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Temperature control device for a steering device

Field

[0001] The present teachings relate to a temperature control device for conductively cooling a
steering device.

Background

[0002] It is known {o blow steering wheels with an air stream from an alr conditioning system,
which stream exits from a dashboard.

[0003] It is furthermore known from DE 29802 to cool steering whesls with Peltier elements.
[0004] From DE 19735834, it is known fo have air flow through a hollow steering whes! and
have the air exit through holes in the steering wheel surface.

[00058] From WO 01/28842, and 4,840,230 a stesring whes! is known in which a fluid is
pumped through the steering wheel, a heal exchanger, and a heat storage unit in a closed
circuit.

[0008] From DE 18951323, a steering wheel is known in which a heat storage means that can
change the aggregate siale is hwcorporated into the sieering wheel. The teachings of
DE19735834, WOOT/128842, 4,640,230, and DE19981323 are incorporated by reference
herein in their entirety for all purposes.

{0007] However, cooling devices for steering wheels according to the known prior art are all
limited in their effectiveness, in terms of time, are not very efficient or arg almost impossible {o
implement technically.

[0008) What is needed is a {emperature confrol device that conductively cools a steering
wheel, I would be attractive o have a temperature control system that cools ocoupant contact
areas so thal the locations where an occupant grips a sleering device are cool to the touch.
What is needed is g temperature control device that is flexible and can conform {o the shape
of a steering wheel without read through.

Summary
[0009] The teachings herein provide a temperature control device for temperature control of g
steering device, wherein the temperature control device has at least one heat-conducting
device, at least one thermoelectric device, and al least one fluld transport apparatus
[0010] The present teachings relate o a temperature control device for a steering device in

accordance with the teachings herein including a temperaturs control device for temperature
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control of a siesring device, wherein the temperature control device has at least one heat-
conducting device, at least one thermoelectric device, and at least one fluid transport
apparatus, in order to keep the temperature of a steering device at an acceplable lemperature
level.

[0011] The teachings herein provide the temperature conirol device asccording o the
teachings herein, wherein the heat-conducting device has at least one heat-conducting strand
and at least one heat-supporting conductor connected with the former in thermally conductive
manner.

[0012] The teachings herein provide a temperature control device according 1o the teachings
herein, wherein the heal-conducting strand is a heat-conducting pipe, and the heat-supporting
conductor is a flat body connected with the former in material-fit manner.

[0013] The present teachings provide a steering device having at least one temperature
control device according 1o the feachings herein, wherein the steering device has at least one
covering that has a decorative component that covers at least part of the surface of the
steering device, and has at least one heat transport component that permits heat transport
fhrough the decorative component or along the decorative component.

[0014] The teachings herein provide a temperature control device for temperature control of a
steering device, wherein the temperature control device has at least one thermal conductive
element, at least one thermoelactric device, and at least one fluid fransport device.

[0018] The teachings herein provide a temperature control device according {o the teachings
harein. wherein the thermal conductive element includes a flexible ribbon formed of braided
strands of a ductile metal material.

[0016] The ieachings herein provide a condiioning system comprising: a connecting device
having a movable component and a static component; a conducting device conngcled to an
extending from the movable component; and a fluid transport device connected to the static
companent; wherein the fluid transport device provides Buid into the connection device and the
connecting device assists in transferring thermat energy {o the conducting device so that the
conducting device conductively cools a surface that is contacied by a user.

{0017] The present teachings provide a temperature control device that conductively cools a
steering wheel. The present teachings provide a temperatwre control system that cools
peoupant conlact areas so that the locations where an occupant grips a steering device are
cool 1o the touch. The present teachings provide a {femperature control device that is flexible
and can conform to the shape of a steering whee! without read through.
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Brief Description of the Drawings

{0018} In the following, the teachings will be explained using examples, making reference to
the drawings. These examples serve only as an illustration. They do not fimit the scope of the
teachings.

{0019] Fig. 1 shows a vehicle having a stearing wheel tempered according to the teachings.
[0020] Fig. 2 shows g perspective representation, of a temperature confrol device in a steering
wheel.

[0024] Fig. 3 shows a temperature control device in a steering wheel, in cross-section.

[0022] Fig. 4 shows a perspeclive representation, of a temperature controf device in a steering
wheel.

{0023} Fig. 5 shows a grip piece of the steering wheel of Fig. 4, in cross-section.

[0024] Fig. & schematically shows the temperature control device of Fig. 4 in a first side-view
orientation.

[0025] Fig. 7 schematically shows an of another temperature control device in a second side
view orientation orthogonal o the first side-view orientation of Fig. 8.

[00286] Fig. 8 schematically shows another embodiment of a temperature control device in a
side view arientation.

[0027] Fig. @ schematically shows, in a perspeclive pictorial representation, a steering wheel
including the temperature control device of Fig. 8.

{0028} Fig. 10 schematically shows ancther embodiment, in & perspective piclorial
representation, of a sieerng wheel including another temperature control device.

[0029] Figs. 11-12 schematically show embaodiments, in perspective pictorial representations,
of temperature controlled regions of other steering wheels.

[0030] Fig. 13 lustrates a steering device including a conditioning system.

[0031] Fig. 14 is an exploded view of a conditioning system.

[0032] Fig. 1§ illustrates a conditioning system and a caonnecting device.

[0033] Fig. 16 illustrates a conditioning system and a connecting device.

[0034] Fig. 17 illustrates a steering device including a conditioning systen.

[0035] Fig. 18 illusirates a condilioning systeny and a connecting device.

[0036] Fig. 19 ilustrates a conditioning system and a connecting device.
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Detailed Description

(00371 The explanations and flustrations presented herein are intended to acquaint others
skilled in the art with the teachings, ifs principles, and its practical application. Those skilled in
the art may adapt and apply the teachings in its numerous forms, as may be best suited to the
requirements of a particular use. Accordingly, the specific embodiments of the present
teachings as set forth are not intended as being exhaustive or limiting of the teachings.
Although one or more teachings herein may be taught with reference to a single figure and/or
embodiment those features may be employed in combination with other slements and
embodiments of the teachings herein.  Thus, use of an element with a single Hlustrative
embodiment and/or figure should not preclude one skilled in the art with allowing the element
with another embodiment or teaching as is found herein. The scope of the teachings should,
therefore, be determined not with reference 1o the above description, but should instead be
determined with reference to the appended claims, along with the full scope of equivalents {o
which such claims are entitted. The disclosures of all arficles and references, including patent
applications and publications, are incorporated by reference for all purposes.  Other
combinations are also possible as will be gleaned from the following claims, which are also
hereby incorporated by reference into this written description. The present teachings claim
priority {o 8 German Provisional Patent Application No, DE10 2014 006 828.9 filed May 13,
2014 and U.3. Provisional Patent Application Serial No. §2/080 387, filed on 10/28/2014 the
teachings of which are incorporated by reference herein for all purposes.

