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APPARATUS AND METHOD FOR HEATING A 
STEERING WHEEL 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of United States 
Provisional Patent Application, No. 60/341,983, filed on 
Dec. 19, 2001, Attorney Docket Number DP-306965, the 
contents of which are incorporated herein by reference 
thereto. 

BACKGROUND OF THE INVENTION 

0002. A number of attempts have been made to provide 
a heated Steering wheel to alleviate touching of a cold 
Steering wheel by a driver, especially during cold weather. 
0.003 Previous approaches involved the use of a length of 
resistance wire as a heating element, either embedded within 
the Steering wheel, within a protective sheath, and/or extend 
ing within a hollow Steering wheel. An electrical current is 
then arranged to pass through the resistance wire. However, 
various factors effect the utility of these arrangements, 
including the inherent complexity required in applying the 
heating element, along with the major Structural modifica 
tions required within the steering wheel itself, all of which 
add cost to the manufacture. 

0004 Assembling a heating steering wheel can be labor 
intensive due to the complex three-dimensional shape of 
modern Steering wheels and the poor elongation character 
istics of heating elements. Imperfections in the Outer Surface 
of the Steering wheel, Some of which are artifacts of the 
proceSS used to form it, can effect performance. For 
example, the So-called parting line from molding the Steer 
ing wheel may serve as a wear point where abrasion of a 
heating element occurs during normal use. 

SUMMARY OF THE INVENTION 

0005 Provided for herein is a method of making a heated 
Steering wheel comprising depositing an electrically con 
ductive layer on at least a portion of a Steering wheel 
Substrate to produce thereon a heating element for receiving 
an electrical current and providing a Source of heat. 
0006 Also disclosed is a heating element for a steering 
wheel comprising an electrically conductive layer deposited 
on at least a portion of a steering wheel Substrate arranged 
to receive an electrical current and to provide a Source of 
heat. 

0007 Further disclosed is a heated steering wheel assem 
bly comprising an electrically conductive layer deposited on 
at least a portion of a steering wheel Substrate to produce 
thereon a heating element for receiving an electrical current 
and providing a Source of heat, and a Second layer deposited 
over at least a portion of Said heating element. 
0008 Preferably, the heating element disclosed is easily 
applied directly to the Outer Surface of a Steering wheel 
Substrate. Also preferably it is disposed over the entire 
Surface to be heated So as to provide a Smooth outer Surface 
in that the outer Surface is essentially free from defects 
present in the underlying Substrate. 
0009. The above-described and other features and advan 
tages of the present invention will be appreciated and 
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understood by those skilled in the art from the following 
detailed description, drawings, and appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The present invention will now be described, by 
way of example, with reference to the accompanying draw 
ings, in which: 

0011 FIG. 1 is a perspective view of a heated steering 
wheel, according to one embodiment of the present inven 
tion, illustrated in operational relationship with a vehicle; 

0012 FIG. 2 is a cross-sectional view of a portion of a 
Steering wheel; 

0013 FIG. 3 is a cross-sectional view of a heated steer 
ing wheel; 

0014 FIG. 4 is a perspective view of a method of spray 
depositing a heating element onto a steering wheel; 

0015 FIG. 5 is a perspective view of a heated steering 
wheel having inlaid bus bars, and 

0016 
A. 

FIG. 6 is a cross sectional view of FIG. 5, section 

DETAILED DESCRIPTION OF THE 
INVENTION 

0017 Referring now to FIG. 1, one embodiment of a 
heated Steering wheel 10 is illustrated in an operational 
configuration inside a partially shown vehicle, generally 
designated at 12. Heated steering wheel 10 is operably 
connected to a steering mechanism 14. Heated Steering 
wheel 10 is gripped by an operator's hand 16 to guide 
vehicle 12 in a desired direction. Advantageously, heated 
steering wheel 10 warms up the operator's hands 16 when 
the ambient temperature is cool. 

0018 Referring now to FIGS. 2 and 3, heated steering 
wheel 10 includes a frame portion 18 that defines the shape 
of the heated steering wheel 10. Preferably, frame portion 18 
is made from a metal material Such as magnesium. Frame 
portion 18 includes an inner rim (not shown), an outer rim 
20 circumscribing inner rim, and at least a spoke 22 inter 
connecting the inner rim with outer rim 20. The inner rim, 
outer rim 20, and spoke 22 form an integral frame portion 18 
for heated steering wheel 10. 

0019 Heated steering wheel 10 also includes a support 
member 24 that encloses frame portion 18, preferably 
around outer rim 20 and over spokes 22. Support member 24 
may be a flexible cushion member Such as a polymeric foam. 
Alternatively, Support member 24 may be a rigid member, 
Such as a polymeric resin (e.g., plastic). 

