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ABSTRACT

Systems and methods are provided for controlling infrared
radiation (IR) sources of a sauna including tuning IR wave
length-ranges and radiated power-levels of IR sources, and
directing IR to locations on a user's body. In one illustrative
embodiment, a sauna may be provided having adjustable heat
Sources to emit IR at any wavelength resulting in a desirable
radiation treatment for the sauna user. In another illustrative

embodiment, a method is provided fortuning IR sources in a
Sala.
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DYNAMICSAUNA
CROSS-REFERENCE TO RELATED
APPLICATIONS

0001. This application is a continuation of patent applica
tion Ser. No. 12/426,762 entitled “DYNAMICSAUNA filed

on Apr. 20, 2009, which was a continuation of patent appli
cation Ser. No. 12/205,597, entitled “DYNAMICSAUNA

filed on Sep. 5, 2008 which was a continuation-in-part of
application Ser. No. 12/051,521, entitled “DYNAMIC
SAUNA'filed on Mar. 19, 2008, each incorporated herein, by
reference, in their entirety.
SUMMARY

0002 This summary is provided to introduce a selection of
concepts in a simplified form that are further described below
in the Detailed Description. This summary is not intended to
identify key features or essential features of the claimed sub
ject matter, nor is it intended to be used as an aid in determin
ing the scope of the claimed Subject matter. The present
invention is defined by the claims below but, summarily,
embodiments of the present invention are directed toward
methods and systems for independently controlling the tem
perature of heat sources such as heat Sources in a sauna. More
particularly, the present invention permits independent con
trol of infrared radiation (IR) sources within a sauna, includ
ing tuning peak IR frequency emission ranges and radiated
power levels of IR sources and targeting those sources at
desired locations on a user's body. For example, various IR
Sources may be located within a sauna Such that the IR
Sources are each pointed at a particular part(s) of a user's body
in normal use, thereby permitting the selective warming of
particular portions of a user's body.
0003 Heating elements in accordance with the present
invention permita user to select one or more temperatures (or
peak-infrared wavelength), with different temperatures/peak
wavelengths being selectable for different heating elements.
In accordance with the present invention, multiple heating
elements (potentially emitting at different, selected peak
wavelengths) may be combined into a single compact area.
Further, IR heating elements in accordance with the present
invention may generate and withstand temperatures associ
ated with traditional saunas, at which air convection currents

form. Accordingly, heating elements in accordance with the
present invention may be used to produce both IR sauna
experiences and traditional sauna experiences, whereas pre
viously a given sauna heating element was either a traditional
heating element (Such as a hot rock or steam, for example) or
an IR heating element.
0004. A first aspect of the present invention relates to a
sauna including a plurality of IR emitters operable to emit IR
over specified wavelength-ranges, at least one driver module
for operating the emitters, and a heat control module for
facilitating control of the infrared emitters. For example, at
least one IR emitter may comprise one or more arrays of light
emitting diodes (LEDs) capable of emitting IR. An additional
example may comprise one or more arrays of LEDs and one
or more non-LED heating elements. A non-LED heating ele
ment may comprise, for example, a high resistance polya
mide, a ceramic heater, a carbon black based heater, or any
other type of infrared emitting element, some of which are
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described further herein. In this fashion, one or more peak IR
wavelengths may be selected. Further, the absolute and/or
relative power of one or more IR peaks may be selected. The
wavelength and/or power of an IR peak may also be varied
over time or distance by the driver. Such variance may be
based upon user settings and/or selections or may be prede
termined.

0005. In a second aspect, a method is provided for using a
sauna including receiving information related to wavelength
ranges of IR, conveying at least a portion of this information
to one or more driver modules, and emitting IR from one or
more emitters that are coupled to the one or more driver
modules. The method further includes emitting IR having a
wavelength-range that corresponds to the received informa
tion relating to one or more wavelength ranges of IR. In one
illustrative embodiment, IR of a first wavelength-range is
radiated from a first emitter and directed to a first location on

a user's body, and IR of a second wavelength-range, different
than the first wavelength range is radiated from a second
emitter and directed to a second location on the user's body.
Accordingly, a sauna user may select the wavelength of IR
received during sauna use, and may even further select dif
ferent IR wavelengths for different body portions and/or
times.

0006. In a third aspect a method is provided for tuning IR
heating in a sauna. The method includes receiving informa
tion related to one or more IR wavelength-ranges; receiving
corresponding information related to IR radiated output
power-levels; and emitting, from one or more infrared
Sources, IR having wavelength-ranges and power-levels that
correspond to the received information. In one embodiment,
the information related to one or more IR wavelength-ranges
and corresponding information related to IR radiated output
power-levels may be provided by a user. In another embodi
ment, this information may be provided by a computing
device.

0007. In a fourth aspect of the present invention, infrared
heaters with adjustable outputs are provided. For example, IR
LEDs and non-LED IR sources such as a high resistance
polyimide film, a ceramic heater, a carbon black based heater,
or any other type of infrared emitting element, some of which
are described further herein, may be used in various combi
nations. In this way, a desired peak IR wavelength(s) may be
obtained for use in a variety of heating applications.
0008. In a fifth aspect of the invention, an IR heater may
have two or more portions designed to operate at different
temperatures and produce multiple peakIR wavelengths. For
example, a high resistance polyimide film may have two or
more portions that operate at different temperatures, thereby
outputting different peakIR wavelengths. In this example, the
two or more portions of a high resistance polyimide film may
be fixedly or adjustably set to operate at their respective
temperatures.

0009. In a sixth aspect of the present invention, the peak
wavelength and power output of an infrared heater, can be
independently controlled. Instead of controlling both output
power and peakIR wavelength by varying current to a single
heating element, the present invention provides independent
control of different portions of an IR heater. By independently
controlling a plurality of independent heater portions, output
power and peak wavelength may be controlled.
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BRIEF DESCRIPTION OF THE DRAWINGS

0010. The present invention is described in detail below
with reference to the attached drawing figures, wherein:
0011 FIG. 1 is a perspective view of a sauna in accordance
with an embodiment of the present invention;
0012 FIG. 2 is a cut-away front view of a sauna in accor
dance with an embodiment of the present invention;
0013 FIG. 3 is a cut-away rear view of a sauna in accor
dance with an embodiment of the present invention;
0014 FIG. 4 is a block diagram of an exemplary comput
ing environment Suitable for use in implementing the present
invention;

0015 FIG. 5 is a block diagram showing an exemplary
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between the door 123 and one of the side panels 110. It will be
further appreciated by those skilled in the art that the panels
and other components of a sauna 100 could be built using
wood, metal, ceramics, or any other material available.
0027. In the illustrated embodiment, an external control
panel 126 is also shown. As will be further described below,
various embodiments of the present invention may have an
external control panel 126 for controlling various sauna fea
tures such as, for example, heating, lighting, or entertainment
devices. In other embodiments, a sauna may not have an
external control panel 126, but only an internal control panel,
as discussed below. In further embodiments, a sauna may be
provided with an external control panel that is not attached to

client module in accordance with an embodiment of the

the sauna, but rather is at a remote location Such as, for

present invention;
0016 FIG. 6 is a flow diagram showing a method for using
a sauna in accordance with an embodiment of the present

be within the ambit of the saunas described herein.

invention;

0017 FIG. 7 is flow diagram showing a method for using
a sauna in accordance with an embodiment of the present
invention;

0018 FIG. 8 is a view of various IR emitting elements that
may be employed in the present invention;
0019 FIG. 9 is a view of an example IR emitter that may
be employed as a heat Source in the present invention;
0020 FIG. 10A is a view of an exemplary IR source in
accordance with the present invention;
0021 FIG. 10B is a cross-sectional view of one exemplary
IR heat Source in accordance with the present invention;
0022 FIG. 11 is a method by which an embodiment of the
present invention may be used for tuning IR heating in a
Sauna,

0023 FIG. 12 is a further method in accordance with the
present invention; and
0024 FIG. 13 illustrates an example of multi-peak infra
red spectrum that may be obtained using systems and meth
ods in accordance with the present invention.
DETAILED DESCRIPTION

0025. The subject matter of the present invention is
described with specificity herein to meet statutory require
ments. However, the description itself is not intended to limit
the scope of this patent. Rather, the inventors have contem
plated that the claimed subject matter might also be embodied
in other ways, to include different steps or combinations of
steps similar to the ones described in this document, in con
junction with other present or future technologies. Moreover,
although the terms “step’ and/or “block” may be used herein
to connote different elements of methods employed, the terms
should not be interpreted as implying any particular order
among or between various steps herein disclosed unless and
except when the order of individual steps is explicitly
described.