{0038] The present teachings relate to providing conditioning {0 one or more movable
components. The conditioning may provide comfort 1o an occupant. The conditioning may
remove heat from an occupant. The condilioning may heat and/or cool through convection
{i.e., moving a fluid over an outside of an occupant contact area), through conduction {ie.,
moving a fluld through an inside of an occupant contact area), or a combination of both. The
conditioning may ocour through a combination of convection and conduction depending on
whether the device s being heated andfor covled. The conditioning may be provided fo an
occupant contact location, a piece of equipment that is movable, or both. The temperature
control device may be located entirely in the movable part. However, the temperature control
davice may include parts that are located in the movable part and parts that are located in the
static part. The movable part as taught herein may bhe a component that is longitudinally
movable, rotationally movable, laterally movable, or a combination thereof. A steering whesl
is one preferred compangnt. The one or more miovable components may move with, along, or

refative to one or more stationary components, The one or more movable parts may be any of
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the sieering devices discussed herein, a8 shifter, or both. The one or more movable paris,
stationary parts, or both may include a conditioning system.

{00381 The conditioning system may include a conducting device, a fluid fransport device, a
connecting device, or a combination thereof. The conditioning system may provide
components in a stationary part and some components in a movable part and connect the
conducting devices i the movable parts o the components in the stationary part. The
conditioning system may provide conditioning that spans between stalionary patts and
movable parts. The conditioning system may include any of the components discussed hersin
in communication with a connecting device.

[0040] The one or more cormecting devices may function to fluidly connect a stationary part to
a movable part. The one or more connecting devices may function to allow a #uld to move
from a stationary component {o a movable component while preventing heal conducting
strands, thermal conducting element, or bath (hereinafler conducting element} form bending,
kinking, breaking, being rotated, being strelched, or a combination thereof. The one or more
connecting devices may function {o allow the one or mare conducting elements and preferably
a plurality of conducting elements {o remain static relative {o the movable component while the
movable component rotates and/or moves. The connecting devices may function to allow
relative movement of some of the conducting elements relative to a stationary component
white holding the conducting elements stalic relative {o the movable component. The
connecting device may have a fluid channel that extends therethrough and connects fluid
transport devices on the sialic component with conducting elements on the movable
component. The connecting device may allow fluid to pass between a static component and a
movable component without any awr guidance devices {e.g., lines). The connecting device
may have one or more chambers thal receive fluid {i.e.. connector channels}. The connecting
device may have one or more fluid paths so that fluid extends from a static component to a
movable component. The connecling device may have one open space. The channels, open
space, or both may include one or more heal exchangers, one or more thermal electric
devices, one or mare pellier devices, or a combination thereof. The connecting device may
provide one or more sealed chambers that allow fluid {o pass into contact with the conducthing
slements withowut the conducting elements being directly subjected to movement of the
movable component.  The one oF more connecting devices may decouple the flid
fransporting device from the movable parts so that the movable parts can move without
interfering with the fluid transport device to move fluid to a location of interest. The one or
more cormecting devices may include a movabtile component, a static componamt, or bhoth that

forma chamber for fluldly connecling a movable part with a fludd transport device.
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[0041] The one or more mavable components may function o move with a movable part. The
ane or moare movable components may funciion to move relative o a static part, a static
component, or both. The one or more movable components may function to form a static
connection with one or more conducting elements located in the movable component. The
one or more movable companents may allow for rotational movement, longitudinal movement,
tateral movemert, or a combination thereof without loss of fluld movement. The one or more
movable components may have ong or maore surfaces that contact a static part, contact one or
more bearings, contact one or more seals, form a bearing surface, or a combination thereof,
The one or more movable components may seal a slatic part, be sealed by a static part, or a
combination of both. The one or more movable components may form one or more surfaces
that enclose a chamber andfor channel {(e.q., supply channels, through channels, andfor
connector channels as discussed herein). The one or more movahle components may be
generally oylindrical, square, rectangular, round, circular, toroidally shaped, or a combination
thereof. The one or more movable components may longitudinally slide along a static
components and one or more channels may extend between the static componerts and
movable components. The one or more channels may be in a central location of the static
components and the movable componenis may move so that the movable component is
always in fluid communication with the one or more channels. The one or more movable
componenis may extend fully or partially around an outside of 2 static componant, The one or
more movable components may create alf or a portion of a channel (e.g9., a supply channel, a
collector channel, a connector channel, or a combination thereof). The one or more movable
components may extend inte a static components. The one or more movable components
may receive a portion of a static component fo form a seal. The one or more movable
components and static components may be separated by one or more seals {e.g., a gasket, a
rubber pigce, an "O" ring, or a combination thereof). The one or more movable components
may include one or maore air inlets, ong or more air putlets, or both. The one or more movable
compaonents may include 2 or more, 3 or more, 4 or more air indets. The one or more movable
companents may include 2 or more, 3 or more, or 4 or more air cutlets. The one or more
movable components may include a plurality of air inlets, a plurality of air outlets, or both. The
one or mare movable compaonents may include ane or more conducting slots. The air inlets,
the air outlets, or both may be connected {0 conducling elements. Preferably, the movable
component is free of inlets and outlets. More preferably, the movable component includes one
or more conducting slots that the conducting elements extend through so that a portion of the
conducting elements are located within the connecling device and a portion of the conducting
elements are located outside of the comnecting device. The air intels, the alr outiets or both

may be in communication with a supply channel in the connecting device. The supply channel
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may be in fuld communication between the movable components and the static components.
The supply channel may extend substantially the entire length of the movable component, the
static componerg, or both. The one or more movable componenis may extend around one or
more static components or vice versa.

