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(57) ABSTRACT 

A clockSpring including a housing, a hub, and flexible 
printed wiring. The flexible printed wiring electrically con 
necting the hub to the housing. The hub mounted in the 
housing. The hub being able to rotate relative to the housing. 
The flexible printed wiring able to be affixed with compo 
nents Such as resistors, capacitors, inductors, and integrated 
circuits. 

22 Claims, 5 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or adver 
tisement or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory 
invention registration. For more specific information on 
the rights associated with a statutory invention registra 
tion see 35 U.S.C. 157. 
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CLOCKSPRING USING FLEXBLE PRINTED 
WRING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention pertains to a clockSpring. The 
invention more particularly concerns a clockSpring using 
flexible printed wiring to connect the rotating hub to the 
Stationary housing of the clockSpring. 

2. Discussion of the Background 
ClockSprings are well known in the art where a clock 

Spring electrically connects a Stationary crash Sensor to a 
rotatable airbag. Automotive manufacturers are increasingly 
integrating many functions on the Steering column, on StalkS 
projecting outward from the Steering column, and on the 
Steering wheel. In short, automotive manufacturers demand 
that existing components become more reliable, 
inexpensive, lighter, and perform more functions. 

ClockSprings, typically, include a housing, a hub, and 
flexible flat cable. The flexible flat cable electrically con 
nects the stationary housing to the rotatable hub. FIG. 5 is a 
partial perspective view of a related art flat cable 80. The flat 
cable 80 has two insulation layers 81, 82. The two insulation 
layers 81, 82 surround conductors 83. The flexible flat cable 
80 conveys electrical signals. 

Thus, there is a need for a Small clockSpring that can 
perform more functions than clockSprings currently installed 
in Vehicles. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a clockSpring which is inexpensive to manufacture, 
easy to install, Small, includes many functions including 
Signal conditioning hardware. 

In one form of the invention, the clockSpring includes a 
housing and a hub. The hub being rotatably mounted to the 
housing. The hub being connected to the housing via flexible 
printed wiring. 

In another form of the invention, a vehicle includes an 
automobile. The automobile has a crash detection Sensor and 
an airbag. Additionally, the automobile has a clockSpring 
that electrically connects the airbag to the crash detection 
Sensor. Furthermore, the clockSpring has a housing and a 
hub. The hub being rotatably mounted in the housing. The 
hub and housing are electrically connected to each other via 
flexible printed wiring. 

Thus, Applicants invention provides a clockSpring which 
is compact, and includes many electrical Signal conditioning 
functions. These and other features of the invention are Set 
forth below in the following detailed description of the 
presently preferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention and many 
of the attendant advantages thereof will be readily obtained 
as the Same becomes better understood by reference to the 
following detailed description when considered in connec 
tion with the accompanying drawings, wherein: 

FIG. 1 is an exploded perspective view of a clockSpring 
according to the invention; 

FIG. 2 is a cross-sectional, top view of the clockSpring of 
FIG. 1; 

FIG. 3 is a cross-sectional, top view of the clockSpring of 
FIG. 1; 
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2 
FIG. 4 is a partial perspective view of flexible printed 

wiring, and 
FIG. 5 is a partial perspective view of a related flat cable. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENT 

Referring now to the drawings, wherein like reference 
numerals designate identical or corresponding parts 
throughout the several views, and more particularly to FIGS. 
1-4 thereof, a first embodiment of the present invention is a 
clockspring 10 having a housing 20, a hub 30, and flexible 
printed wiring 40. 

FIG. 1 is an exploded perspective view of the clockSpring 
10. The hub 30 and flexible printed wiring 40 are contained 
within the housing 20 by the cover 50 which snaps into 
place. An inner diameter backbone 70 attaches to the hub 30 
and to the printed conductors of the flexible printed wiring 
40. An outer diameter backbone 60 attaches to the housing 
20 and cover 50, and to the printed conductors of the flexible 
printed wiring 40. 

Flexible printed wiring is typically defined as an arrange 
ment of printed conductors using a flexible insulating base 
or Substrate material. The arrangement of conductors dis 
tinguishes flexible printed wiring from flat flexible cable. 
Flexible printed wiring is able to be bent or flexed repeat 
edly. Additionally, electrical components Such as resistors, 
capacitors, inductors, and integrated circuit chips can be 
formed in or attached to the flexible printed wiring thus 
making Such wiring an active component and not a passive 
component such as traditional flat cable 80. The Flexible 
Circuitry Design Guide by Sheldahl Inc., of Northfield, 
Minn., published in 1984, sets forth the construction and 
definition of flexible printed wiring, and is hereby incorpo 
rated herein by reference. 
To produce flexible printed wiring a laminate of conduc 

tive metal foil laminated to a dielectric film, the basic Steps 
are: print or photo image conductor pattern, cover bare 
conductor image with protective layer of Solder or other 
plating, Strip away plating resist material, etch conductive 
metal from areas not used as conductor traces, apply pro 
tective coating over conductors, blank the circuit to final 
shape. 
The flexible printed wiring allows for compact arrange 

ments of components thus minimizing the Size of the fin 
ished part, i.e., a Smaller clockSpring, and it allows for the 
installation of Signal conditioning hardware within the 
clockSpring without taking up additional Space as compared 
to a clockSpring using flat cable. 