0026 Referring to FIG. 1, an exemplary sauna 100 is
illustrated and generally includes a base panel 112, upright
side panels 110 extending upwardly from base panel 112, a
top panel 114 Surmounting the side panels 110 so as to define
a sauna enclosure. The sauna illustrated in FIG. 1 also

includes a rear panel 130 and a front panel 120 having a door
123 disposed therein. It will be appreciated by those skilled in
the art that the door 123 may be made of any number of
various materials such as, for example, glass, wood, or par
ticle board. The front panel 120 has a window 124 disposed

example, a desk or control station in a health club. All of these
arrangements, and all combinations thereof, are intended to
0028. Although the illustrated sauna has a generally rect
angular configuration, it is entirely within the ambit of the
present invention to provide other sauna configurations. For
example, in one embodiment a sauna may be provided that
has upright panels extending upwardly from the base panel at
an angle so as to present a different polygonal shape. In
another embodiment, a sauna may be configured so that it can
fit comfortably in a corner of a room Such as, for example, the
SignatureTM Corner sauna available from Sunlight Saunas,
Inc. of Kansas City, Kans. In still a further embodiment, a
sauna may be configured as a circular shaped modular sauna
with interconnected panels. In one embodiment, a sauna may
be provided that is configured with a semi-hemispherical
shape for accommodating a single user Such as, for example,
the Solo System(R) available from Sunlight Saunas, Inc. of
Kansas City, Kans.
0029 Turning now to FIG. 2, a cut-away front view of a
sauna such as the sauna 100 illustrated in FIG. 1 is shown. As

illustrated, in one embodiment of the present invention, the
sauna 100 may include one or more seating structures 136,
Such as benches, chairs, or other seating structures. The seat
ing structures 136 may be disposed adjacent to any of the
various internal walls of the sauna Such as for example, the
side walls 110 or the back wall 130. In various embodiments,

Such as the one depicted in FIG. 2, the sauna may include
open spaces 138 disposed underneath the seating structures
136 and adjacent the interior walls 110 or 130. The open
spaces 138 may be left open, used for storage, used to house
other sauna feature devices, such as, for example, a comput
ing device as described below, or may be used for any other
purpose and in any other manner known in the art. In the
illustrated embodiment, the sauna 100 is also provided with
backrests 134 disposed on top of the seating structures 136 for
Supporting a user in an upright, seated position.
0030 Additionally, the sauna 100 is equipped with heat
sources 140,142,144,146, which are operable to heat the
enclosure. The heat sources 140,142,144,146 are preferably
configured to emit infrared radiation at varying wavelengths
within the sauna so as to provide both heating and desirable
IR treatment. In some embodiments, the heat Sources may be
adjustable to emit infrared radiation at any wavelength within
the infrared wavelength spectrum Such as, for example, near
infrared, mid infrared, or far infrared. The heaters may
include, for example, carbon-black-containing planarheating
elements such as for example, Solocarbon(R) heat sources
available from Sunlight Saunas, Inc. of Kansas City, Kans.
The heaters may also comprise IR LEDs and/or other IR
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emitters as further described herein. Those ordinarily skilled
in the art will appreciate that such heat sources 140,142,144,
146 provide a dry sauna with infrared treatment. As described
further herein, IR emitters in accordance with the present
invention may be used to create a “traditional sauna experi
ence, either by itself or in conjunction with a dry IR sauna
experience. Additionally, certain wavelength settings may be
adapted for particular treatment types such as, for example,
detoxification, weight loss, pain management, and the like.
0031. However, one of skill in the art will note that certain
aspects of the present invention are not limited to Sucha sauna
(e.g., certain principles apply to other types of saunas, such as
steam saunas) or heaters (e.g., traditional coil heaters, etc.) or
even at all. Similarly, although the exemplary embodiment
illustrated in FIG. 2 shows a plurality of heat sources, it will
be appreciated that other embodiments of the present inven
tion may include saunas with a single heat source Such as, for
example, a single infrared heat source, a heated rock heat
Source, or a wire heat source.
0032. With continued reference to FIG. 2, the heat sources

140,142,144,146 may be configured such that individual heat
sources 140,142,144,146 or combinations of heat sources

140,142,144,146 may be selected to output wavelengths of
radiation that are different than wavelengths of radiation
emitted by other heat sources 140,142,144,146. Such a con
figuration may be optimized to achieve a Zone-heating effect,
where one or more heat sources 140,142,144,146 is situated

in a Zone that corresponds to a particular region on a user's
body, thus providing a mechanism for concentrating different
levels of heat to different parts of the user's body. In an
embodiment, one or more heat sources corresponding to one
or more Zones may be turned off such that no heat is emitted
in those Zones. It will be readily appreciated by those skilled
in the art that such arrangements may be advantageous for
various therapeutic reasons.
0033 For example, in the embodiment illustrated in FIG.
2. Some heat Sources 144 may be positioned in a Zone corre
sponding to a user's calf region (i.e., the lower part of the leg).
Other heat sources 146 may be positioned in a Zone corre
sponding to a user's lower-back region, and further heat
Sources 140,142 may be positioned in Zones corresponding to
various other regions of a user's back. Thus, for example, if a
user wishes to apply more heat to a sore calf muscle than to the
rest of the user's body, the user may be able to select a higher
output from heat source 144, while selecting a lower output
for heat sources 140, 142, and 146. In various embodiments,

fewer heat sources than those illustrated in FIG. 2 may be
used, and in various other embodiments, more heat sources

than those illustrated in FIG. 2 may be used. Additionally,
heat sources may be configured in any number of ways to
define Zones that correspond to any number of regions of a
user's body. As will be readily appreciated by those skilled in
the art, any number of various combinations of settings and
configurations for the heat sources are contemplated within
this description.
0034 FIG. 8 depicts examples of various IR emitting ele
ments that may be employed in the present invention as com
ponent emitters of an IR heat source. Example IR emitters
include infrared light-emitting diodes (LEDs) 810, 812, and
814; thermal IR emitting elements 820 and 822; ceramic
based IR emitting element 830, and planar heating element
850. Each element may provide IR at specific wavelengths
and function as part of an IR emitter heat source. Any indi
vidual IR heat source may comprise one or more IR emitters,
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such as the examples illustrated in FIG. 8, and may further
comprise multiple types of IR emitters that may possess dif
ferent output properties.
0035 Continuing with FIG. 8, LEDs 810, 812, and 814
may be surface-mountable such as LEDs 812 and 814. The
semiconductor in the LEDs may be chosen to provide IR at
specific wavelength ranges. For example, semiconductors
using Gallium Arsenide (GaAs) or Gallium Aluminum Ars
enide may be used to provide LEDs capable of emitting
near-infrared radiation. Carbon-nanotubes may also be used,
either in addition to or in place of other semiconductors.
LEDs emitting mid- or far-infrared may also be used either
alone or in combination with near-infrared LEDs or other