[0042] The one or more static components may function to connect to a steering rod and/or
steering device and permit for movement of the steering rod and/or steering device relative {o
a static part. The one or more stafic components may funclion to connect to a stationary part
{e.0., 3 static part) and provide a base for the movable component. The one or more static
components (e.g., a stationary component) may funclion fo connect {o one or more conducting
elements, one or more fluld transfer devices, or both extending from the static component, the
movable component, or both. The one or more static components may include a shaft
aperfure o connect to a shaft of a steering device. For example, the shaft aperture may be a
hole in the connecling device that the steering wheel rod, stesring wheel pivot axis, or both
extend through. The one or more static components may function to create a portion of 3
supply channel, comnnector channel, or both, The one or mare static components may creale a
jongitudinal channel, a lateral channel, a radial channel, or a combination thereof. The static
components may include one or more channels (e.g., a supply channel and a collector
channel). The stalic part may be connected {0 a static componert and a movable component
andfor may move about the stalic part.  The static components may have a movable
component that moves within the static components. The static components may form a fixed
connection with one or more conducting elements. The static components may connect with
or be in communication with conducting slements. The static components may have one
concentric channel or a series of concentric channels, The stalic components may have
channels that are circular, generally "L shaped, square, rectangular, or a combination thereof.

caompanent. The static compenents may have channels that extend oubward around an axis of
the movable component. The one or more stalic components may have ane or more through
channels that extend from a first side of the static components to the second side of the static
components. For example, the static components may include a through channel that extend
from a first half through a divider {o a second half. The static components and movable
components may be separated by one or more seals, ane or more bearings, one or more
gaskets, one or mare “0O” rings, or a combination thereof. The static components and movable
components may be connected together to form a supply portion, a receiver portion, or both.

[0043] The one or more supply channels may funclion to provide air from a fluid transfer
device through the connecting device. The ong or more supply channels may be a fluid path

through a connecting device. The one or more supply channels may he free of any lines,
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tubes, hoses, or a combination thereof. The one or more supply channels may replace a ling,
tube, hose, or-a combination thereof. The one or more supply channels may exiend towards
the occupant contact areas from a fiuid fransport device. The one or more supply channels
may include conducting elements that extend from the movable part into the connecting
device. The one or move supply channeals may have a portion that is fully enclosed within the
static component, the movable component, or both. The one or more supply channels may
have a portion that is formed between the static component, the movable companent, or both.
The one or more supply channels may have a portion that is formed between the stafic
component and the movable component, a portion that is fully formed i the static component,
a portion that is fully formed within the movable component, or a combination thereof. The
ane or more supply channels may house one or more thermal electric devices, one or more
heat exchangers, one or more canducting elements, or a combination thereaf. The connecting
device may include one or a plurality of supply channels that are connected 1o an inlel, an
outlet, or both.

[0044] The one or more air cutlels may function {0 remove air from the connecting device so
that thermal energy is removed. The one or more air outlets may direct waste air away from
the conducting elements, thermal electric devices, heat exchangers, or a combination thereof.
The one or more gir outlets may be located in the static compoenent, the movable component,
ar both. The one or more alr outlels may be located in the static component and moved
relative 1o the movable component or vice versa. The ong of more air outlets may mave air
away from the connectling device, may receive air into the connecting device, or both. The
one or more air outlets may provide air from the connecting device to a thermal electric device,
heat exchanger, conducting slement, peltier device, or a combination thereof, The one ar
more air cutlets may provide air from the connecting device {0 a wasie area, an air mover, or
both. The one or more air outlets may be located proximate {o an air inlet, a fluid transport
device, or both. The one or more air outlels may be connected to an air mover so that air is
pulled put of the connecting device through the fluid transport device. The one or more ai
cutlels may lead info the fluid transport device. The one or more air ouiles may be used {o
push air through the conditioning system or pull air through the conditioning system. The one
or more air cutlets may extend directly into ambient, into a static part, a movable part, or a
combination thereof. The ong of more air outlets and air indels may be located a sufficient
distance apart so that waste air is not pulled into the fluid ransport device and recirculated
through the connecting device.

[0045] The one or more al inlels may funclion 1o provide air info the connecting device. The
one or more air inlets may function to provide ambient air into the connecting device to remove

waste thermal energy (e.g., heat or cool from & heat exchanger). The one or more air inlefs
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may be located on a discharge side of a fluid transport device {e.g., blower). The one or more
air inlets may be located on a connecting device and air may be pulled into the connecting
device by the fluid transport device pulling air into the connecting device. The one or more air
infels may be located proximate {o a thermal electric device, a heat exchanger, an end of a
conducting element, or a combination thereof.

[0048] The one or more conducting elements may function to conduct thermal energy fo a
focation of inferest. The one or more conducting elements may function {o remaove heat
through conduction, apply heat through conduction, or both, The one or more conducting
elements may be fluid filled, free of fluid, or both. The one or more conducting elements may
be free of circulation of a fluid. If fluid is prese, the airoulation of fluid may be due to phase
change of the fluid. For example, as fluid changes from a liquid to a gas the fluid travels from
ane end of the conducting elements to another location in the conducting elements. The one
or more conducting elements may be one or more elements and preferably a plurality of
glements. The conducting elements may split and extend in different directions. Two or more
groups of conducting elements may extend into a movable part. The conducting elemenis
may separate into groups that extend about 45 degrees or more of a steering wheel, about 60
degrees or more, about 75 degrees or more, or about 90 degrees or more. The conducting
elements may be spiit info 2 or more segmaents, 3 or more segments, or even about 4 or more
sagments. The one or more congducting slements may be heat conducting strands.

{00471 The one or more heat conducting strands and preferably a plurality of heat conducting
strands may function fo receive thermal energy and/or provide thermal energy through
conduction only. The one or more heat conducting strands may include one or more heat
supparting conductors that increase surface area 0 assist in the exchange of thermal energy.
The one or maore heat supporting conductors may be connected to and extend from the heat
conducting strands. The heat conducting strands may each be a gas tight tube. The gas fight
tubes may be filled with a fluid. Preferably, the gas tfight tubes are filled with a liquid at
ambient temperature. The liquid may go through phase changes as heal is applied to the heat
conducting strands so that the heat may be provided fo an occupant or removed from an
occupant. The gas tight tubes may be heat pipes. The gas tight tubes may be filled with any
fluid that moves thermal energy bebween a heat exchanger, thermal electric device, or both
and an occupant contact area. The fluid may be water, glycol, ethyvlens glycol, disthylene
glycol, propylens glycol, coolant, glycerol, or a combination thereof. The conducting elements
may be free of fluid.