FIG. 2 is a partial cross-sectional top view of the clock 
spring 10 of FIG. 1 in a first position after being rotated in 
a first direction. As shown in FIG. 2, the flexible printed 
wiring 40 is actually two separate flexible printed wirings 
41, 42. However, a clockSpring having just one or more than 
two flexible printed wiring assembles is also achievable. 
FIG. 2 further illustrates the housing 20 and hub 30, and 
their respective backbones 60, 70. In FIG. 2, the flexible 
printed wiring 40 is substantially wrapped around the hub 
30. 

FIG. 3 is a partial cross-sectional top view of the clock 
spring 10 of FIG. 1 in a second position after being rotated 
in a Second direction, and is otherwise Similar to FIG. 2. 
However, the flexible printed wiring 40, as shown in FIG. 3, 
is Substantially wrapped around an inside diameter Surface 
of the housing 20. Compliant rollerS mounted on a carrier 
(not shown) can guide the flexible printed wiring 40 around 
the hub 30 and the housing 20. The second rotated direction 
is opposite the first rotated direction. 
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FIG. 4 is a partial perspective view of one wiring assem 
bly (41, 42) of the flexible printed wiring 40. The flexible 
printed wiring 40 includes printed conductors or traces 43, 
49, 51, 52, 53, and 54 on one broad Surface 56 of the 
substrate 55. The traces may contact each other via conduc 
tive side traces. A conductive side trace 45 is shown in FIG. 
4 connecting trace 43 to trace 49. Additionally, traces (not 
shown) can be formed on the other broad surface 57 of the 
flexible printed wiring 40. Furthermore, traces on both broad 
surfaces 56, 57 can be electrically connected to each other 
via conductive through holes. One Such conductive through 
hole 44 is shown electrically connecting trace 52 on broad 
surface 56 to a trace (not shown) on the other broad surface 
57. The through hole 44 penetrates through the Substrate 55 
and is plated with a conductive material Such as copper. The 
traces can convey the traditional signals conveyed by 
clockSprings, however, they may also convey power, 
ground, and carrier Signals, as examples. In a preferred 
embodiment, six conductive traces are provided by the 
flexible printed wiring 40. 

FIG. 4 shows that Signal conditioning components can be 
attached to the flexible printed wiring. Electrical component 
47 is electrically connected to traces 53 and 54. 

Electrical component 48 is electrically connected to traces 
49 and 52. The electrical components 47, 48 can be resistors, 
capacitors, inductors, diodes, etc or the electrical compo 
nents 47, 48 can be assemblies of Such devices. The elec 
trical components 47, 48 are shown as being large, however, 
the electrical components 47, 48 can be formed on the 
substrate 55 much like the traces. The electrical components 
47, 48 can perform, as an example, Signal filtering functions. 

FIG. 4 also shows an integrated circuit chip 46 attached 
to traces 43, 52, 53, and 54. The integrated circuit chip 46 
is shown as being large, however, it may be formed on the 
surface of the substrate 55. The integrated circuit chip 46 can 
monitor and maintain Voltage, digitize Signals, analyze 
Signals, etc. These components may be mounted to the 
printed wiring Substrate 55 via wire bonding, SMT, through 
hole, IDC or other known mounting methods. 

In practice, the flexible printed wiring 40 is connected to 
the housing 20 and to the hub 30, and to their respective 
backbones 60, 70. The traces of the flexible printed wiring 
40 can be attached to the conductors of the backbones 60 and 
70, by way of soldered, crimped, pinch fitted, and etc. In the 
related art, the conductors 83 of the flexible cable 80 are 
welded to the conductors of the backbones 60, 70, which is 
a time consuming process, an expensive process, and a 
proceSS which leads to the housing of the clockSpring being 
larger than the clockspring 10 of the invention. Use of 
flexible printed wiring 40 allows for the clockspring 10 to 
contain more electronics than clockSprings currently in use. 
AS Such the clockSpring 10 can contain within itself func 
tions that were contained elsewhere on the vehicle. 
Additionally, new functions can be contained within the 
clockspring 10. Furthermore, due to the attachment method 
of the flexible printed wiring 40 to the backbones 60 and 70, 
as compared to the related flexible cable 80, the clockspring 
10 is a Smaller package than existing clockSprings. The 
Smaller clockSpring package 10 allows more components 
and device to placed in the Space which was once occupied 
by the current, larger, type of clockSpring which does not 
employ flexible printed wiring. 