elements, such as those described herein. The beam-angle of
the LEDs may be chosen to facilitate targeting IR at specific
locations. One example LED suitable for use in some
embodiments of the present invention is the Everlight IR 15
21C manufactured by Everlight Electronics Co. Thermal IR
emitting elements 820 and 822 may comprise a coiled resis
tance wire, having high emissivity in the infrared spectral
region, coiled over an aluminum Substrate. One examplether
mal IR emitting element suitable for use in embodiments of
the present invention is the IR-12K manufactured by Boston
Electronics. Ceramic-based IR emitting element 830 may
include an infrared ceramic heat bulb or ceramic heat emitter

comprising wire 832 encapsulated in with alumina. One
example ceramic-based IR emitting element Suitable for use
in embodiments of the present invention is the Ceramic Heat
Wave Lamp manufactured by Exo Terra R, a subsidiary of
Hagen, Inc. of Montreal, Canada. Planarheating element 850
may comprise a high-emissivity Substrate 852 deposited on a
surface 854 or alternatively between surfaces 854 and 856.
Surfaces 854 and 856 may be made of heat-tolerant materials
Such as, for example, fiberglass, plastic, glass, ceramic, or any
suitable materials. High-emissivity substrate 852 may com
prise carbon-black containing materials such as, for example,
carbon-infused paper or fabric, carbon ink deposited onto
surface 854 or 856, or other suitable carbon-based materials.

One example planar heating element suitable for use in
embodiments of the present invention is the Solocarbon(R)
heat source available from Sunlight Saunas, Inc. of Kansas
City, Kans. Alternatively, high-emissivity substrate 852 may
comprise nano-particalized ceramic that may be deposited
onto Surface 854 or between Surfaces 854 and 856. One

example suitable for use in embodiments of the present inven
tion is the InsuladdR nano-particalized ceramic spray-on
coating from Insuladd Co. of Merritt Island, Fla. In another
example embodiment, the nano-particalized ceramic may be
mixed with a carbon-containing ink and deposited onto Sur
face 854 or between Surfaces 854 and 856.

0036 FIG. 9 illustrates an example embodiment of an IR
heat source that may be employed as a heat source in a sauna
in accordance with the invention or for other heating appli
cations. IR emitter 900 may include various combinations of
IR emitters such as, for example, those discussed above in
connection to FIG. 8, and preferably can be operated to emit
IR over one or more desired wavelength-ranges and power
levels. In one embodiment IR source 900 may include a
planar heating element 950 capable of providing far-IR
ceramic-based mid-IR emitters 930 and 935, and LEDs 910

capable of emitting near-IR. LEDs 910 may be arranged in a
LED array 913 which may comprise one or more of a LED
sub-array 915. IR source 900 may further include driver cir
cuitry 960 for facilitating control of the IR emitters in accor
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dance with the present invention. Specifically, driver circuitry
96.0 may comprise one or more individual driver modules and
may be coupled to or operable to receive information from a
heat control module, control panel, or a computing device.
Each driver module may be configured to supply appropriate
Voltages or currents to Some emitting elements or Sub-arrays
of elements needed for providing IR emissions, which corre
spond to specific wavelength-ranges or radiated output
power-levels. For example, driver modules may be config
ured to use pulse width modulation for IR emitters, enabling
more precise control over IR wavelength-ranges and radiated
output power levels and thereby facilitating tuning IR heat
ing. Driver circuitry may further include a printed circuit
board wired to include an AC input voltage (Vcc), a DC gate
voltage (Vg), and full-wave rectifier. LED sub-arrays may be
coupled to Vg and optionally the rectifier in Such a manner
that the amount of current flowing into each Sub-array may be
controlled by varying Vg. In embodiments including a full
wave rectifier, driver circuitry may further include compo
nents such as, for example, capacitors, operational amplifiers,
and inductors for smoothing the output of the full-wave rec
tifier. Alternatively driver circuitry may be configured to
pulse-operate the LED Sub-arrays using the unsmoothed out
put of the rectifier. In this embodiment, the pulse width may
be varied, for example, by changing the number of series
wired LEDs within each sub-array.
0037 Turning now to FIG. 3, a forward-facing cut-away
view of the interior of sauna 100 is illustrated. As indicated

previously, sauna 100 may include an internal control panel
128 attached, for example, to an interior side of front panel
120. The interior control panel 128 may include any number
of various control panels known in the art, Such as, for
example, configurations that include a number of buttons,
dials, Switches, and/or displays disposed thereon. In the
embodiment illustrated in FIG. 3, the control panel 128 may
include a display device Such as, for example, a liquid crystal
display (LCD) screen, a plasma display screen, or any other
type of display screen appropriate for displaying various
information associated with a users sauna experience. In one
embodiment, control panel 128 may comprise a touch-screen
display device operable to display output as well as to receive
user input, where a user may interact with control panel 128
by touching the screen with a finger, stylus, or other object. In
still further embodiments, control panel 128 may be a por
table device Such as, for example, a remote control device or
module. In other embodiments, control panel 128 may be
adapted to be worn by a user, Such as, for example, by affixing
straps to a part of the body.
0038 Control panel 128 may be integrated with, or
coupled to, any of the various controllable features associated
with sauna 100. For example, in an embodiment, control
panel 128 is coupled to heat sources 140,142,144,146. In
other embodiments, control panel 128 may be coupled to, and
thus enable control of, other features such as adjustable light
ing, timing devices, and the like.
0039. In an embodiment, control panel 128 may be
coupled to a multimedia entertainment system. A multimedia
entertainment system may include audio devices, audio/
Video devices, and the like. For example, in an embodiment,
a multimedia entertainment system may include Such audio
devices as a cd player, an MP3 player, or a connection for a
portable music storage system Such as an iPod R, available
from Apple Incorporated of Cupertino, Calif. In other
embodiments, audio devices may include or be interfaced
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with one or more receivers, speakers, etc. Multimedia enter
tainment systems may also include audio/video media
devices such as televisions, monitors, projectors, DVD play
ers, and the like. Multimedia content may be accessed by a
multimedia system in any manner known in the art Such as,
for example, by accessing a storage device, by receiving
transmissions, and the like.

0040. In an embodiment of the present invention, a sauna
may contain a multimedia therapeutic system, which may, for
instance, be similar to a multimedia entertainment system,
but may have therapeutic value (as compared with entertain
ment value). For example, in one embodiment, a sauna may
be provided that includes Acoustic Resonance Therapy Prod
ucts, such as the “SO SoundHeart” product line, available
from So Sound Solutions, Inc., of Lafayette, Colo. In various
other embodiments, multimedia therapy systems may include
integrations of acoustic therapy products with therapy prod
ucts that utilize lighting or other sensory effects.
0041. Also illustrated in FIG.3 is a monitoring device 152
that may be configured to collect biological data associated
with a user of sauna 100. Monitoring device 152 may include
a sensor and may be configured to communicate data col
lected by the sensor to a computing device such as, for
example, computing device 150 described below. It will be
readily appreciated by those skilled in the art that monitoring
device 152 may be of any number of different configurations.
In an embodiment, as illustrated in FIG.3, monitoring device
152 may include a band that can be removably attached to a
user's arm or wrist. In other embodiments, monitoring device
152 may include other sensor configurations as known in the
art, and may include sensors that are disposed within the
seating structure 136 or elsewhere within the enclosure of
sauna 100.