[0048] The conducting elements may be thermal conducting elements.  The themmal
conducting elements may be a solid malerial, a braided malerial, or both, The thermal

conducting slements may be made of metal. The thermal conducting elements may he made
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of copper, silver, silver coated copper, nickel, iron, steel, copper or silver coated nickel, steel,
fron, or-a combination thereof. The thermal conducting elemeants may be made of a malleable
material. The thermal conducting elements may be a plurality of strands that are connected
together and are movable so thal a user cannot feel the thermal conducting elements, there is
no read through, or both. The conducting elements may transfer thermal energy along their
fength, thus, there may be a lemperature gradient along the length of the conducting
elements, The thermal conducting slements may wrap around a portion of a circumference of
a steering whesl (e.g, a circumference when viewed in the cross-section). The thermal
conducing slements may wrap about 80 degrees or more, about 180 degrees or more, about
270 degrees or more, or even about 360 degrees. The conducting elements may be in
commuication with a thermal electric device, a heat exchanger, or both.

[0049] The thermal electric device may provide heat and/or cool {o a portion of the conducting
element. The thermal electric may be switched betwsen providing heat and cool. The thermal
glectric device may be directly connected o the conducting elements to that thermal energy is
provided to the conducting elements. The thermal electric device may be connected o one or
more heat exchangers 1o remove unwanied thermal energy. The thermal electric device may
provide thermal energy to the heat exchanger and the heat exchanger may provide the
thermal energy to the conducting element. The thermal electric device, the heat exchanger, or
both and the conducting elements may be connected at an interface. a thermal glue, a thermal
paste, a fastener, conductive adhesive, a thermal grease, soider, or a combination thereof,
[0050] The interface may function to provide thermal conduction between the conducting
slements and the thermal electric device, the heat exchanger, the peltier device, or a
combination thereof. The interface may be a connection between that assists in transferring
thermal energy. The interface may be

[0051] Figures 1 and 2 show a vehicle and a steering device 1 provided in it, here in the form
of a steering wheel. The steering device 1 has s grip piece 5 that serves for fransfer of
steering movements to a vehicle.

{00521 The grip piece § has a hard support 6, which is formed from a metal rod in the present
case. Furthermore, it possesses a cushion 8 composed of foam material, which encloses the
support 8. The outermost layer of the grip piece 5 is formed by a covering 18. H can be part
of the foam material of the cushion 8 or be applied separately, as shown here, for sxample
made of leather.

[0053] The steering device 1 has a center piece 9 that is connected with the grip piece 5 by
way of spokes 10. This center piece @ serves, in the present case, for connecting the grip

piece 5 with a steering axle (not shown} and for accommotdating an air bag (not shown}.

10
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[0054] The steering device 1 is squipped with a heat-conducting device 4. A heat-conducting
temperature control device is understood to be a device for transport of heal energy,
particularly along a grip plece 5. This particularly includes heat-conducting strands 44, for
example in the form of heat-conducting pipes, which function according to the following
principle.

[005858] A heat~conducting pipe possesses a gas-tight tube 20. This is usually formed, al least
in part, from a heat-conducting metal such as aluminum or copper.

[00586] A Hluid 24 is enclosed in the interior of the tube 20. A specific pressure prevails in the
tube 20. The type of fluid 24 and the level of the pressure determine the evaporation
temperature of the fluid 24 in the tube. The evaporation temperature is selected in such a
manner that it approximately corresponds (o the temperature desired at the steering device 1.
For this purpose, an evaporation temperature of approx. 25-35°C is preferably selected. it is
practical if the fluid is waler. However, other substances that can evaporate can also be used.
The fluid preferably has a boiling point between 25°C and 60°C, preferably between 25°C and
35°C, particularly preferably about 30°C. in the case of waler, at usual summer temperatures,
the pressure within the tube 20 lies between 0.01 bar and 0.7 bar, preferably between 0.05
and 0.1 bar, particularly at 0.04 bar.

[0057] The fube has at least two functional regions 7, 11, which preferably correspond {o
fength sections of the tube 20.

[0058] The first, grip-side functional region 7 serves for exchanging heat along the steering
device 1, between the heat-conduching strands 44 and the steering device 1. The second
functional region 7 serves for coupling this heat into or out of the heat-conducting strand, from
an external heat source or to an exiernal heat sink. Both regions are equipped with a
fransport device 26 that serves for tfransport of condensed fluid 24 from one functional region
to the other. The fransport device 26 is preferably formed from an absorbent material, for
example a nonwover fabric, with which the inner wall of the tube is lined in layer-type manner.
Preferably, the inside of the heat-conducting strand 44 is uniformly lined with the transport
device 26, either over the full area or in accordance with a8 regular or randomly distributed
pattern.

[0059] The first and the second functional region 7, 11 stand in connection with ane anather
by way of a jointly enclosed gas exchangs volume 28.

[0060] If the first functional region 11 is healed during cooling operation, for example as the
result of sun radiation, the liquid in the transport device, for example in the nonwoven fabric,
formed by the fluid 24 evaporates. The vapor passes over into the joint gas exchange volume
28. This vapar now transpords heat 1o all those locations where heat emission takes place

along the heat-conducting pipe. This s the case in the second functional region, during
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cooling operation, where waste heat is removed. This is because fuid condensed there
makes room for further heat-conducting vapor that flows in. The condensed fluid 24 from the
second functional region s i turn transported back into the first functional region 11, in this
transport device 26, for example in the nonwoven fabric, in order o replace fluid that has
evaporated there. If heatl is removed from the first functional region 11, for example in the
case of cold interior temperatures, fluid condenses there and thereby delivers heaf there. The
fistid circut then runs in the opposite direction.

[0061] The grip piece § in its cushion 8 preferably has a recess 32 that runs at least partially
along the steering device 1. The grip-side functional region 11 of the heat-conducting strand
44 is set into this recess. However, it is also possible to foam the heat-conducting strand 44
into the cushion 8 or to fill interstices between cushion 8§ and heat-conducting strand 44 that
remain in a thermally conductive cushion foam with a heat-conducting filler mass, for example
a heat-conducting paste on the basis of silicone rubber.

[0062] The recess 32 is preferably a groove that runs around the steering wheel
circunmference,  in this connection, fhe cutermost position relative {o the steering wheel pivol
axis 70 as in Figure 3 is particularly suitable with regard to the steering wheel cross-section.
[0063] It can also be advantageous to equip a steering wheel with four heat-conducting
strands 44 and to dispose these offset by about 80°, in each instance, about the steering
wheel cross-section, as shown in Figure 2.

[0064] Preferably, the heat-conducting device 4 has at least one heat-supporting conductor
42 in this way, heat can be better collected along a covering 18 of a steering device 1, and
conducted away by means of a heat-conducting strand 44, 1t is also possible to thereby feed
heat in, and to distribule d along the steering device 1 by means of a heat-conducting strand
44,

[0085] At least one heal-supporiing conductor 42 is preferably formed, at least in part, from a
heat-conductive maternial, for example from aluminum, copper, an alloy, or another metallic or
metal-coptaining material.

