5 10 Device for using Saved Frequency Information The invention relates to a
devi ce for applying saved frequency information in the form of nodul ated
magnetic fields and/or nodulated |light to the body. 15 It is known that the
application of nodul ated nagnetic fields and/or nodulated |ight to the body
can have different effects on its function. For exanple, bio-information can
be recorded in the formof electromagnetiyc spectra and transmtted to the
body with a respective device. Depending on the spectrum of the substance,
the influence on the body can be different. There are, for exanple, spectra
of substances which cause a 20 strained body to cal mdown, or others, which
are activating in the case of tiredness, Applicating the frequency
information to the-body can take place either without prior analysis of the
current state of the user, or there can be nade a state anal ysis by neans
of a heartrate-variability-heart-coherence-(HRV)-screening for the nore 25
preci se selection of a suitable frequency. The HRV-screening is a
non-invasi ve, by finger sensors recorded screening of the autononous
nervous heart regulation in the sense of a
heartrate-variability-heart-coherence-analysis. This allows for hints on the
overall state of the functioning of the autononpbus nervous system It
enabl es statenents about the strength of the synpathetic activity, the

aut ononmous bal ance, 2 and its shift in direction of a synpathetic or

par asynpat heti ¢ dom nance, respectively, wherein these statenents correlate
with the net bol i ul atiop_of the organi smand point to a
catabol i € or ﬁﬁ%ﬁv %H%sﬁﬁ%ff§ﬁweP8%Bﬁ8?Pﬁ% and further enable to

conduct a stress test which allows statenments regardi ng the physical and

The invention relates to a device for applying saved frequency information in the form

of modulated magnetic fields and/or modulated light to the body.

15 It is known that the application of modulated magnetic fields and/or modulated light to
the body can have different effects on its function. For example, bio-information can
be recorded in the form of electromagnetic spectra and transmitted to the body with a
respective device, Depending on the spectrum of the substance, the influence on the
body can be different. There are, for example, spectra of substances which cause a

20  strained body to calm down, or others, which are activating in the case of tiredness.

Applicating the frequency information to the body can take place either without prior
analysis of the current state .of the user, or there can be made a state analysis by
means of a heartrate-variability-heart—coherence—(HRV)-screening for the more
25  precise selection of a éuitable frequency. The HRV-screening is a non-invasive, by
finger sensors recorded screening of the autonomous nervous heart regulation in the
sense of a heartrate-variability-heart-coherence-analysis. This allows for hints on the
overall state of the functioning of the autonomous nervous system. It enables

statements about the strength of the sympathetic activity, the autonomous balance,



5 mental stress. It is known to save frequency information of organic

subst ances on a conputer and to transmt themon the body by neans of a
connected magnetic coil or nodulatable |[|ight sources, respectively. A
drawback of this is that the devices are |arge and 10 therefore allow only a
stationary use. The nunmber of supported frequency information depends on
the size of the menory of the device andit is not possible for the user to
apply a respective frequency information or conduct a state anal ysis any

time and aayyviesiEf ifFgirddien 6Pa eympattetd Gtprirasyaipatistic iymiremios, reépectively,
HRV- Screening for the selection of the proper frequency information and for

its applicawherein essser S@tehhdriter@nblald wathdtheoRRtdbdRS rbgilikord @Y itk huai
substanti al know how, so that the usability is strongly reduced. It is

t heref ore aocgRAlsmPhnd RBint Ry BNdat4bdlié Or Gh&RIIE nAetBBdIdYh, dBsheRt@Y Vel farthsrabl e
device which allows to apply an indefinite nunber of different frequency

i nf or mat i onghgblé B cordlichadired tsthinidh ol shitb@eRtst Rgaifg/Ee phisicalngent
state of the user by neans of HRV-Screening. This task is solved by the

devi ce wWhi cheppiBirésies at | east one transceiver, a display, a nenory,

control electronics, a digital-analog converter and a coil for applying the
25 nmodul ated nmagnetic fields and/or a |laser for applying nodulated light. It
is a characteristic of the invention, that the device is a cell phone which

i's equi ppedg‘i‘é}rﬁb\nﬁﬂ to&3ld Lrggﬁiér% irfolnish of B aRic'sEBR8RLdVSh Qkﬂgﬁﬁtﬁm&g

converter. urther ¢ acteristic of the invention iIs t e coil

creates a Mpgpghi ﬁ}]écnin %hdrhg"ibtogy%g bt 534 cBfhd & HBRR¥tEdiNoPmBEARaYR! Ue of
9 Hz, wherein furthernore the ghetic
light sources, respectively. A drawback of this is that the devices are large and
10  therefore allow only a stationary use. The number of supported frequency information
depends on the size of the memory of the device and it is not possible for the user to
apply a respective frequency information or conduct a state analysis any time and
anywhere. Furthermore, the state analysis by means of HRV-Screening for the
selection of the proper frequency information and for its application requires different

15 and sometimes bulky devices and substantial know-how, so that the usability is

strongly reduced.