0020 Heated steering wheel 10 also includes a heating 
element 26. The heating element 26 is deposited directly on 
the Support member 24 and preferably positioned Such that 
it is in electrical contact with a first bus bar 34 and a second 
buS bar 36 attached to, inlaid, and/or deposited on Support 
member 24. The bus bars are in turn connected to an 
electrical Source through, for example, a first terminal wire 
38 and a second terminal wire 40, which provides electrical 
current to the conductive heating element 26 to provide heat. 
The bus bars and terminal wires attached to the bus bars, as 
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well as any desired temperature Sensing heat output control 
device 28, Such as a thermistor, are positioned in contact 
with the heating element 26. 
0021. The heating element comprises an electrically con 
ductive layer 26 deposited directly on the Surface of Support 
member 24. The electrically conductive layer 26 is com 
prised of an electrically conductive material, which may 
include metal, electrically conductive carbon including car 
bon and/or graphite particles, fibrils, fibers, micro-tubes, and 
a combination comprising at least one of the foregoing. Also 
included are metal coated carbon and/or graphite particles, 
fibrils, fibers, micro-tubes, and a combination comprising at 
least one of the foregoing. The preferred electrically con 
ductive material for use herein is also thermally conductive. 
More preferred are conductive layers comprising copper, 
Silver, nickel, alloys of one of the foregoing, and combina 
tions comprising at least one of the foregoing metals. 
0022. In one embodiment, the electrically conductive 
layer is formed from a curable electrically conductive ink 
comprising an electrically conductive material and a curable 
medium deposited directly on Support member 24. The term 
“curable, cured, and curing” as used herein with regard to 
the electrically conductive ink, refers to any appropriate 
drying, reacting, crosslinking, Solidification, evaporation of 
Solvent, and the like required to convert the electrically 
conductive ink into a dry, preferably non-tacky State. These 
include air-drying, heat curing, curing through irradiation 
including, for example through exposure to UV light, and 
the like. 

0023 The curable medium may comprise a resin, pref 
erably one Selected from the group consisting of thermoset 
ting resins, elastomeric resins, thermoplastic resins, and 
combinations comprising at least one of the foregoing. 
Suitable thermosetting resins for use herein include alkyds, 
diallyl phthalates, epoxies, melamines, phenolics, polyes 
ters, urethanes, rigid Silicones, and the like. Suitable elas 
tomeric resins include acrylates, butyls, chloroSulfonated 
polyethylene, fluorocarbons, fluorosilicones, poly Sulfides, 
polyurethanes, neoprenes, nitriles, Silicones, Styrene, buta 
dienes, and the like. Suitable thermoplastic resins include 
acetates, acrylics, cellulosics, chlorinated polyethers, fluo 
rocarbons, nylons (polyamides), polycarbonates, polyethyl 
enes, polypropylenes, polyimides, polyphenylene oxides, 
polystyrenes, poly Sulfones, Vinyls, and the like. The pre 
ferred curable medium being acrylics. 
0024 Preferably the electrically conductive material is 
dispersed in an ink as a finely divided particle, powder, 
and/or flake. More preferably, the electrically conductive 
material is dispersed within the ink to form an essentially 
uniform mixture, admixture and/or composition that is 
readily Sprayed to form an essentially uniform layer on a 
Substrate. The ink may also include a Solvent, a drying 
retarding agent, a Surfactant, a Viscosity modifying agent, or 
a combination comprising at least one of the foregoing. 
Suitable solvents for use herein include both water and 
organic Solvents. For example, a curable conductive ink 
comprising a Silver and copper mixture Such as Electrodag 
SP-029, Electrodag 18DB70X (both available commercially 
from Acheson Colloids Company, Port Huron, MI, U.S.A.), 
or the like may be used. 
0.025 Important to providing an appropriate amount of 
heat energy, is the Surface resistivity of the electrically 
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conductive layer. Suitable levels of Surface resistivity 
depend on the total Surface area required, the amount of heat 
required, and the Voltage applied to produce the heat. 
Preferably, the heating element has an average Surface 
resistivity of less than or equal to about 2 ohms based on an 
operational Voltage of 14 Volts, an average power require 
ment of 100 Watts. 

0026. Also important in providing the required amount of 
heat energy is the thickness of the conductive layer. Prefer 
ably, the thickness for the conductive layer will provide less 
than or equal to about 2 ohms of resistance as measured 
above (i.e., at 14 volts and 100 Watts), distributed over the 
Surface being coated. The entire Steering wheel may be 
heated, but there are also positions on the Steering wheel 
more prone to be in contact with the driverS hands at any one 
point in time, especially when the vehicle is first placed into 
operation. These positions include those commonly referred 
to as the 10 and 2 positions, So named to correspond to the 
location of those same numbers on a clock face. 

