert key fob 44 through opening 42 into 
slider member 26 and then push slider member 26 in an 
inboard direction With respect to housing member 22 to oper 
ate the vehicle’s ignition system. Slider member 26 is con 
?gured to move in an inboard direction With respect to hous 
ing member 22 betWeen a plurality of discrete positions, as 
discussed beloW. Some of the discrete positions correspond 
With engine conditions such as engine off, engine on and 
engine start. These positions Will be addressed in detail 
beloW. 

Spring members 24, as best seen in FIGS. 1 and 2, are 
disposed betWeen slider member 26 and the ?rst and the 
second undulating surface 34, 36 of ?rst Wall 30 and second 
Wall 32, respectively. When positioned betWeen slider mem 
ber 26 and housing member 22, spring member 24 is in 
compression. Spring member 24 has surface engagement por 
tions (identi?ed by reference numerals 52 and 54 as de?ned 
beloW) to engage the undulations of ?rst and second undulat 
ing surfaces 34, 36. As slider member 26 moves inboard With 
respect to housing member 22, spring members 24 move 
together With the slider member 26. The hills of ?rst and 
second undulating surface 34, 36 act as camming surfaces of 
spring member 24 and further compresses spring member 24 
as slider member 26 moves in an inboard direction With 
respect to housing member 22. As a user inserts a key fob into 
slider member 26 and moves slider member 26 in an inboard 
direction, the user Will detect an increased resistance to 
inboard motion of the key fob as springs 24 are compressed 
by the hills of the undulating surface. After the surface 
engagement portions reach the crest of the hill, the compres 
sive resistance acting on the key fob diminishes as the slider 
member 26 continues moving in an inboard direction and the 
surface engagement portions of spring members 24 move 



US 8,210,008 B2 
7 

inboard to the next valley. Because the compression of spring 
member 24 is released as the surface engagement portions 
approach a valley, the resistance to inboard motion of slider 
member 26 diminishes until the surface engagement portions 
come to rest at the bottom of the valley. This engagement 
betWeen the surface engagement portions and the valleys of 
the ?rst and the second undulating surfaces 34, 36 provide a 
haptic sensation that may be similar to that of snapping a 
fastener. In this manner, a user is capable of physically dis 
cerning When slider member 26 reaches a discrete position. 

With respect to FIG. 2, an embodiment of spring member 
24 is illustrated in perspective vieW. Spring member 24 
includes a pair of forWard extending legs 46, a pair of rear 
Ward extending legs 48 and a key fob engaging arm 50. Each 
forWard extending leg includes a surface engagement portion 
52. Each rearWard extending leg 48 includes a surface 
engagement portion 54. Surface engagement portions 52 and 
54 are con?gured to engage ?rst and second undulating sur 
faces 34 and 36. Spring member 24 further includes fasteners 
56 Which are con?gured to fasten spring member 24 to slider 
member 26. In the illustrated embodiment, fasteners 56 are 
Christmas tree type fasteners. In other embodiments, other 
fasteners including, but not limited to, threaded fasteners, 
snaps and hook and loop type fasteners may be employed. In 
still in other embodiments, a hot stamping method may be 
employed. In other embodiments, fasteners 56 may be con 
?gured for attachment to housing member 22 and slider mem 
ber 26 may be con?gured to include ?rst and second undu 
lating surfaces similar to ?rst and second undulating surfaces 
34 and 36. 
Key fob engaging leg 50 includes a key fob engagement 

portion 58 that is con?gured to nest Within a notch 60 on key 
fob 44. As key fob 44 is inserted through opening 42 into 
slider member 26, key fob engaging leg 50 engages key fob 
44. As key fob 44 is pushed further inboard into slider mem 
ber 26, portions of key fob 44 act as a camming surface to 
bend key fob engaging leg 50 in an outWard direction from 
key fob 44. When key fob 44 is fully seated Within slider 
member 26, key fob engagement portion 58 aligns With notch 
60 alloWing key fob engaging leg 50 to move inWardly 
toWards key fob 44. With key fob engagement portion 58 
nested Within notch 60, key fob 44 is at least partially secured 
Within slider member 26 through the engagement betWeen 
key fob engagement portion 58 and notch 60. In other 
embodiments, spring member 24 may not include a key fob 
engaging leg 50. In still other embodiments, a key fob engag 
ing member may be included as part of slider member 26. 
When spring member 24 is attached to slider member 26 