0042. In various embodiments, monitoring device 152
may communicate with a computing device 150. Computing
device 150 may, as shown, be associated with the sauna. In
other embodiments, computing device 150 is remote from the
sauna, and may be located anywhere desired. For example,
computing device 150 may be located at a doctor's office, a
health club desk, a central serving station, a sauna manufac
turer or retailer, or anywhere else desired. As used herein,
computing device 150 may include, for example, client soft
ware adapted for communicating with a server. In other
embodiments, computing device 150 may be a server.
0043. In various embodiments, computing device 150
may be or include a control panel for controlling the sauna. In
other embodiments, computing device 150 may be integrated
with a control panel 128. In further embodiments, computing
device 150 may be integrated with monitoring device 152.
That is, computing device 150 may be part of monitoring
device 152. In still further embodiments, computing device
150, monitoring device 152, and control panel 128 may all be
integrated into a single device. It will be appreciated by those
skilled in the art that any number of other components or
devices may be integrated with any or all of computing device
150, monitoring device 152, and control panel 128.
0044 Communication between monitoring device 152
and computing device 150 may be achieved using any com
munication technology known in the art. In some embodi
ments, communication may be achieved, for example, using
radio technology, Bluetooth'TM technology, infrared technol
ogy, 802.11 technology, USBTM ports, Firewire(R) ports, ana
log phone lines, etc.
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0045 Monitoring device 152 may be configured to collect
biological data associated with a user of sauna 100. In an
embodiment, Such biological data may include, for example,
measurements or other information corresponding to a user's
blood pressure, heart rate, core body temperature, perspira
tion rate, and the like. In another embodiment, biological data
may include a user's body weight. In a further embodiment,
biological data may include data regarding a user's breathing
performance Such as, for example, a breathing rate or blood
oxygen Saturation. In still further embodiments, biological
data may include any data commonly collected during a stress
test, which may be performed using a particular wavelength
of the exit.

0046. It will be appreciated by those skilled in the art that
monitoring device 152 can be configured to collect informa
tion regarding these and many other data associated with a
physiological state of a sauna user. In some embodiments, for
example, monitoring device 152 may comprise one or more
sensors that can be attached to various parts of a user's body
for collecting and/or rendering data Such as data associated
with common tests like EEGs or EKGs. In other embodi

ments, monitoring device 152 may be adapted for measuring
breathing rates, lung capacity, or compositions of exhaled air.
These data may be used, for example, in performing wellness
analyses, preparing training programs, and tracking user
progress, as described further below.
0047 Both the monitoring device 152 and the control
panel 128 may be configured to communicate with a comput
ing device 150. In another embodiment, computing device
150 may be integrated with control panel 128 as a single
device. In further embodiments, any one or combination of
monitoring device 152, control panel 128, and computing
device 150 may be a single device or multiple devices. As
shown in FIG. 3, computing device 150 may be situated in an
open space 138 underneath a seating structure 136, as
described above. In other embodiments, computing device
150 may be situated in any other region of the enclosure. In
further embodiments, computing device 150 may be attached
to an outside surface of sauna 100. In still further embodi

ments, computing device may not be attached to sauna 100,
but rather be separate from sauna 100. For example, comput
ing device 150 may be situated nearby sauna 100 or may be in
a remote location, Such as, for example, near a front desk of a
health club. In still further embodiments, one or more com

ponents of computing device 150 may be situated in one
location with other components situated in other locations.
0048 Computing device 150 may communicate with
other devices, with features associated with the sauna, with

monitoring device 152, and with control panel 128 in any
manner known in the art. For example, in one embodiment,
communication cables such as USB cables or fiber-optic
cables may be used to facilitate communication. In other
embodiments, communication may be achieved using wire
less technology. In further embodiments, communication
may be indirect Such as, for example, in the case where a user
wishes to extract some piece of data or information from the
computing device 150 for storage or transport to another
device. Accordingly, computing device 150 may include a
USB port or other type of input/output mechanisms such as
disk drives, external portable hard drives, discs. These
embodiments are presented only as examples of possible
configurations, and are not intended to limit the placement of
computing device 150 or any other device or feature
described herein.
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0049. The computing device 150 may be provided for
controlling the operation of the sauna 100, or any aspect or
combination of aspects of the operation of sauna 100. In some
embodiments, the computing device includes an independent
computing device dedicated to the sauna 100. In other
embodiments, the computing device 150 may be the control
panel 128 or a component of the control panel 128. The
computing device may receive inputs, such as inputs associ
ated with temperature settings, light settings, and biological
data. Based on the inputs, the computing device may control
the sauna features within the enclosure. For example, com
puting device 150 may adjust the lighting level, temperature,
or other aspects of operation of the sauna 100, based upon
criteria Such as a timed program, collected biological data,
inputs received from a user, etc. The computing device 150
may include various input/output devices or components such
as, for example, printers, displays, etc. The computing device
150 may also include one or more connection ports for pro
viding interfaces with peripheral devices such as storage
devices, other computing devices, additional monitors, mul
timedia entertainment devices, adjustable lighting devices,
etc.

0050. In some embodiments, the computing device may
act as a stand-alone device Such that the computing device
maintains all data necessary for operating the features of the
sauna 100. In other embodiments, however, the computing
device operates within a distributed computing environment.
In one embodiment, the computing device may be interfaced
with or integrated into, for example, a computing system. The
computing system may be a comprehensive computing sys
tem within a networking environment Such as the exemplary
computer network environment 400 shown in FIG. 4. It will
be understood and appreciated by those of ordinary skill in the
art that the illustrated computer network environment 400 is
merely an example of one Suitable computing environment
and is not intended to Suggest any limitation as to the scope of
use or functionality of the invention. Neither should the com
puter networking environment 400 be interpreted as having
any dependency or requirement relating to any single com
ponent or combination of components illustrated therein.
0051 Embodiments of the present invention may be
operational with numerous other general purpose or special
purpose computing system environments or configurations.
Examples of well-known computing systems, environments,
and/or configurations that may be suitable for use with the
present invention include, by way of example only, personal
computers, server computers, hand-held or laptop devices,
multiprocessor Systems, microprocessor-based systems, set
top boxes, programmable consumer electronics, network
PCs, minicomputers, mainframe computers, distributed com
puting environments that include any of the above-mentioned
systems or devices, and the like.
0.052 Embodiments of the present invention may be
described in the general context of computer-executable
instructions, such as program modules, being executed by a
computer. Generally, program modules include, but are not
limited to, routines, programs, objects, components, and data
structures that perform particular tasks or implement particu
lar abstract data types. Embodiments of the present invention
may also be practiced in distributed computing environments
where tasks are performed by remote processing devices that
are linked through a communications network. In a distrib
uted computing environment, program modules may be
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located in local and/or remote computer storage media
including, by way of example only, memory storage devices.
0053. With continued reference to FIG. 4, the exemplary
computer networking environment 400 includes a general
purpose computing device in the form of a server 402. Server
402 may be remote from the computing device 150 described
above or server 402 may be computing device 150. Compo
nents of the server 402 may include, without limitation, a
processing unit, internal system memory, and a suitable sys
tem bus for coupling various system components with the
server 402.The system bus may be any of several types of bus
structures, including a memory bus or memory controller, a
peripheral bus, and a local bus, using any of a variety of bus
architectures. In one embodiment, two or more servers may
be directly or indirectly connected to each other without using
network 406. While the server 402 is illustrated as a single
unit in FIG. 1, one skilled in the art will appreciate that the
server 402 is scalable. The server 402 may inactuality include
any number of servers in communication. For example, in one
embodiment server 402 may actually include two servers, and
in another embodiment server 402 may be a bank of servers.
The single unit depictions are meant for clarity, not to limit the
Scope of embodiments in any form.
0054 The server 402 typically includes, or has access to, a
variety of computer readable media. Computer readable
media can be any available media that may be accessed by
server 402, and includes volatile and nonvolatile media, as

well as removable and non-removable media. By way of
example, and not limitation, computer readable media may
include computer storage media and communication media.
Computer storage media may include, without limitation,
volatile and nonvolatile media, as well as removable and

nonremovable media implemented in any method or technol
ogy for storage of information, such as computer readable
instructions, data structures, program modules, or other data.
In this regard, computer storage media may include, but is not
limited to, RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, digital versatile disks
(DVDs) or other optical disk storage, magnetic cassettes,
magnetic tape, magnetic disk storage, or other magnetic Stor
age device, or any other medium which can be used to store
the desired information and which may be accessed by the
server 402. Communication media typically embodies com
puter readable instructions, data structures, program mod
ules, or other data in a modulated data signal. Such as a carrier
wave or other transport mechanism, and may include any
information delivery media. As used herein, the term “modu
lated data signal” refers to a signal that has one or more of its
attributes set or changed in Such a manner as to encode infor
mation in the signal. By way of example, and not limitation,
communication media includes wired media Such as a wired

network or direct-wired connection, and wireless media Such
as acoustic, RF, infrared, and other wireless media. Combi

nations of any of the above also may be included within the
Scope of computer readable media.
0055. The server 402 may operate in a computer network
406 using logical connections to one or more computing
devices 408. Computing devices 408 may be located at a
variety of locations such as, for example, in a health club,
office, Spa, clinical, or home environment. Computing
devices 408 may, in some embodiments, be operable to con
trol various features within saunas as described throughout
this document. In other embodiments, computing devices 408
may be centrally located and be operable to control a plurality
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of saunas, and may, in addition, be configured to perform
various other functions. The computing devices 408 may be
personal computers, servers, routers, network PCs, peer
devices, other common network nodes, or the like, and may
include some or all of the components described above in
relation to the server 402. The devices can be personal digital
assistants or other like devices.