0027. A non-uniform heat load may be applied to these, 
or other discrete positions on the Steering wheel Such that the 
resistivity local to those positions is varied by varying the 
thickness of the conductive layer to form localized heat 
Zones. These heat Zones result from the increased power 
dissipated from the thinner areas as compared to the thicker 
areas, both of which are simultaneously provided with the 
Same amount of current. 

0028. The method by which the conductive layer is 
applied to the Surface of the Steering wheel needs to be 
Suitable to form a continuously conductive layer over the 
desired portion of the Steering wheel Support member. 
Suitable methods of deposition include dipping, spray coat 
ing, gas assisted Spray coating, electrospray coating, powder 
coating, Screen printing, ink-jet printing, electroStatic print 
ing, and the like. 
0029. In accordance with an exemplary embodiment, the 
conductive layer is spray coated upon the exterior Surface of 
support member 24. Referring to FIG. 4, the spray coating 
deposition process includes application of the conductive 
layer from at least one Stationary Spray nozzle 44, while 
rotating the Steering wheel Support member to be coated. In 
yet another alternative embodiment, the position of Spray 
nozzles 44 may be varied while the support member 24 is 
held in a Stationary position. Combinations including these 
two approaches are also envisioned for use herein. In the 
event only a portion of the Steering wheel Support member 
is to be coated, various portions of the Support member may 
be masked prior to deposition or in the alternative, the 
deposition occurs through printing, Spraying and other tech 
niques capable of providing the layer of conductive material 
where needed, without masking, and with a minimal amount 
of over Spray. Examples of Suitable printing processes 
include gas (e.g., air) assisted spraying which directs the 
Sprayed material onto the Surface with minimal if any 
amount of waste. 

0030 The conductive layer may be a single layer of 
conductive material, or in the alternative may include a 
plurality of layers, at least one of which is electrically 
conductive. This plurality of layerS may also include pro 
tection layerS applied to provide resistance to wear and 
abrasion, protection from liquids, or a combination com 
prising at least one of the foregoing properties to the Steering 
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wheel. These layerS may be applied to the Steering wheel 
Substrate prior to and/or after the conductive layer has been 
applied. 

0031. In order to provide heat, the heating element must 
be Supplied with electrical power. The electrical power may 
be Supplied to the heating element through end wires 
arranged in connection with the heating element. Also, the 
electrical power may be Supplied through bus bars arranged 
on and/or in the Steering wheel Support as shown in the 
embodiment of FIGS. 5 and 6. In this embodiment, the first 
and second bus bars 34 and 36 are inlaid into the steering 
wheel Support member 24. Electrical connection from these 
bus bars to the conductive coating is Supplied through first 
and second end connectors 30 and 32 respectively. The 
attachment of the end connectors to the bus bars may be by 
way of Soldering, crimping, welding or the like, and need 
only provide an adequate amount of electrical contact to 
conduct the needed power. Also, the bus bars may be affixed 
to the Steering wheel Support, molded into the Steering wheel 
Support, but are preferably spray deposited onto the Steering 
wheel in a manner Similar to that of the conductive layer 
deposition. The first and Second bus bars are then put into 
electrical contact with the power Source through first and 
Second terminal wires 38 and 40. 

0032. In another embodiment, a control device for con 
trolling the heat output or temperature of the heating element 
may also be incorporated. For example, a thermistor 
arranged in thermal contact with the heating element may be 
disposed in electrical connection with the power Supply to 
regulate the output of the heating element. One example of 
Such a controller is illustrated in U.S. Pat. No. 6,172,342, 
filed on Sep. 15, 1999, the contents of which are incorpo 
rated herein by reference thereto. 
0033) Once the heating element 26 is deposited over the 
Surface of the Support member 24, it is capable of providing 
heat to the Support member, and/or to a Second layer 42 
disposed over heating element 26 (see FIG.3). Second layer 
42 can provide the exterior Surface of heated Steering wheel 
10, which is gripped by operators hands 16, and may also 
provide a decorative appearance to heating Steering wheel 
10. It should be appreciated that second layer 42 may be 
made from a combination of materials to achieve the desired 
decorative appearance. For example, a portion of Second 
layer 42 covering outer rim 20 and Spoke 22 may be a 
material Such as leather, while a portion of the Second layer 
42 covering the inner rim may be a material Such as plastic. 
It may be applied to the assembly through spraying and/or 
dipping in a manner Similar to the application methods of the 
conductive layer. In the case of leather or cloth, the Second 
layer 42 may be Sewn and/or wrapped around the Steering 
wheel Support. 