and positioned betWeen slider member 26 and housing mem 
ber 22, the pair of forWard extending legs 46 and the pair of 
rearWard extending legs 48 are pushed in a direction aWay 
from ?rst and second undulating surfaces 34, 36, placing 
spring member 24 in compression. In other embodiments, 
spring member 24 may not be in compression When disposed 
betWeen housing member 22 and slider member 26 and may 
only become compressed as slider member 26 is pushed in an 
inboard direction and the forWard leg surface engagement 
portions 52 and rearWard leg surface engagement portions 54 
encounter the hills or ramps of ?rst and second undulating 
surfaces 34 and 36. 

Forward leg surface engagement portion 52 is spaced apart 
from rearWard leg surface engagement portion 54 by a dis 
tance D. An outboard end of ?rst segment 38 is spaced apart 
from an outboard end of second segment 40 by a distance that 
corresponds With distance D. The term outboard refers to the 
direction of travel of key fob 44 as it is removed from ignition 
module assembly 20. By separating ?rst segment 38 from 
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second segment 40 by a distance corresponding to distance D, 
forWard leg surface engagement portions 52 Will encounter 
undulations that correspond With the undulations encoun 
tered by rearWard leg surface engagement portion 54 at sub 
stantially the same time When slider member 26 is moved in 
either an inboard or an outboard direction. Spacing the ?rst 
and second segments 38 and 40 apart in this manner alloWs 
the compression and the relaxation of the pair of forWard 
extending legs 46 to be coordinated With the compression and 
the relaxation of the pair of rearWard extending legs 48 as 
slider member 26 is moved in an inboard and an outboard 
direction. Such coordination of compression and relaxation 
can enhance the haptic sensation discerned by the user. 

FIGS. 3A-3D illustrate key fob 44 and slider member 26 as 
they move betWeen the discrete positions P0-P3. In the illus 
trated embodiment, operation of the vehicle and/ or the vehi 
cle’s ignition system can be controlled based upon the posi 
tion of slider member 26 With respect to housing member 22. 
In FIG. 3A, key fob 44 has just been inserted into slider 
member 26 and key fob engagement portions 58 are engaged 
With notches 60 disposed along the sides of key fob 44 
(notches 60 and engagement betWeen key fob engagement 
portions 58 and notches 60 are not shoWn). The position of 
slider member 26 illustrated in FIG. 3A is position P0. At 
position P0, the vehicle’s engine is off. While at position P0, 
the forWard leg surface engagement portions 52 and the rear 
Ward leg surface engagement portions 54 are each positioned 
Within a respective ?rst valley of ?rst segment 38 and second 
segment 40. 
With respect to FIG. 3B, key fob 44 has been pushed 

inboard to position P1. Position P1 corresponds to the engine 
on position. This is the position that key fob 44 and slider 
member 26 Would remain in during normal vehicle opera 
tions. In position P1, forWard leg surface engagement portion 
52 and rearWard leg surface engagement portion 54 are each 
disposed in a respective second valley of ?rst and second 
segments 38 and 40. 
With respect to FIG. 3C, key fob 44 and slider member 26 

are disposed in position P2. Position P2 corresponds to an 
engine start position. Typically, in this position, an electric 
motor poWered by the vehicle’s battery cranks the vehicle’s 
internal combustion engine to start it up. At position P2, the 
forWard leg surface engagement portions 52 and the rearWard 
leg surface engagement portions 54 come to rest at the top of 
a hill in both ?rst and second segments 38 and 40. In this 
position, the pair of forWard extending legs 46 and the pair of 
rearWard extending legs 48 are each compressed by the 
engagement betWeen the forWard leg surface engagement 
portions 52 and the rearWard leg surface engagement portions 
54 With the hill of the undulating surface. In this compressed 
state, and With the respective hills acting as a camming sur 
face, slider member 26 is urged in an outboard direction. 
When in position P2, the user may relax his push on, or simply 
release, key fob 44 and slider member 26 Will move back to 
position P1. 