0056 Exemplary computer networks 406 may include,
without limitation, local area networks (LANs) and/or wide
area networks (WANs). Such networking environments are
commonplace in offices, and may include such embodiments
as enterprise-wide computer networks, intranets, and the
Internet. When utilized in a WAN networking environment,
the server 402 may include a modem or other means for
establishing communications over the WAN, such as the
Internet. In a networked environment, program modules or
portions thereof may be stored in the server 402 or on any of
the computing devices 408. For example, and not by way of
limitation, various application programs may reside on the
memory associated with any one or more of the computing
devices 408 or servers 402. It will be appreciated by those of
ordinary skill in the art that the network connections shown
are exemplary and other means of establishing a communi
cations link between the computers (e.g., server 402 and
computing devices 408) may be utilized.
0057. In operation, a user may enter commands and infor
mation into the server 402 or convey the commands and
information to the server 402 via one or more of the comput
ing devices 408 through input devices, such as a keyboard, a
pointing device (commonly referred to as a mouse), a track
ball, touch-screen, or a touch pad. Other input devices may
include, without limitation, microphones, satellite dishes,
scanners, or the like. Commands and information may also be
sent directly from a remote sauna to the server 402, as well as
from server 402 to any number of remote saunas. In addition
to a monitor, the server 402 and/or computing devices 408
may include other peripheral output devices, such as speakers
and a printer.
0.058 Server 402 may also be configured to receive diag
nostic information from another computing device. Such as
computing device 408. In other embodiments, server 402 may
maintain a website or other publicly or privately viewable
collection of information. A website maintained by server
402 may include interactive information for users, updates for
sauna feature settings, information regarding saunas, interac
tive repair services, and any other feature, service or set of
information that may be helpful or necessary in accomplish
ing any of the other objects, embodiments, processes, and
environments described herein with respect to the present
invention.

0059. As illustrated in FIG.4, computing device 408 may
include a client module 410 that facilitates, in part, commu
nications between the computing device 408 and server 402.
For example, turning briefly to FIG. 5, a schematic illustra
tion of an exemplary client module 410 is shown. As illus
trated, client module 410 may include an input/output com
ponent 502 for communicating with a server 402. The input/
output component 502 may be configured to send
communications to server 402, as well as receive communi

cations from server 402. In one embodiment, for example, the
input/output component may facilitate communicating data
Such as biological data to server 402. In an embodiment,
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input/output component 502 may be configured to receive
communications including sauna feature settings from server
402.

0060. As used herein, a sauna feature setting may include
any setting or configuration that, when applied to a device or
feature associated with a sauna, provides a particular experi
ence to a sauna user. For example, in an embodiment, a sauna
feature setting may include a temperature or wavelength set
ting that, when applied via computing device 408 to a heat
Source included in a sauna, results in the heat Source emitting
a particular amount of heat or radiation at a particular wave
length. In other embodiments, a sauna feature setting may
correspond to such features as adjustable lighting, wherein
applying a sauna feature setting may cause a particular type of
lighting effect or ambience within the enclosure.
0061. In further embodiments, a sauna feature setting may
be associated with any number of other features of a sauna
Such as, for example, a timer device that is operable to control
the duration of heat output at particular wavelengths, settings
internal to computing device 408, entertainment media
devices (e.g. audio, visual, or audio/visual media presentation
devices), and monitoring devices, such as described above. In
embodiments of the present invention, sauna feature settings
may be saved individually or in combination with other sauna
feature settings. In various embodiments, saved or stored
sauna feature settings may correspond to certain types of
treatment, certain users, or recently used settings. Saved
sauna feature settings may be organized, in an embodiment,
into one or more profiles associated with users, treatment
types, or any other desired factor, parameter, or event.
0062 Sauna feature settings may be defined by a sauna
user, a health club operator, or a computer program and may
be applied to the sauna in any number of ways Such as by
inputting the sauna feature settings via a control panel Such as
the control panel 128 illustrated in FIG.3, a computing device
408, or a server 402. In this regard, server 402 may include a
dynamic experience updating module 404, as illustrated in
FIG. 4. The updating module 404 may be configured to gen
erate sauna feature settings to be communicated to and
applied by a computing device 408. The updating module
may, for example, receive data from the client module 410
that may include biological data associated with a user, and
use this data to generate appropriate sauna feature settings
that provide an optimum experience for the user. These sauna
feature settings may be generated and applied during a sauna
session, that is while a user is using the sauna, or may be
generated and/or applied before or during a later session.
0063. In an embodiment, the updating module 404 is con
figured to work with the client module 410 of the computing
device 408 in order to maintain a training program. A training
program may include a program such as those known in the
art to be associated with any number of various health or
fitness programs such as, for example, workout programs,
aerobics programs, and the like. A sauna training program
may also include programmed settings for achieving, for
example, such health benefits as detoxification of a user's
body or weight loss. It will be readily appreciated by those
skilled in the art that the potential benefits from controlled
heating environments such as saunas are numerous.
0064. A training program may include a number of prede
termined progress levels that correspond to various sauna
feature settings. A user may utilize Sucha training program by
engaging in sauna Sessions at a particular progress level, and
upon Successfully completing a progress level, moving on to
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another progress level that corresponds to different sauna
feature settings. In this manner, biological data associated
with the physiological response of a user to sauna Sessions
may be logged, analyzed, and tracked in order to vary the
sauna experience in a manner that facilitates achieving opti
mal health, comfort, and therapeutic benefits from the use of
the sauna.

0065. In other embodiments, updating module 404 may be
configured to manage user profile settings. A user profile may
include various settings related to sauna features such as those
described above. A user profile may contain settings directed
toward specific comfort levels, experience types, and users.
0.066 Returning to FIG. 5, client module 410 may also
include a storage component 504 for storing data Such as, for
example, biological data collected by a monitoring device
such as the monitoring device 152, illustrated in FIG. 3. The
storage component 504, shown in FIG. 5, may further be
configured to store any other type of data or information,
including data and information associated with a training
program, as described below. Client module 410 may further
include a settings component for facilitating the application
of sauna feature settings to the various features, devices, and
aspects of a sauna.
0067. Returning now to FIG. 4, computing device 408
may also include an analysis module 412 for analyzing data
and information. Various data and information may be
received by the analysis module 412 from any number of
Sources, such as the client module 410, a control panel, or a
monitoring device such as the monitoring device 152
described above. The analysis module 412 may be configured
to perform any number of various analysis processes on data
and/or information received therein. Module 412 may be
integral to sauna, or may be external to sauna—for example,
associated with a web server or other external computer. In an
embodiment, analysis module 412 is configured to analyze
biological data collected by a monitoring device Such as
monitoring device 152 described above. Analysis module 412
may generate, as output, any number of types of data and/or
information that may be represented in any manner known in
the art Such as, for example, values, graphs, tables, and charts.
In other embodiments, analysis module 412 may output infor
mation to another device Such as a computing device, diag
nostic device, control panel, etc. In an embodiment, Such
information may be outputted to a webpage where it can be
managed and viewed by a user or others. In other embodi
ments, information may be outputted to a server or storage
system for various purposes. In an embodiment, analysis
module 412 may be configured to determine various factors
associated with a user's physiological health or response to a
sauna experience. Such information may include, but is not
limited to, computations related to energy Such as caloric
measurementS.