0034 Advantageously, the deposited heating element 
provides for the elimination of irregularities and protrusions, 
collectively referred to as imperfections, associated with 
conventional heating elements. Such imperfect include 
pock-marks, bubbles, processing marks and artifacts, and 
the So-called parting line, which is an artifact of the molding 
proceSS by which the Steering wheel Substrate was formed. 
The presence of Such imperfections within the Steering 
wheel Substrate provides a point Source where excessive 
wearing of the heating element can occur during normal use. 
Also, imperfections can be seen through exterior (e.g., 
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leather) coverings resulting in a non-aesthetically pleasing 
assembly. It should be appreciated that the deposited heating 
element may be applied to a variety of wheel designs Such 
as a leather-wrapped design, or a two-shot, molded poly 
urethane design. It is also Suitable for two-, three-, and 
four-spoke designs. 
0035. The deposited heating element provides for easy 
assembly of the element during the manufacturing process 
of the heated Steering wheel. Instead of applying a heating 
element directly on the steering wheel with adhesive or other 
means, the deposited heating element allows for a quick, 
accurate, and less damaging assembly on the heated Steering 
wheel, especially in areas like the finger forms and spoke 
areas, unlike traditional heating elements that may require 
Stretching in these areas. Thus, the assembly of the heated 
Steering wheel is leSS labor intensive. Also, the preformed 
heating element can be fully tested prior to assembly and 
production of the final Steering wheel assembly. 

0036) While the invention has been described with ref 
erence to an exemplary embodiment, it will be understood 
by those skilled in the art that various changes may be made 
and equivalents may be Substituted for elements thereof 
without departing from the Scope of the invention. In addi 
tion, many modifications may be made to adapt a particular 
Situation or material to the teachings of the invention with 
out departing from the essential Scope thereof. Therefore, it 
is intended that the invention not be limited to the particular 
embodiment disclosed as the best mode contemplated for 
carrying out this invention, but that the invention will 
include all embodiments falling within the scope of the 
appended claims. 

1. A method of making a heated Steering wheel, compris 
ing: 

providing a Steering wheel with a non-conductive Sub 
Strate material having a non-uniform Surface, 

Spraying an electrically conductive layer on at least a 
portion of Said Substrate material to produce thereon a 
heating element having an average Surface resistivity of 
less than or equal to about 2 ohms based on an 
operational Voltage of 14 volts for receiving an elec 
trical current and providing a Source of heat, Said 
electrically conductive layer comprising a Silver plated 
copper pigment and a thermoplastic binder; 

providing a bus bar to provide an electrical connection to 
Said electrically conductive layer, wherein Said electri 
cally conductive layer is applied in a manner to accom 
modate Said non-uniform Surface and Said bus bar Such 
that a Smooth Surface is provided. 

2. A heated Steering wheel assembly, comprising: 
an electrically conductive layer Spray deposited on at least 

a portion of a non-uniform Steering wheel Substrate to 
produce thereon a heating element for receiving an 
electrical current and providing a Source of heat, Said 
heating element being applied in a manner to provide a 
Smooth Outer Surface while being applied to Said non 
uniform Steering wheel Substrate; and 

a Second layer deposited over at least a portion of Said 
heating element, wherein Said electrically conductive 
layer comprises a Silver pigment and an acrylic binder, 
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wherein Said Steering wheel Substrate comprises a 
non-conductive material encapsulating a magnesium 
frame. 

3. A method of making a heated Steering wheel, compris 
Ing: 

providing a steering wheel insert with a non-conductive 
Substrate material having a non-uniform Surface; 

Spraying an electrically conductive layer on at least a 
portion of Said Substrate material to produce thereon a 
heating element for receiving an electrical current and 
providing a Source of heat, Said electrically conductive 
layer; 

providing a bus bar to provide an electrical connection to 
Said electrically conductive layer, wherein Said electri 
cally conductive layer is applied in a manner to accom 
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modate Said non-uniform Surface and Said bus bar Such 
that a Smooth Surface is provided, wherein Said non 
conductive Substrate material is polyurethane and Said 
electrically conductive layer comprises two elements 
disposed in a manner to avoid deposition of Said 
electrically conductive layer on a parting line of Said 
Substrate material, 

wherein Said electrically conductive layer is formed from 
a curable electrically conductive ink comprising an 
electrically conductive material and a curable medium 
comprising a resin Selected from the group consisting 
of thermosetting resins, elastomeric resins thermoplas 
tic resins, and combinations comprising at lease one of 
the foregoing. 