With respect to FIG. 3D, discrete position P3 is illustrated. 
Position P3 is also knoWn as the crash position. In this posi 
tion, key fob 44 is fully recessed Within ignition module 
assembly 20. This position helps to prevent injury to a vehicle 
occupant that comes into contact With key fob 44 during a 
vehicle collision. At position P3, the forWard leg surface 
engagement portions 52 and the rearWard leg surface engage 
ment portions 54 have moved to the inboard most positions of 
?rst segment 38 and second segment 40, respectively. To 
avoid unintentional movement of slider member 26 from 
position P2 to position P3 during the normal use and opera 
tion of the vehicle (for example, during engine start), some 
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embodiments include a rip in housing member 22 that avoids 
an inboard movement of slider member 26 by using the block 
ing member 62 While in its unlocked position or some other 
member or apparatus. Only if the force exceeds a certain level 
Will this rip be plastically deformed and alloW the slider 
member 26 to move to position P3. 

With respect to FIG. 4A, a perspective vieW of the under 
side of a portion of ignition module assembly 20 is illustrated. 
A blocking member 62 is seated in slider member 26. Block 
ing member 62 is con?gured to move up and doWn (from the 
perspective of FIG. 4A) betWeen a blocking position (up) and 
a non-blocking position (doWn). Blocking member 62 is illus 
trated in the blocking position in solid lines and the non 
blocking position in phantom lines. In the blocking position, 
an upper portion of blocking member 62 protrudes above an 
upper surface of slider member 26. Housing member 22 (not 
shoWn) is con?gured to receive the upper portion of blocking 
member 62 When blocking member 62 is in the blocking 
position. When blocking member 62 is in the blocking posi 
tion and the upper portion of blocking member 62 is engaged 
With housing member 22, blocking member 62 obstructs 
inboard motion of slider member 26. 

With respect to FIG. 4B, an exploded vieW illustrating 
housing member 22, blocking member 62, slider member 26 
and spring members 24 is illustrated. In this vieW, fob engage 
ment portions 64 can be seen. An upper surface of each fob 
engagement portion is angled upWardly to form a camming 
surface. These upper surfaces of fob engagement portions 64 
are visible in FIG. 4A. As key fob 44 is inserted into slider 
member 26, a leading edge of key fob 44 encounters the upper 
surface of fob engagement portion 64. The cammed engage 
ment betWeen the upper surface of fob engagement portion 64 
and key fob 44 drive blocking member 62 in a doWnWard 
direction from the blocking position to the non-blocking posi 
tion. A blocking member spring 66 is con?gured to engage 
slider member 26 and to urge blocking member 62 toWards 
the blocking position. When key fob 44 is removed from 
slider member 26, blocking member spring 66 pushes block 
ing member 62 back to the blocking position. 

FIG. 5 is a cross-sectional vieW illustrating key fob 44 
seated Within slider member 26 at position P0. Key fob 
engagement portion 58 is illustrated in an engaged condition 
With notch 60. In this con?guration, key fob engaging leg 50 
is urged against key fob 44 and retains key fob engagement 
portion 58 in an engaged condition With notch 60. A forWard 
extending leg 46 and forWard leg surface engagement portion 
52 is engaged With a valley of ?rst undulating surface 34. A 
locking member 68 is positioned inboard of key fob engaging 
leg 50 and is disposed in the path of key fob engaging leg 50 
as spring member 24 moves in an inboard direction. 

With respect to FIG. 6, key fob 44 and slider member 26 are 
illustrated at position PI. In this position, locking member 68 
engages key fob engaging leg 50, inhibiting key fob engaging 
leg 50 from moving in a doWnWard direction (from the per 
spective of FIG. 6). This obstruction, in turn, prevents key fob 
engagement portion 58 from becoming dislodged from notch 
60. In this manner, key fob 44 cannot be pulled out of ignition 
module assembly 20 When slider member 26 is in position P1. 

FIGS. 7 and 8 illustrate key fob 44 and slider member 26 at 
positions P2 and P3 respectively. These vieWs illustrate that 
locking member 68 remains in contact With key fob engaging 
leg 50 as slider member 26 and key fob 44 move betWeen 
positions P1 and P3 to prevent removal of key fob 44. 