[0066] Preferably, at least one heal-supporting conductor 42 is flat. This should preferably be
understood to mean bodies having a spatial expanse in two dimensions that clearly outweighs
their expanse in a third dimension. Possibilities are, for example, plates, films, spirals, lattices,
networks, structures in the manner of corrugated sheet, etc. Preferably, these are disposed
close to the surface under a covering 18 of the sieering device 1. Preferably, they are arched
or domed about one or more axes, in order {o follow the outer contour of the steering device,
al least section by section, and not 1o show through the covering, Bodies having a base

surface that has rounded contours are therefore also particularly preferred.
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[0067] Fiat small piates composed of copper or aluminum, having 8 rounded or oval base
surface and g diameter or longitudinal dimensions between 8 and 30 mm, preferably between
8 and 20 mm, are particularly practical. In order for the small plates {o be sufficiently thick so
as to conduct sufficient heat, on the one hand, but on the other hand thin enough so that they
can be bent to match the steering wheel contour, they preferably have a thickness bebwveen
0.2 to 2 mm, preferably between 0.3 and 0.8 mm.

[0068] Freferably, at least one heat-supporting conducior 42 is connecied with at least one
heat-conducting strand 44 in thermally conductive and material-it manner, preferably by
means of heat-conducting adhesive, solder, particularly lead-free tin solder, or a similar
material as that of the heat-supporting conductor 42 or of the heat-conducting strand 44.
Particularly good stability and heat conduction occur if a heat-conducting strand 44 containing
aluminum is soldered to a heat-supporting conducior 42 confaining aluminum, after at least
one of the two components has been nickel-plated hefore soldering, at least at the soldering
focation.

{0069} The covering 18 or a decorative component 181 provided as an integral part of the
covering 18 is preferably formed, at least in parl, from leather, synthetic leather or wood. If
leather is used, this is preferably split leather, preferably having a thickness of less than 2 mim,
preferably fess than 1 mm, preferably less than 0.5 mm. This reduces the thermal transition
resistance. Preferably, the covering 18 andfor the decorative component 181 is provided with
a plurality of holes 48 or perforations, in order to facilitate passage of heat through the leather
fayer of the covering 18, which is a strong heat insulator.

[0070] Preferably, the covering 18 has a heat ransport component 182. The heat transport
component 182 preferably forms a flal support layer {0 which at least one decorative
component 181 is applied. The heat transport component 182 is preferably composed of a
material that has good heat conduchivily, is elastic, flexible andfor tear-resistant, such as
silicone rubber. This allows heat transport through or along the decorative component
Preferably, the heat transfer component 182 is composed of a matenial that is at first liquid,
gel-iike, or can be plastically shaped. It is applied {fo the decorative component 181 and then
bacomes solid. Preferably, at least pant of the holes 48 are filled with a heat-conducting
material, in order to form an outer and an inner heat exchange surface, in each instance, at
gach of these holes, on the top and boltom side of the decorative component. The material
used for the heat transfer component 182 is a possibility as a filling. It is practical if the filling
of the holes 48 is filled with material fit with the heat fransport component 182 or paris of i,
preferably composeaed of the same material, preferably duting the same work step.

[0071] Preferably, the covering 18 is provided with at least one bridging plece 46, A britdging
piece 1 8 heat-conductive component that has at least one heat exchange surface on the
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inner surface of the covering, in order to exchange heat with the interior delimited by the
covering. Furthermore, the component has at least one heat exchange surface on the outside
of the covering 18. The bridging piece 48 connects these two exchange surfaces with one
another.  Preferably, the bridging piece 48 penetrates the covering 18 for this purpose.
Preferably, it iIs composed of material having good heat conductivity. it can be formed, for
example, by a metallic rivet as in Figure 2, or by a seam having threads with metallic fibers or
wires. However, the filling of the holes 48 by means of the heat transport component 182 can
alse be considered a bridging piece 48. Preferably, at least one bridging piece 486 is disposed
closely on at least one heat-conducting strand 44, Preferably, a plurality of bridging pieces 46
are provided on the covering 18, Preferably, thelr placement follows the course of the at least
ane heat-conducting strand 44

[0072] Preferably, at least one bridging piece 46 is disposed on a heat-conducting strand 44,
at least in part. Preferably, a plurality of bridging pieces 46 is assigned to a corresponding
number of heat-supporting conductors 42 and disposed to cover these, at least in part. in this
way, the heal exchange belween the steering wheel swrface and the heat-conducting strand
44 is improved. Preferably, a plurality of rivets are disposed at practical inlervals along a heat-
conducting strand 44, by way of a plurality of small metal plates.

[0073] In order to guarantee effective terperature control, at least one thermoelectric device
1§ is Qisposed on the second functional region 7. When electrical voltage is applied t0 its
surface that faces the heat-conducting device 4, this device generates cold when it is in
cooling operation and heat when it is in heating operation. On its surface that faces away from
the heat-conducting device 4, it generates heal when cooling and coclhess when hesting.
This heat is conducted away by means of a fluid stream that passes by, and conducted away
from the steering wheel and the driver, cut of the steering whesl, by means of a fluid transport
apparatus 17. Missing heat is also supplied by means of this fluid stream. Preferably, an axial
fan is provided for both purpases, which fan is disposed on the underside of the center piece
8, facing away from the driver, and is operated in suclion mode. MHowever, a different kind of
flow machine can also be provided, for example a radial blower or a rotary pump. Ailr is
preferred as a fluid. However, a medium that is liquid, at least part of the time, such as water
or alcohol, can also be provided, circudating in a closed circuit.