0068 Computing device 408 may also include a heat con
trol module 414 for controlling and adjusting the various
outputs of heat sources within the sauna. The heat control
module 414 may be configured to implement heat or wave
length settings as inputted by a user or other device. In one
embodiment, heat control module 414 includes a timing
mechanism for controlling the length of time that heat sources
produce output. In another embodiment, heat control module
414 may be configured to cause the sauna to rapidly achieve
a desired temperature Such as by, for example, causing the
heat sources to generate a higher heat output for a period of
time before a user enters the enclosure. Additionally, com
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puting device 408 and/or server 402 may include a diagnostic
module 416 for performing diagnostics associated with the
operation of the sauna. It will be readily appreciated by those
skilled in the art that a sauna having controllable features and
devices therein generally includes one or more electrical sys
tems for facilitating the operation and control of those fea
tures and devices. Such an electrical system may include any
number of circuits and may be operable to transmit electricity
to and from features and devices. An electrical system may be
configured to be generally used for providing power or trans
ferring information.
0069 Diagnostic module 416 may be configured to com
municate with one or more diagnostic devices disposed
within the sauna enclosure. In other embodiments, diagnostic
module 416 may be configured to communicate with other
modules associated with a computing device within the
sauna. In further embodiments, diagnostic module 416 or
diagnostic devices may be configured to communicate with
other remote computing devices, diagnostic devices, or soft
ware modules. For example, in an embodiment, diagnostic
module 416 may be configured to communicate diagnostic
information and error reports to a repair service provider
without interaction from a user. In still further embodiments,

diagnostic module 416 may be configured to prepare repair
requests and/or order replacement parts, with or without input
from the user and may even be configured to perform various
tasks such as these without the user ever knowing about it.
0070 The diagnostic devices may be coupled to different
locations within the various circuits that comprise the elec
trical systems of the sauna. This way, the diagnostic devices
may be configured to monitor the flow of electricity through
various channels in the electrical system and may be further
configured to detect and gather data associated with electrical
failures. In an embodiment, the diagnostic device may also be
configured to test circuits such as by applying a signal to a
circuit. As used herein, an electrical failure may be any undes
ired or unexpected event within the electrical system that
results in the performance of the electrical system being any
thing other than the performance for which the electrical
system is designed.
0071. Upon detecting an electrical failure, the diagnostic
devices may communicate information and/or data associ
ated with the electrical failure to the diagnostic module 416.
The diagnostic module 416 may be configured to analyze
Such data in order to determine various characteristics asso
ciated with the electrical failure such as what the electrical

failure consists of what caused the electrical failure, how the

electrical failure will or does affect other aspects of the elec
trical system, and how to repair the electrical system to eradi
cate the effects of the electrical failure. In various embodi

ments, the diagnostic module 416 may be configured to
output diagnostic information on a display device, to send
diagnostic information to a remote location Such as to a
server, or output diagnostic information in any other manner
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a training session, temperature of various heat sources in
various Zones, radiation wavelengths emitted by heat sources
in various Zones, humidity levels, and the like.
0073. In various embodiments, progress levels may be
designed for training programs targeted to specific types of
users, therapy, illnesses, conditions, injuries, locations, etc.
For example, in one embodiment, a training program may be
designed with sauna feature settings selected for use by users
of a certain age, gender, health status, or the like. In an
embodiment, for example, a training program may be
designed especially for pregnant women. In another embodi
ment, a training program may be designed for women with
fibromyalgia who are older than 40 years old. These are but a
few examples of a myriad of possibilities and are not intended
to limit the purposes for which a training program may be
designed in any way.
0074 At step 604, notification is received that indicates
that a user has initiated a training session associated with a
first one of the progress levels. As the training session
progresses, biological data associated with the user is
received at step 606 from a client, such as client module 410
of computing device 408 as illustrated in FIG. 4.
0075. As illustrated at step 608, the biological data is
stored after being received. In an embodiment, the biological
data may be stored as part of a session entry in a training log
associated with the user. At step 610, the biological data is
analyzed in order to generate conclusions regarding the user's
wellness and physiological responses to the training session.
This analysis is used at the end of the training session to
determine, in step 612, whether the user has successfully
completed the progress level. If the user has successfully
completed the progress level, sauna feature settings corre
sponding to the next progress level are generated, as shown at
step 614. These feature settings are communicated to the
client at step 616.
0076 Turning now to FIG. 7, another flow diagram is
shown illustrating a method 700 of using a sauna according to
an embodiment of the present invention. As shown in FIG. 7,
step 702 consists of providing diagnostic devices for detect
ing electrical failure within one or more of the various elec
trical systems associated with a sauna. At step 704, diagnostic
data are received from the diagnostic devices. This diagnostic
data, as explained above, may relate to any number of aspects
of an electrical failure.

0077. The diagnostic data is analyzed at step 706 to deter
mine characteristics associated with the electrical failure.

Based on the results of this analysis, a repair plan is generated
at step 708. The repair plan may include a set of instructions
or recommendations corresponding to actions that can be
taken, either by an individual or by a system device, to remedy
the problem or problems that resulted in the electrical failure.
(0078 Referring now to FIG. 10A, an infrared source 1000
in accordance with the present invention is illustrated. Infra
red source 1000 may comprise a plurality of sections, such as

known in the art.

first section 1010, second section 1020, third section 1030,

0072 Turning to FIG. 6, a flow diagram is provided that
shows a method 600 for using a sauna in accordance with an
embodiment of the present invention. In an embodiment, a
training program Such as that described above may be main
tained and managed at a server Such as server 402 illustrated
in FIG. 4. At step 602 of FIG. 6, a plurality of progress levels
associated with a training program are identified. As indicated
above, each of these progress levels may correspond to one or
more sauna feature settings such as, for example, duration of

and fourth section 1040. Each section may comprise an elec
tronically discreet heating element. A heating element may
be, for example, a flexible high-resistance polyimide material
that may be tuned to emit infrared radiation with a peak
emission wavelength at a selectable wavelength. A high emis
sivity coating may cover the Surface of the polyimide Sub
strate, if desired.

007.9 Further details of a polyimide heater element, such
as may be used for first heater element 1010, second heater
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element 1020, third heater element 1030, and/or fourth heater
element 1040, are illustrated in FIG.10B. FIG. 10B illustrates