While embodiments of the invention have been illustrated 
and described, it is not intended that these embodiments 
illustrate and describe all possible forms of the invention. 
Rather, the Words used in the speci?cation are Words of 
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10 
description rather than limitation, and it is understood that 
various changes may be made Without departing from the 
spirit and scope of the invention. 
What is claimed is: 
1. An ignition module assembly comprising: 
a housing member; 
a slider member that receives a key fob; and 
a spring member that is disposed betWeen and engages the 

slider member and the housing member and that engages 
the key fob When the key fob is disposed in the slider 
member; 

Wherein one of the slider member and the housing member 
includes an undulating surface; and 

Wherein the spring member is con?gured to slide along the 
undulating surface as the slider member moves betWeen 
a plurality of discrete positions to provide haptic feed 
back for a user to discern When the slider member has 
moved to one of the plurality of discrete positions. 

2. The ignition module assembly of claim 1 Wherein the 
spring member is ?xedly disposed on the slider member and 
the undulating surface is disposed on the housing member. 

3. The ignition module assembly of claim 1 Wherein the 
spring member includes a key fob engaging leg and the key 
fob includes a notch, Wherein the key fob engaging leg is 
con?gured to engage the notch. 

4. The ignition module assembly of claim 1 Wherein the 
plurality of discrete positions correspond With a different 
operating state of an ignition system. 

5. The ignition module assembly of claim 1 Wherein the 
spring member includes a plurality of spaced apart legs that 
engage the undulating surface of the housing member as the 
slider member moves betWeen the plurality of discrete posi 
tions. 

6. The ignition module assembly of claim 1 Wherein the 
spring member includes a pair of forWard extending legs and 
a pair of rearWard extending legs, the pair of forWard extend 
ing legs being spaced apart from the pair of rearWard extend 
ing legs. 

7. The ignition module assembly of claim 5 Wherein the 
undulating surface includes ?rst and second segments that are 
spaced apart and have similar con?gurations. 

8. The ignition module assembly of claim 7 Wherein the 
undulating surface includes hills and valleys, Wherein each 
spaced apart leg engages a hill at substantially the same time 
that each other spaced apart leg engages a hill and Wherein 
each spaced apart leg engages a valley at substantially the 
same time that each other spaced apart leg engages a valley. 

9. The ignition module assembly of claim 1 Wherein the 
spring member includes a key fob engagement portion dis 
posed betWeen and spaced apart from a pair of forWard 
extending legs. 

10. The ignition module assembly of claim 1 further com 
prising a blocking member that is moveably disposed in the 
slider member and con?gured to move betWeen a blocking 
position in Which inboard movement of the slider member is 
inhibited and a non-blocking position in Which inboard move 
ment of the slider member is not inhibited. 

11. An ignition module assembly comprising: 
a housing member connected to an ignition system of a 

vehicle, the housing member having a ?rst Wall having a 
?rst undulating surface and a second Wall having a sec 
ond undulating surface; 

a slider member that receives a key fob and that is disposed 
in the housing member and con?gured to move betWeen 
a plurality of discrete positions; and 

?rst and second spring members ?xedly disposed on oppo 
site sides of the slider member, Wherein the ?rst and 
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second spring members engage the ?rst and second 
undulating surfaces, respectively, and the ?rst spring 
member includes a ?rst key fob engaging leg that is 
con?gured to engage a ?rst notch in the key fob and 
Wherein the second spring member includes a second 
key fob engaging leg that is con?gured to engage a 
second notch in the key fob; 

Wherein undulations in the ?rst and the second undulating 
surfaces correspond to the discrete positions, Wherein a 
user may operate the ignition system by inserting the key 
fob into the slider member and moving the slider mem 
ber With the key fob betWeen the plurality of discrete 
positions. 

12. The ignition module assembly of claim 11 Wherein the 
housing member includes a ?rst locking member con?gured 
to engage the ?rst key fob engaging leg and a second locking 
member con?gured to engage the second key fob engaging 
leg. 
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13. The ignition module assembly of claim 12 Wherein the 

?rst and the second locking members are disposed on the ?rst 
and the second undulating surfaces, respectively. 

14. The ignition module assembly of claim 11 Wherein the 
?rst and the second spring members each include a plurality 
of spaced apart legs that engage the ?rst and the second 
undulating surfaces, respectively, as the slider member moves 
betWeen the plurality of discrete positions. 

15. The ignition module assembly of claim 11 Wherein the 
?rst spring member includes a pair of forWard extending legs 
and a pair of rearWard extending legs, the pair of forWard 
extending legs being spaced apart from the pair of rearWard 
extending legs. 