[0074] In a particularly advantageous embodiment, at least one heat-conducting device 15
has at least one flat Peitier element 151, The Peltier element 151 can be formed from one or
more semiconductor components. A heat exchanger 152 is disposed on its one swrface. This
is understood to be a device that can exchange energy belween an electric current amnd a fluid
current, for example a plurality of heat exchange sheels, a plate having heat exchange ribs, or

the like. Preferably, this heat exchanger 152 is composed, in pari, of copper or aluminum.
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[0075] An interface having at least one heal-conducting strand 44 is provided on the opposite
surface of the Peltier element 151, Preferably, inferstices between Pellisr element 1571 and
heat-conducting strand 44 are filed with heat-conducting material, in order to facilifate heat
transfer. Preferably, at least four heat-conducting strands 44 are disposed next to one another
here, which are then disposed, in their further course in the grip plece, parallel to one ancther
and offset by 90 about the cross-section of the grip piece 5. Preferably, the sleering device is
divided into working sections that correspond {0 a guadrant of the sleering device, in each
instance, or 1o half of a section between two spokes 10, in sach instance. Preferably, a heat-
conducting strand 44, in each instance, supplies only one such working section, in each
mstance, in order to guaraniee sufficient fluid and heat transport in its intevior.  Preferably, at
least one thermoelectric device 15 and heat-conducting strands 44 of at least two warking
sections are assigned to at least one spoke 10. Preferably, at least eight heat-conducting
strands are therefore disposed on at least one Peltier element 151, preferably next 1o one
angther and in thermal contact with the Peltier element, of which four are assigned o a first
working region, and another four {0 a second working region, in each instance. The spoke 10
preferably lies between these two working regions.

[0076] Preferably, at least two spokes 10 are assigned fo a separats thermoelsciric device 15,
in each instance. They are preferably supplied with fluid, for example ambient air or liguid of a
cooling or heating circudt, by & common fluld transport apparatus 17, for example by means of
a forked channel.

[0077] The second functional region 7 on the interface side is disposed outside of the grip
piece 5. It is passed info the center piece 8 by way of one of the spokes 10.

{0078} This functional region 7 is disposed within the center piece 8, on an underside of the
steering device, facing away from the driver.

[0079] It can be practical to configure at least one bridging pisce 46" as shown in Figure 3 as
a disk-shaped or rail-shaped component, which engages, at least in part, into oblong holes 48°
andfor covers them. Preferably, this is a decorative strip, made of metal, in practical manner,
which is disposed on the outer edge of the steering wheel cross-section, on the circumference
of a steering wheel, relative to the steering whesl axis 70.

[0080] Preferably, a holding device 50 is provided for attaching the bridging plece 46'. This
device is preferably structured in one piece with the brridging piece 46°, However, it can alse
be provided as part of the heat-conducting strand 44 or as a third part.

[0081] Preferably, the holding device 50 is a snap or engagement device that encloses the
heat-conducting strand 44, at least in part and at least locally, or engages info . Preferably,
the holding device produces thermally conductive contact betweaen the heat-conducting strand

44 and the bridging piece 46°, Preferably, the holding device 50 encloses at least 50% of the
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surface of the heat-conducting strand 44, and preferably lies against if, preferably by at least
50% of the circumference of the heat-conducting strand 44,

(00821 i can also be practical to combing the two embodiments of Figures 2 and 3 with one
another.

[0083] Figures 4-8 show ancther heated and coocled steering device 200 for a vehicle
according to the present disclosure. The steering device 200 includes a temperature control
device 202 that heats and/or cools one or more separale temperature controlled regions 204
provided in areas where of the sleering device 200 may be grasped when steering of the
vehicle. The lemperature control device 202 includes a Pellier element and a thermal
conduction element that conducts thermal energy between the pelfier element and the
temperature controlled regions.  In a preferred embodiment, the thermal conduction element
includes a flexible ribbon formed of braided strands of a conductive material.

{0084] The steering device 200 has a rim or grip piece 210 connected to a central hub 212 by
spokes 214, The grip piece 210 includes a rigid support 220, a first cushion layer 222, a
second cushion layer 224, and a covering 226 disposed as shown in Figure 5. The first and
second cushion layers 222, 224 are disposed on opposite sides of the temperature control
device 202 and cooperate to provide the rim piece 210 with a compliant, pleasant feel when
gripped. In various embodiments, the first and second cushion layers 222, 224 are composed
of foam materials. The first cushion layer 222 is configured 1o e more thermally insulating
than the second cushion layer 224 and the covering 228 and thereby promote thermal
communication belween a hand grasping the grip piece 210 and the temperature control
device 202. The first cushion layer 222 can have a thermal conductivity less than or equalto a
thermal conductivity of the second cushion layer 224, and a thickness greater than or equal {o
a thickness of the second cushion layer 224,

[0085] The temperature control device 202 is operable fo selectively heat andfor cool the
temperature controlled regions 204 at one or more power levels. The temperature control
device 202 includes thermoelectric devices 230, 232 fluidly coupled to a flukd transport device
234 by a forked channel 236. As illustrated by the present embodiment, the thermoslectric
devices 230, 232, the fluid transport device 234, and the forked channel 238 can be at least
partially located within the central hub 212 where more space is availlable for these
components than in other areas of the sieering device 200, In other embodiments, the
thermoelectric devices 230, 232 can be located entirely within the grip piece 210 and the
spokes 214 as dlustrated in Figure 10. Locating the thermoelectric devices 230, 232 closer fo
the grip plece 210 can improve an overall heating and cooling effectiveness and efficiency of

the steering device 208,
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[00886] The thermoelectric devices 230, 232 can have identical, or at lsast substantially similar
constructions, and in some embodiments mirrored geometry.  Accordingly, thermoslectric
device 230 will now be described in more detail with the understanding that the following
description applies equally to thermoelectric device 232,

[0087] With particular reference o Figure 8, the thermoelectric device 230 includes a peltier
element 240, a first, main side heat exchanger 242, and a second, waste side heat exchanger
244. The peltier element 240 is operably coupled to a controller {not shown) via wiring {not
shown}. In varicus embodiments, the controller can be located within the steering device 200
and, more particularly, within a housing provided for the thermoslectric device 230. In other
embadiments, the controller can be located remotely with respect o the steering device 200,
The wiring can be routed through passages within the steering device 200, in a heating mode
of operation, the Peltier element 240 is operable to heat a temperature controlled region 204
by pumping heat from the waste side heat exchanger 244 to the main side heat exchanger
242. in a cooling mode of operation, the Peltier element 240 is operable o cool a temperature
controlled region 204 by pumping heat from the main side heatl exchanger 242 to the waste
side heat exchanger 244.