Obviously, numerous modifications and variations of the 
present invention are possible in light of the above teach 
ings. It is therefore to be understood that within the scope of 
the appended claims, the invention may be practiced other 
wise than as Specifically described herein. 
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What is claimed is: 
1. A clockSpring comprising: 
a housing: 
a hub rotatably mounted to the housing, and 
flexible printed wiring having electrical conductors, the 

flexible printed wiring electrically connects the housing 
to the hub, and wherein, in a first position of the hub 
relative to the housing, the flexible printed wiring is 
Substantially wrapped around the hub, and wherein, in 
a Second position of the hub relative to the housing, the 
flexible printed wiring is Substantially wrapped around 
an inner diameter Surface of the housing, and whereby 
the first position being achieved by rotating the hub 
relative to the housing in a first direction, and whereby 
the Second position being achieved by rotating the hub 
relative to the housing in a Second direction, and 
wherein the first direction being opposite the Second 
direction. 

2. The clockSpring according to claim 1 wherein the 
flexible printed wiring includes a resistor connected to at 
least two of the electrical conductors of the flexible printed 
wiring. 

3. The clockSpring according to claim 1 wherein the 
flexible printed wiring includes a capacitor connected to at 
least two of the electrical conductors of the flexible printed 
wiring. 

4. The clockSpring according to claim 1 wherein the 
flexible printed wiring includes an inductor connected to at 
least two of the electrical conductors of the flexible printed 
wiring. 

5. The clockSpring according to claim 1 wherein the 
flexible printed wiring includes an integrated circuit chip 
connected to at least two of the electrical conductors of the 
flexible printed wiring. 

6. The clockSpring according to claim 1 wherein at least 
two of the electrical conductors are electrically connected to 
each other. 

7. The clockSpring according to claim 1 wherein the 
flexible printed wiring has two broad Surfaces, and wherein 
the electrical conductors are positioned on the two broad 
Surfaces. 

8. The clockSpring according to claim 7 wherein one of 
the electrical conductors positioned on one broad Surface of 
the flexible printed wiring is electrically connected to one of 
the electrical conductors positioned on the other broad 
surface of the flexible printed wiring. 

9. The clockSpring according to claim 2 wherein the 
flexible printed wiring includes a capacitor connected to at 
least two of the electrical conductors of the flexible printed 
wiring. 

10. The clockSpring according to claim 2 wherein the 
flexible printed wiring includes an inductor connected to at 
least two of the electrical conductors of the flexible printed 
wiring. 

11. The clockSpring according to claim 2 wherein the 
flexible printed wiring includes an integrated circuit chip 
connected to at least two of the electrical conductors of the 
flexible printed wiring. 

12. The clockSpring according to claim 2 wherein at least 
two of the electrical conductors are electrically connected to 
each other. 

13. The clockSpring according to claim 2 wherein the 
flexible printed wiring has two broad Surfaces, and wherein 
the electrical conductors are positioned on the two broad 
Surfaces. 

14. The clockSpring according to claim 13 wherein one of 
the electrical conductors positioned on one broad Surface of 
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the flexible printed wiring is electrically connected to one of 
the electrical conductors positioned on the other broad 
surface of the flexible printed wiring. 

15. The clockspring according to claim 3 wherein the 
flexible printed wiring includes an inductor connected to at 
least two of the electrical conductors of the flexible printed 
wiring. 

16. The clockSpring according to claim 3 wherein the 
flexible printed wiring includes an integrated circuit chip 
connected to at least two of the electrical conductors of the 
flexible printed wiring. 

17. The clockSpring according to claim 3 wherein at least 
two of the electrical conductors are electrically connected to 
each other. 

18. The clockspring according to claim 3 wherein the 
flexible printed wiring has two broad Surfaces, and wherein 
the electrical conductors are positioned on the two broad 
Surfaces. 

19. The clockspring according to claim 18 wherein one of 
the electrical conductors positioned on one broad Surface of 
the flexible printed wiring is electrically connected to one of 
the electrical conductors positioned on the other broad 
surface of the flexible printed wiring. 

20. A vehicle comprising: 
an automobile having an airbag and a crash detection 

Sensor, 
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a clockSpring having a hub, a housing, and flexible printed 

wiring, the hub rotatably mounted to the housing, the 
housing mounted to the automobile, the housing elec 
trically connecting the crash detection Sensor, the hub 
electrically connected to the airbag, the flexible printed 
wiring electrically connects the hub to the housing, and 
wherein the flexible printed wiring includes electrical 
components electrically connected to the electrical con 
ductors of the flexible printed wiring. 

21. A clockSpring according to claim 1 wherein the 
flexible printed wiring includes electrical components elec 
trically connected to the electrical conductors of the flexible 
printed wiring. 

22. A clockSpring comprising: 
a housing: 
a hub rotatably mounted to the housing, and 
flexible printed wiring having electrical conductors, the 

flexible printed wiring electrically connects the housing 
to the hub, and wherein the flexible printed wiring 
includes electrical components electrically connected 
to the electrical conductors of the flexible printed 
wiring. 