It is therefore a goal of the invention to create a handy and everywhere usable device
which allows to apply an indefinite number of different frequency information to the
20 body and which also allows to analyze the current state of the user by means of

HRV-Screening.

This task is solved by the device which comprises at least one transceiver, a display,
a memory, control electronics, a digital-analog converter and a coil for applying the
25 modulated magnetic fields and/or a laser for applying modulated light. It is a
characteristic of the invention, that the device is a cell phone which is equipped with a

coil and/or a laser and a respective digital-analog converter.
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field can be oriented symretrically transverse to the |ongitudinal axis of
the device. 5 The strength of the magnetic field which is created by the

coil can range fromO0.1 up to 70p Tesla at a neasuring distance of Om The

| aser can be a sem conductor-|aser- diode which creates |ight of a
fluctuating red wave length with a nean value of 650 nm The power of the

| aser is smaller than 1 nW preferably abound 0.5 nWat around 15 mWNcne.

10 A further characteristic of the invention is that the frequency

i nformation which shall be used can be downl oaded with the transceiver from
a server, stored in the nenory of the device, and transnitted to the coi
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10
A further characteristic of the invention is that the frequency information which shall
be used can be downloaded with the transceiver from a server, stored in the memory
of the device, and transmitted to the coil and/or the laser via the digital-analog
converter. For this, the frequency information to be used is represented by a digital
15 file format, for example a digital audio file. Therefore, a substantial advantage of the
invented device is, that an indefinite number of different frequency information can be
stored on the server and can be downloaded by means of the transceiver everytime
and everywhere and can be applied to the body by means of the coil or the laser,
respectively.
20
It is further a characteristic of the invention that the device comprises at least two,
preferably three sensors for measuring the electric potential of the heart and at least
one sensor, preferably in form of a phototransistor, for measuring the pulse. In one
embodiment, three metal sensors in form of electrodes, for example made of plastic
25  bodies that are coated with Ag/AgCl and a photo sensor can be provided, each

located around the edge points of a cell phone, wherein each sensor is touched by

one finger of the user.



one finger of the user. 4 The control electronic of the device processes the
signals received fromthe sensors and conputes a
heartrate-variability-heart-coherence-analysis and finally shows the result
on the display of the device. 5 As a further characteristic of the
invention, the control electronic can conpare the conputed result with a
dat abase in the nenory of the device, an#i can show on the display of the
device a respective selection of applicable frequency information, as well
as further information, wherein the shown applicable frequency information
is 10 downl oadable froma server by nmeans of the transceiver. In a further

possi bl e entipgdidgsatibl, elédi@nReFTINE Sevitd Brotesadsithe sigRalk0Btdivdd oradhe Serisers t he
di gi tal -anal og converter, as well as the coil and/or the |aser of the device

are provi deéndidoniputNiBBaffIlAiabifiL dbriCeohehtce AnBRSkfhdt fhdlfi@hews khephone
or can be built into it. 15 The nodule can further conprise its own current

supply, for rexmg the ARpRGOIME @vRle. For the communi cation between the
nodul e and the cell phoné it can be equipped wth an interface, for exanple

a Bluetogth and/or USB-interface. The invention also relates to a nmethod for
tapping signals of the electric potential of 20 the heart and the pul se

val ue and usishg flﬂ’h‘ferfcrhs%f'é?@b(c R b fﬁ%ﬁt@ﬂ, e EdHrol @ledtrBhic JERUHNHRE tHERgNet i C
nodul at ed | he body

fields and/or I ght on the by neans of a device ‘according to
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display of the device a respective selection of applicable frequency information, as
well as further information, wherein the shown applicable frequency information is

10 downloadable from a server by means of the transceiver.