a cross-sectional view of a polyimide heater element 1060
that comprises a substrate 1061. Substrate 1061 may com
prise a first polyimide layer 1062 and a second polyimide
layer 1062, with a metallic foil 1066 between first polyimide
layer 1062 and second polyimide layer 1064. First polyimide
layer 1062 and second polyimide layer 1064 may be approxi
mately 0.002 inches thick. Metallic foil 1066 may comprise
copper foil approximately 0.005 inches thick. Metallic foil
1066 may be etched with conducting traces. Metallic foil
1066 may effectively reduce inductance and EMI. High emis
sivity coating 1070 may be applied to the surface of the
substrate 1061 intended to face the subject/object to be
heated. High emissivity coating 1070 may comprise, for
example, InsuladdR Suspended in matt black paint, resulting
in an estimated emissivity of 0.98. Ofcourse, any type of high
emissivity coating may be used. For example, various non
metallic plastics high temperature paints such as Thurmalox
by Dampney Engineering Coatings, and/or powder coatings
may be used as high emissivity coating 1070. While the
substrate 1061 illustrated in FIG. 10B comprises a first poly
imide layer 1062, a metallic foil 1066, and a second polyim
ide layer 1064, other substrates may be used. For example,
substrate 1061 may comprise Cirlex, which is a proprietary,
all polyimide material, comprising layers of DuPont Kap
ton(R). If used, Cirlex may comprise a thickness of from about
0.008 inches to 0.125 inches. By way of further example,
substrate 1061 may comprise etched foil or wound wire
between layers of fiberglass reinforced silicone rubber. Yet a
further example of a substrate 1061 is an etched foil layer
between layers of mica. Of course, further types of materials
may be used for substrate 1061 without departing from the
Scope of the present invention.
0080 Referring again to FIG. 10A, one of skill in the art
will further realize that sections as illustrated in FIG. 10 may
comprise various types of heating elements illustrated in FIG.
8. As illustrated in FIG. 10, first section 1110 may be con
trolled using a first thermocouple 1115, second section 1120
may be controlled using a second thermocouple 1125, third
section 1130 may be controlled using a third thermocouple
1135, and fourth section 1140 may be controlled using a
fourth thermocouple 1145. The use of thermocouples may be
advantageous in providing a finer control of the radiative
temperature of the section it controls than a thermostat, but a
thermostator other type of control device may be utilized. As
illustrated in FIG. 10, infrared source 1000 may further com
prise an additional heating Zone 1050 controlled by a fifth
thermocouple 1055, although other types of heat control
devices may be used. As illustrated in FIG. 10, fifth heating
Zone, 1050 comprises an LED array. For example, LED array
1050 may emit far-infrared radiation under the control of
thermocouple 1055. As illustrated in FIG. 10, different types
of emitters may be used in combination to provide different
types of infrared spectrum simultaneously. For example, first
section 1010 may be set (by the user, by an administrator, by
a software program, or by other sources) to emit infrared
radiation in the near-infrared spectrum. Meanwhile, second
heater section 1020 and third heater section 1030 may be set
(by similarly various means as the first section 1010) to emit
infrared radiation in the mid-infrared spectrum. Fourth sec
tion 1040 may be deactivated for purposes of a given infrared
application. Meanwhile, fifth section 1050 may be activated
(similarly to first section 1010) to emit infrared radiation in
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the far-infrared portion of the spectrum. One of skill in the art
will appreciate that any given peak infrared wavelength will
correspond to a surface temperature of the emitting heater
section. In Such a fashion, a user may obtain a spectrum
having a desired peak or peaks of infrared radiation at one or
more desired wavelengths, as well as a peak desired power of
radiation. While infrared sources such as IR source 1000 may
be particularly useful in Saunas, as described herein, one of
skill in the art will appreciate that a tunable infrared source
such as IR source 1000 may be useful in a number of appli
cations.

I0081. Overall, infrared source 1000 may be approxi
mately 25.5 inches long and approximately 13.5 inches high.
Fifth heating section 1050 may comprise approximately a 4
inch by 6.5 inch section approximately centered within infra
red source 1000. A space 1070 of approximately 1 inch may
be provided between fifth heating section 1050 and first heat
ing section 1010, second heating section 1020, third heating
section 1030, and fourth heating section 1040 to facilitate the
operation of fifth heating section 1050 at a lower operating
temperature than first heating section 1010, second heating
section 1020, and third heating section 1030, and fourth heat
ing section 1040. The power density of one or more section of
infrared source 1000 may be selected based upon the cooling,
load of the heating section. The desired power density may
impact the shape and density of copper traces in the polyimide
heater example illustrated in FIG. 10B. For sauna applica
tions, in which the cooling load may be limited air in contact
with the heating section, a desirable power density may be 2.5

w/in at 120 Vrms. Individual heating elements of infrared

source 1000 may, optionally, be thermal limited to a maxi
mum surface temperature of 160° C. If fifth heating section
1050 is an LED array, a resistor, such as a 2652 drive resistor
may be used to limit current to the LED array. The drive
resistor, being a current limiting mechanism, may dissipate
excess energy through ohmic heat loss. The drive resistor may
be integrated directly onto a polyimide heating layer as an
appropriately sized metallic trace.
I0082 Turning now to FIG. 11, another flow diagram is
shown illustrating an example embodiment of a method 1100
for tuning IR heating in a sauna. At step 1110, wavelength
range information is received. This information relates a por
tion of the infrared spectrum and may come from a control
panel or computing device. It may be provided by a user or
computing device. For example, a user may select settings
with a control panel or heat control module indicating desired
IR wavelength ranges. One of skill in the art will appreciate
that a user may select wavelength information either directly
or indirectly. For example, a user may directly select a spe
cific wavelength(s) (for example, ten microns) or a specific
range of wavelengths (for example, near-infrared). Alterna
tively, a user may indirectly select a wavelength(s) by select
ing a sauna program (for example “Detox”). Alternatively a
computing device may provide information relating to wave
length-ranges based on, for example, biological data of a user,
program settings built into the sauna, information provided
by a health club, or other available information. At step 1120,
power-level information is received. This information relates
to radiated power output levels of IR emitted at wavelengths
corresponding to the wavelength-ranges received at step
1110. Power-level information may be received from the
same sources and be provided in a similar manner as the
wavelength-range information. For example, power-level
information may be selected directly or indirectly by a user.
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Alternatively, power-level information may be received from
driver circuitry of IR emitting sources. At step 1130, user
information is received This information may include infor
mation related to specific locations on one or more users
bodies or specific pains, conditions, or symptoms associated
with users. User information may be received from the same
Sources and be provided in a similar manner as the wave
length-range information. For example, user information
may be received directly or indirectly from a user. Step 1140
determines parameters for IR-source drivers based on the
received information. This may include determining any con
trol instructions; control signals; and specific Voltage or cur
rent levels; including gate Voltages duty-cycles, pulse-widths,
or pulse-width-modulation frequencies, for example, for
facilitating emission of IR corresponding to the received
wavelength-range information, power-level information, and
user information. Finally, at step 1150, IR is emitted, from
one or more infrared sources, at wavelength-ranges and
power-levels corresponding to the received information. Fur
thermore in one illustrative embodiment, the emitted IR may
be directed to specific locations on a user's body correspond
ing to the received user-information. Step 1150 may be per
formed by selectively activating IR sources and/or selectively
activating IR elements within a given IR source. For example,
only the far-infrared emitting elements in the IR source near
a user's legs may be activated, while both the near- and
mid-infrared emitting elements in the IR source(s) near a
users torso are activated, while none of the infrared emitting
elements in the IR source(s) near a user's head are activated.
Of course, such a selective activation may employ any degree
of spatial, temporal, power, and/or wavelength specificity
desired in constructing a sauna in accordance with the present
invention.