[0088] The main side heat exchanger 242 is configured to conduct heat between the peltier
alement 240 and the temperature controlled regions 204 of the grip plece 210, Accordingly,
the main side heat exchanger 242 includes one or more thermal conduction elements
extending between the peltier element 240 and respective temperature controlled regions 204.
In various embodiments, the main side heat exchanger 242 includes two thermal conduction
slements 280, 2562 including flexible ribbons formed of braided strands ¢of a ductiie metal
material. A thickness and construction of the strands can be selected {o provide a desired
thermal conductivity and mechanical flexibility, for example for bending along the desired path
as well as conforming o & curved shape of the grip piece 210

[0089] The strands can be formed of an alloy of aluminum or copper coated by nickel or other
coatings such as tin, lead, zinc, siver, or indium or combinations thereof. The coatings can
serve one of more purposes. One purpose can be fo provide corrosion resistance against
exposure to various substances the grip piece 210 may come in contact with, such as those
present in sweat, rain, or from various environments, such salty environments near the ccean.
Angther purpose can be to inhilit chemical interactions between the materials of the thermal
conduction elements 250, 252 and swrounding materials.  Yet another purpose can be {o
promote soldering or other connection of the thermal conduction elements 250, 252 {o the
Peltier element 240

{00207 The thermal conduction elemenis 250, 252 can extend logether from the peftier

alement 240 through a respective spoke 214 in contact or close proximity, then away from
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each other in opposite directions between the cushion layers 222, 224 within respective
temperature controfied regions 204, The thermatl conduction elements 250, 252 can have a
relatively flat shape along the spoke 214, and then transiion to a curved shape conforming to
the circular shape and cross-section of the grip piece 210 in the temperature controlied
regions 204,

[0091] The thermal conduction elements 250, 252 are thermomechanically coupled to the
peltier element 240 via interfaces 254, 256 disposed as shown in Figure 6. In varicus
gsmbodiments, the interfaces 254, 2568 are formed of a heat-conducting adhesive, solder,
particularly a lead-free tin solder, or other suitable coupling. The interfaces 254, 258 can be
different, for example where the interface 254 is specially configured 1o couple the thermal
conduction element 250 and the pellier element 240 fogether, and the interface 258 is
specially configured to couple the first and second thermal conduction elements 280, 252
together. The interface 254 can be located entirely within a region directly between the
thermal conduction element 250 and the peltier element 240. The interface 254 can bhe
similarly located between the thermal conduction element 252 and the peltier element 240, or
extend further to couple {he thermal conduction elements 250, 252 along a length of the spoke
214 as shown by the dashed line in Figure 6.

[0082] In various embodiments, the thermal conduction elements 250, 252 can extend side-
by-side in a common plane and can be coupled io the peltier element 240 by a common
thermomechanical interface 288 as itlustrated in Figure 7.

{0093] In other embodiments, the thermal conduction elements 250, 252 can include rigid
sections 81, 82 and a flexible section 53 as iflustrated in Figures 8-8. The rigid sections 51,
32 can extend along a length of the spokes 214 and can be constructed of a heat pipe similar
fo those described above for the heal conducting sirands 44. The flexible section 383 can
extend along a length of the grip piece 210 and can be constructed of a flexible ribbon formed
of braided strands as discussed above.

[0094] The thermal conduction element 250, 252 are preferably thermally insulated from
surrounding regions outside of the {emperature controlled regions 204. In various
embodiments, a first insulator formed of a sheath 2680 can insulate the thermal conduction
slements 250, 282 along a first Jength L1 as shown in Figure 8. A second insulator 262
formed by g surrcunding support structure of the steering device 200 can insulate the thermal
conduction elemenis 250, 252 along other lengths L2, L3, The first cushion layer 222 can
insulate the thermal conduction elements 250, 252 on one side along a length L4 within the
temperature controf regions 204 as discussed above.

[0095] The waste side heat exchanger 244 is configured to exchange heat between a waste

side of the peltier element 240 and air forced past the waste side heat exchanger 244 through
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the forked chamme! 238 by the fluid transport device 234, In various embodiments, the waste
side heat exchanger 244 includes corrugated fins thermally coupled to the waste side by a
thermal adhesive, solder, or other coupling.

{0098] The fluid transport device 234 is configured {o move (i.e. force or draw) air through the
forked channel 236 and the waste side heat exchanger 244, In various embodiments, the fluid
transport device 234 draws in through inlet openings {hot shown) and out through outlet
openings (not shown) provided in the steering device 200, The inlet openings can be localed
at any convenient location on the steering device 200 for drawing air in.  The outlet openings
are preferably located at a convenient location for forcing air out and away from the occupant.
The inlet and outlet openings are preferably spaced apart with respect to each other to avoid
warm alr from the cutlel openings from being drawn in through the inlet openings. In one
preferred embodiment, the inlet and oullet openings are spaced apart approximately 100
millimsters or more.

{0097] in alternate embodiments, the fluid transport device 234 can include a dual outlet
blower and separate channels fluidly coupling the outlels with respective waste side heat
exchangers 244 of the thermeelectric devices 230, 232,

[0098] The forked channel 236 is configured to channel air through the steering device 200
between the fluid transport device 234 and the thermoelectric devices 230, 232. In various
embodiments, the forked channel 238 can be formed by ducting connecting the fluid ransport
device 234 and the thermoelectric devices in an assembly. In other embodiments,
surrounding support structure of the steering device 200 can form the forked channel 238.
{0089] With particutar reference now o Figures 11-12, steering devices 2007, 200" illustrale
various locations for temperature controlled regions 2047, 2047, In Figure 11, thres spokes
214 are located around nine o-clock, three o-clock, and six o-clock positions.  Four
temperature cortrolled regions 204° are located adjacent the spokes 214", In Figure 12, fwo
spokes 2147 are located around eight o-clock and 4 o-clock pogitions. Three temperature
controfled regions 204" are located adjacent the spokes 2147,

{00100 Figure 13 Blustrates a steering device 1 including a conditioning system 82
incorporated therein. The stesring device 1 includes a movable part 60 and a static part 82.
As shown the movable part 80 is a steering wheel and the stesring wheel includes a
temperature control device 3, 202 that includes a plurality of conducting devices 4 that extends
partially around the steering wheel, The conducting devices 4 as shown are gas light tubes 20
that retain a fluid therein for moving heat from the steering wheel to the connecting device
100, The connecling device 100 includes a thermal electric device 15 and heat exchanger
182 that removes energy {€.g. heat andfor cool} from the gas tight tubes 20 so that the gas

tight tubes 20 provide a desired thermal energy {e.q., heat and/or coal} {o the steering whesl.
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The connecting device 100 i in communication with a fluid transport device 234, which as
shown is 2 blower 80. The blower BO is located within the siatic part 62 and is free of
movement, but provides fluid info the connecting device 100, which has a portion that is
movable.