In a further possible embodiment, the sensors, the memory, the control electronic, the
digital-analog converter, as well as the coil and/or the laser of the device are provided
in a common module, which can be connected to the cell phone or can be built into it.
15 The module can further comprise its own current supply, for example an accumulator.
For the communication between the module and the cell phone it can be equipped

with an interface, for example a Bluetooth and/or USB-interface.

The invention also relates to a method for tapping signals of the electric potential of
20 the heart and the pulse value and using the frequency information in the form of
modulated magnetic fields and/or modulated light on the body by means of a device
according to the described invention wherein the method comprises the following

steps:

25



5 Recording the signals via three or four sensors at the device, wherein
preferably one sensor is a photo transistor and the other sensors are
suited for the tapping of electric signals. Creation of a
heartrate-variability-heart-coherence-anal ysis by nmeans of the device,
Conmparing the conputed result with a database in the device, where the 5
dat abase has stored respective informati dn for different results, like, for
exanple, nutrition suggestions or suggestions of possible applicable

frequency i THLQbMR] PR signatoVih Hteé BEfduP TBMEORS atl BE WeliRe, WBerdRl dreRPatihéne
respective database entries, on a display of the device. The optional,

user - cont r oldegehrGOWBheRAIMEisRSr ahBehd SRBESNSYR arélsaiRl ABEthel AN Blectric -
information by the user froma server, and the transm ssion onto 10 the
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i nformation by means of the digital-analog converter into an anal og
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coil and/or the vice, and an optiona recordi ng and

creation .of g haar iyt sefc'n)éarHe@;?é%ib%ﬁr?fgwnﬁﬁ{oh'fﬁpIaﬁire?é}ﬁ Ge8d! Yif?t%),sfof %&?@P@Fki ng

the state change of the user. 1 e Invention wll De exp ned in

mor e detail sl SEHEL R dOUIESSAUN b Eosl RS BEGIEKR AERREP hBMatthe” €l 1

Fig. 1is a sc ront Vi 0 Vice ac I'ng. e Invention in
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schemati cal ldYsp?a@%MrehUer%y%fo%m%c}nkbyathg iuggrl f%/m% s%rr]\ger,a ankde %g(%r%rncsim‘?ssion onto
10 the device by means of the transceiver. Conversion of the transmitted frequency
information by means of the digital-analog converter into an analog frequency.
Application of the analog frequency to the body by means of a coil and/or the laser of
the device, and an optional further recording and creation of a heartrate-variability-
heart-coherence-analysis for checking the state change of the user.
15
Below, the invention will be explained in more detail using several figures and the
respective description, wherein Fig. 1 is a schematic front view of a device according
to the invention in form of a cell phone. Fig. 2 is a back view of the device according
to the invention shown in Fig. 1. Fig. 3 shows a block diagram of a possible
20 embodiment of the device according to the invention. Fig. 4 shows a block diagram of

a possible circuit for controlling the actors.

The cell phone 1 schematically shown in Fig. 1 with a display 2 and a keyboard 3
comprises at each of its edges a sensor to receive a finger of the user. For this, three
25  metal sensors 4 for recording an EKG, as well as a photo sensor 5 to recognize the
pulse wave are provided. The user can hold the cell phone with both hands and one

finger at each edge point during the recording of the signals.



conprises at each of its edges a sensor to receive a finger of the user.
this, three 25 nmetal sensors 4 for recording an EKG as well as a photo
sensor 5 to recogni ze the pul se wave are provided. The user can hold the
cell phone with both hands and one finger at each edge point during the
recording of the signals. 6 Fig. 2 shows the back view of the cell phone
Fig. 1. The dashed lines show the coil & serving for the application of
nodul at ed magnetic fields, which is located in the case and not visible

For

of
t he

fromthe outside. In this enbodinent, there is further at the back 5 side of
the cell phone a |l aser 7, which serves for the application of the nodul ated
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subsequent computation of the heartrate-variability, and after a respective frequency
information has been suggested and downloaded from the server, the cell phone 1
10 can be laid on the skin with its back side, and the frequency information can be

applied as a modulated magnetic field or modulated light, respectively.

The functioning of the‘ device is now explained in more detail using the block diagram
shown in Fig. 3.