I0083) Referring now to FIG. 12, a further method 1200 in
accordance with the present invention is illustrated. In step
1210 an object may be placed approximate to infrared emit
ters having different peak emission wavelengths. The emit
ters having different peak emission wavelengths as refer
enced in step 1210 may possess inherently different peak
emission wavelengths, such as may be the case for emitters
constructed of different materials that inherently emit at a
different wavelength than one another, or may utilize tunable
emitters that may be tuned to emit at differing peak wave
lengths. Further, step 1210 may utilize a combination of tun
able and non-tunable emitters. In step 1220 the infrared emit
ters are selectively powered to achieve a desired infrared
spectrum. This spectrum will ultimately be radiated to the
object, which may comprise a human body if method 1200 is
used in conjunction with a sauna. One of skill in the art will
appreciate, however, that method 1200 and the other systems
and methods in accordance with the present invention may be
utilized in a variety of scenarios and for a variety of purposes
other than a sauna application.
0084. Referring now to FIG. 13, an example of an infrared
spectrum 1300 with multiple peak wavelengths, such as may
be obtained using systems and methods in accordance with
the present invention, is illustrated. A near-infrared peak 1310
of a near-infrared spectrum 1315 may be emitted by one or
more near-infrared emitters. A mid-infrared peak 1320 of a
mid-infrared spectrum 1325 may be emitted by one or more
mid-infrared emitters. A far-infrared peak 1330 of a far-in
frared spectrum 1335 may be emitted by one or more far
infrared emitters. An individual emitter may be permanently
dedicated or tuneable to emitting in the near-infrared, mid
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infrared, and/or far-infrared. One of skill in the art will appre
ciate that an emitter may have a peak wavelength in one
portion of the infrared spectrum but still emitat lower powers
in other wavelengths. The precise shape of a spectrum will
depend upon the material and power of an emitter. Generally,
near-infrared ranges from about 0.75-1.5 mm, mid-infrared
ranges from about 1.5-7 mm, and far-infrared ranges from
about 7 mm and higher. The power of a given peak may be
varied, for example, by increasing or decreasing the number
of emitters operating at that peak wavelength.
I0085 Embodiments of the present invention provide for a
sauna integrated within a Smart home environment such that
various settings associated with the sauna can be controlled
from various locations in the home, or even from locations

remote from the home. Other embodiments provide for a
sauna that is integrated within a network of saunas or other
devices. Still further embodiments provide for a sauna having
any combination or all of the various features described
herein.

I0086. The present invention has been described in relation
to particular embodiments, which are intended in all respects
to be illustrative rather than restrictive. Alternative embodi

ments will become apparent to those of ordinary skill in the
art to which the present invention pertains without departing
from its scope.
I0087. From the foregoing, it will be seen that this inven
tion is one well-adapted to attain all the ends and objects set
forth above, together with other advantages which are obvi
ous and inherent to the system and method. It will be under
stood that certain features and subcombinations are of utility
and may be employed without reference to other features and
subcombinations. This is contemplated by and is within the
Scope of the claims.
What is claimed is:

1. A sauna comprising:
an enclosure assembly for accommodating a user, the
enclosure including at least one heat Source operable to
emit infrared radiation over at least two specified wave
length-ranges, wherein a specified wavelength-range
comprises one of near-infrared radiation, mid-infrared
radiation, and far-infrared radiation; and

at least one heat module that adjusts the at least one heat
Source to emit infrared radiation.

2. The sauna of claim 1, wherein the at leastoneheat source

of is positioned in a Zone within the enclosure assembly to
correspond to a location of a region of the user's body Such
that the at least one heat Source provides an adjustable infra
red radiation output selected for a region of the user's body.
3. The sauna of claim 2, wherein the heat module adjusts
the at least one heat source to emit infrared radiation based on:

receiving wavelength-range information related to at least
one temperature of infrared radiation at a specified body
portion;
receiving power-level information related to at least one
radiated power output level corresponding to the at least
one temperature;

determining IR-source driver parameters in response to
received information; and

emitting infrared radiation from one or more infrared heat
Sources corresponding to the at least one temperature,
wherein the radiated power output level of the emitted
radiation corresponds to the power-level information.
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4. The sauna of claim3, wherein the temperature informa
tion and power-level information are provided by the user
using the at least one control panel device or are provided by
the computing device.
5. The sauna of claim 1, further comprising:
at least one control panel device, wherein the at least one
control panel is a portable device or can be worn by the
user, the at least one control panel is configured for
controlling sauna feature settings associated with moni
toring and analyzing biological data associated with the
user, while the user is within the enclosure assembly:
at least one monitoring device that collects biological data
associated with the user, while the user is within the

enclosure assembly; and
a computing device operably coupled to the at least one
monitoring device and the at least one control panel,
wherein the computing device comprises an analysis
module for analyzing collected biological data associ
ated with the user.

6. The sauna of claim 5, wherein the computing device is
further configured for:
communicating with at least one diagnostic device for
detecting electrical failure within an electrical system,
wherein the electrical system comprises a plurality of
electrical connections that facilitate control of the sauna;

receiving diagnostic data communicated from the at least
one diagnostic device, wherein diagnostic data com
prises data associated with an electrical failure;
analyzing the diagnostic data, wherein analyzing the diag
nostic data comprises determining at least one charac
teristic of the electrical failure; and

generating a repair plan based on the at least one charac
teristic, wherein the repair plan comprises a set of
instructions for repairing the electrical failure.
7. The sauna of claim 1, further comprising:
an update module configured for:
maintaining a training program for the user, wherein the
training program comprises programmed settings asso
ciated with at least one treatment type, the training pro
gram includes a number of predetermined progress lev
els that correspond to various sauna feature settings; and
an analysis module configured for:
analyzing biological data; and
generating information on wellness and physiological
responses of the user to training sessions.
8. A sauna comprising:
an enclosure assembly for accommodating a user, the
enclosure including at least one heat Source operable to
emit infrared radiation over three specified wavelength
ranges, wherein a specified wavelength-range comprises
one of near-infrared radiation, mid-infrared radiation,
and far-infrared radiation; and

at least one heat module that adjusts the at least one heat
source from the to emit infrared radiation.

9. The sauna of claim 8, further comprising:
at least one control panel device configured for:
monitoring and analyzing biological data associated with
the user, while the user is within the enclosure assembly;
and

controlling sauna feature settings based on monitoring and
analyzing biological data associated with the user.
10. The sauna of claim 9, wherein the sauna feature settings
further include a position of the at least one heat source in a
Zone within the enclosure assembly to correspond to a loca

tion of a region of the user's body such that the at least one
heat source provides an adjustable infrared radiation output
selected specifically for of the user's body.
11. The sauna of claim 9, wherein the sauna feature settings
include at least a temperature setting and a wavelength setting
for the at least one heat Source such that the sauna provides a
particular experience to the user.
12. The sauna of claim 9, wherein the control panel device
is further coupled with a multimedia therapeutic system that
provides acoustic resonance therapy associated with particu
lar sauna feature settings.
13. The sauna of claim 9, wherein the control panel device
is further coupled with a timer device that is operable to
manage a duration period for monitoring, analyzing, and
controlling of sauna feature settings with the control panel.
14. The sauna of claim 9, wherein the control panel device
further comprises a connection port for interfacing with
peripheral devices.
15. The sauna of claim 9, wherein the control panel is
further configured for storing at least one profile, the at least
one profile comprising at least one sauna feature setting.
16. The sauna of claim 15, wherein the at least one profile
is associated with at least one treatment type, wherein the at
least one treatment type comprises at least one of detoxifica
tion, weight loss, and pain management.
17. The sauna of claim 15, wherein the at least one profile
generated by one of a sauna user, a health club operation or
a computer program.

18. A sauna comprising:
an enclosure assembly for accommodating a user, the
enclosure including at least one heat Source disposed
within;

at least one control panel device configured for:
identifying a plurality of progress levels associated with a
training program, wherein each of the plurality of
progress levels corresponds to at least one sauna feature
Setting:
receiving notification that a user has initiated a training
session associated with a first one of the plurality of
progress levels;
receiving biological data corresponding to the user,
storing the biological data, wherein the biological data is
stored as part of a session entry in a training log associ
ated with the user;

determining whether the user has successfully completed
the first one of the plurality of progress levels, wherein
said determination is based on an analysis of the biologi
cal data;

when the user has successfully completed the first one of
the plurality of progress levels, generating at least one
updated sauna feature setting that corresponds to a sec
ond one of the plurality of progress levels; and
communicating the at least one updated sauna feature set
ting to the client.
19. The sauna of claim 18, wherein analysis of the biologi
cal data comprises generating information on wellness and
physiological responses of the user to the training session.
20. The sauna of claim 19, wherein the training program
comprises programmed settings associated with at least one
treatment type, wherein the at least one treatment type com
prises at least one of detoxification, weight loss, and pain
management.