{00101} Figure 14 is an exploded view of the conditioning system 82 shown in Figwe
13. The conditioning system 82 includes a blower 80 that moves air into the inlet 102 of the
connecting device 100. As air is moved into the inlet 102 air is wasled and passes out of the
outlet 104 of the comnecting device 100. The comnecting device 100 includes 8 movable
componant 106 and a static component 108 and a seal 112 located therebetween that allows
the static componet 108 and the movalle component 108 {o move relative 1o sach other
while maintaining a sealed connection. The static component 108 is connected o the blower
&0 and the movable component 106 includes conducting siots 110 that allow the heat
conducting strands 44 1o extend into the connecting device 100 and connect o peltier
glements 151 located within the connecling device 100, The heat conducting strands 44 as
fiustrated are gas tight tubes 20, The conducting strands 44 are connected to the pellier
element 151 at an interface 254. A heat exchanger 152 extends from the peitier element 151
so that thermal energy may be removed from the conducting strands 44 by air moving through
the connecting device 100. The thermal energy removed from the heat exchanger 152 are
removed out through the outllet 104

{00102} Figure 15 fllustrates a conditioning system 82 having a blower 80 connected to
the connecling device 100 so that the blower 80 is blowing air inlo an inlet 102 of the
connecting device 100 so that the air moves past the thermal electiic device 18 and heat
exchanger 152 and unwanted thermal ensrgy is removed out the outlet 104. The connecting
device 100 includes a sfatic component 108 and a movable component 106. The static
component 108 s connected fo the blower 80 and the static component 108 does not move
relative to the blower 80. A movable component 108 is in cammunication with the static
companent 108 and the movable componert 108 includes slots {(not shown) that the heat
conducting strands 44 extend through so thal the heal conducling strands 44 are in
communication with the thermal electric device 15. The movable component 106 moves
relative to the static component 108, but moves with the heat conducting strands 44 so that
the movable component 108 and heat conducting strands 44 are stalic relative {0 each other.
The heat conducting strands 44 are gas tight tubes 20 that as shown are heat pipes.

[00103] Figure 18 Hlustrates a conditioning system 82 where the blower 80 pulls air from
the connecting device100 so that air enters the connecting device 100 at an inlet 102 and exils
the connecting device 100 at an cutlel 104 located at the blower 80, As the air enters the inlet

102 air is pulled past a heat exchanger 152 that is connected to a thermal slectric device 15
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and waste thermal energy s removed out of the outlet 104, The heat conducting sirands 44
are connected to the thermal electric device 15 so that thermal energy is passed to the heat
conducting strands 44, which are shown are gas tight tubes 20. The gas tight tubes 20 are
located within a steering wheel (nol shown) and the gas tight fubes 20 rolate about the
steering wheel pivol axis 70 with the steering wheel.

{00104] Figure 17 illustrates a steering device 1 having a movable part 60 and a static
part 62. A conditioning system 82 extends between and is located partially in the movable
part 80 and the stalic part 82. A connecting device 100 is located in the static part 3 at the
edge of the slatic part 62 and the movable part 60 so that the connecting device 100 partially
moves with the steering wheel when moved and partially remains static. Thermal conduction
elements 250, 252 extend from the connecting part 100 into the steering wheel so that thermal
energy is provided to the steering wheel at desived locations. The thermal conduction
elements 250, 252 are in communication with a thermal electric device 15 that provides
thermal energy to the thermal conduction elements 250, 252 to provide conditioning {o the
steering wheel, A fluid ransfer device 234, which is shown as a blower 80 that removes
waste thermal energy from connecting device 100 and thermal electric device 15,

[00105] Figure 18 #lustrates a conditioning system 82 including a temperature control
device 3 and a connecting device 100. The blower 80 of the temperature controf device 3 is
connected to the connecting device 100 so that the blower 80 is blowing alr into an inlet 102 of
the connecting device 100 where the air moves past the thermal slectric device 15 and heat
exchanger 152 and unwanted thermal energy is removed out the outlet 104. The connecling
device 100 includes a stalic component 108 and a movable component 108, The sialic
component 108 is connecied {o the blower 80 and the static component 108 does not move
relative to the blower 80. A movable component 106 is in communication with the sialic
component 108 and the movable component 108 includes slofs (not shown) that the thermal
conducting elements 250, 252 extend through so that the thermal conducting elements 250,
252 are in communication with the thermal electric device 15. The movable compaonent 108
moves relative (o the static component 108, bul moves with the thermal conducting elements
280, 252 so that the movable component 106 and thermat conducting elements 250, 252 are
static relative to each other. The thermal conducling elements 250, 252 are shown are
braided strands.

{00106] Figure 19 illustrates a conditioning system 82 where the blower 80 pulls sir from
the connecting device100 so that air enters the connecting device 100 at an inlet 102 and exits
the connecting device 108 at an cutlet 104 lacated at the blower 80, As the air enters the inlst
102 alris pdled past 8 heat exchanger 152 that is connected {o a thermal electtic device 15

and waste thermal energy is removed out of the outlel 104, The thermal conducting slements
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250, 252 are connected to the thermal slectric device 15 so that thermal ensrgy is passed o
the thermal conducting elements 250, 252, which are shown are braided strands. The thermal
conducting elements 250, 252 are located within a steering wheel {(not shown) and the thermal
conducting elements 280, 252 rotate about the steering wheel pivot axis 70 with the steering
wheel.
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Claims

A temperature control device (3} for temperature control of a steering device (13,
characterized in that the lemperature control device {3) has at least one heat
conducting device (4), al least one thermoelectric device {15), and at least one fluid

transport apparatus {17).

The temperaturs control device {3) according to claim 1, characterized in that the heat-
conducting device {4) has al least one heal-conducting strand (44) and at least one
heat-supporting conductor (42) connected with the former in thermally conductive
manner.

The temperature conirol device {3) according fo claim 2, characterized in that the heat-
conducting strand (44} is a heat-conducting pipe, and the heat-supporiing conductor
{42} is a flat body connected with the former in material-fit manner.

A steering device (1) having at least one temperature control device (3) according fo
one of the preceding claims, characterized in that the steering device {1} has at least
one covering {18) that has a decorgtive component {181} that covers at least part of
the swiface of the stearing device, and has at least one heat transport component
{182} that permits heatl transport through the decorative component or along the

decorative component.

The temperature conirol device (2023 for temperature control of a steering device
{200), characterized in that the temperature control device (202) has st least one
thermal conductive elemernt (280, 252}, at least ane thermosleciric device {230), and at

ieast one fluid transport device (234
The temperature control device (202} according to claim 5, characterized in that the

thermatl conductive slement (250, 252) includes a flexible ribbon formed of braided
strands of a ductile metal material.
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