15
The basic functions of the shown embodiment, as well as the application sequence,

are:

* The analysis of the state of the user, based on a HRV-Analysis and a pulse
20 wave correlation
» Suggestions for frequency information as well as further suggestions for the
change of the state of the user, queried from the database of the device
* Downloading of an adequate frequency information via the transceiver
» Application of the frequency information to the user via a magnetic field and a

25 modulated laser light
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change of the state of the user, queried fromthe database of the device
Downl oadi ng of an adequate frequency information via the transceiver
Application of the frequency information to the user via a nagnetic field
and a 25 nodul ated | aser light 7 Checking the state change by repeating

t he HRV- Anal ysis and pul se wave correlation. Analysis of the state of the
user: 5 A 1-channel -EKG, which is tapped via three finger-electrodes 10, is
recorded. A differenti al arrpl ifier 22 with high inpedance and sati sfactory

common mode T ej,ecihKking Rl dibibechahbie £ FbEANE EEHRWREY S8 b e "

around 1-2 nV to aroun cuts of f "DC-parts, which m ght

eventual |y energe. & f]elct rochem cal creation of to eI enents between the
skin and the el ec%rode surface. A subsequent filter 11 cuts off the 50 Hz
| i ne noi se. The so-conditioned signal passes a nmultiplexer 16 and a

sanpl e&hol d 17 and goes to an ADC 18. This sanples the EKG signal wth a

sanple rat eﬂe control of the AD-conversion is done by a
central RI SC rst%ccgggeosrtg%gf% al so transfers the data fromthe ADC 18 to

the buffer-RAM 14. 15 Its stored data is transmtted on request of the cell
phone 1 via the Bluetooth- interface 20. In parallel to this EKG recording,

?rfgééia" PR N e A ﬁhf%%%eeré’e?%c?%@a £"Pa, oo 8 e
processor gf erfor d,,,an direct RR-v uted and. s;ored in
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amplifies the source-signal with an amplitude of around 1-2 mV to around 500 mV
and cuts off DC-parts, which might eventually emerge by electrochemical creation of
10 elements between the skin and the electrode surface. A subsequent filter 11 cuts off
the 50 Hz line noise. The so-conditioned signal passes a multiplexer 16 and a
sample&hold 17 and goes to an ADC 18. This samples the EKG-signal with a sample
rate of 2 ms = 500 Hz. The control of the AD-conversion is done by a central RISC-
processor 15, which also transfers the data from the ADC 18 to the buffer-RAM 14.
15 Its stored data is transmitted on request of the cell phone 1 via the Bluetooth-
interface 20. In parallel to this EKG-recording, a special, on analogue technology
based R-ware-detection 12 with subsequent trigger 13 and subsequent computation
of the reciprocal value in the processor 15 is performed, and a direct RR-value is
computed and stored in the RAM 14 as well. These values are also transmitted per

20  request of the cell phone 1. The measuring accuracy of the sensors is +/-6%.

Since a processor 15 is required for the application anyway, signal-preprocessing
and filtering is implemented in software. Next to the saving of comparibly expensive
external analog hardware, this has the advantage of adaptability, for example for
25 50Hz/ 60 Hz line noise-filtering as well as easier maintenance. With this, later
improvements can be installed via firmware-update by the user. Since the measured

data cannot be transmitted fast enough to the cell phone over the interface



20 request of the cell phone 1. The neasuring accuracy of the sensors is
+/-6% Since a processor 15 is required for the application anyway,

signal -preprocessing and filtering is inplenmented in software. Next to the
saving of conparibly expensive external analog hardware, this has the
advant age of adaptability, for exanple for 25 50Hz/ 60 Hz |ine

noi se-filtering as well as easier nmintehance. Wth this, later

i nprovenents can be installed via firmvare-update by the user. Since the

measured  daBRefRM)Of istfecbEstny 9 bR tHedstteaSHBEadPed BitaGEbh cRiRATERANET  he
interface 8 (Bluetooth), it 1s necessary to buffer the stream of neasured

data in an ept ghighlis BAYEhekt toMHeC BrdcBssdrt BGEHGaIN O at i6wWEr ReSETRMonEMAIéHal |y,
a slower flash-nmenory, which typically uses |ess energy, can be used as a

RAM 5 Duri Q%)igsmpIugggreisggner;gg,,e&hedy:lyseidrg‘scgpmMi_ on shall be delivered to the
user by the device via different, optical and/or magnetical, actors. For

this, the RAM which has been wused for the buffering of the neasured data,
is used again, because the signal data nust be transmtted fromthe

interf t g buff . f i .
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10 is also possible to implement a closed-loop control for the user, in which a “realtime-

bio-feedback-control-loop” for the instantaneous measurement of EKG- and pulse

data and the application of frequency information can be built up.

As electrode material, a plastic body coated with Ag/AgCl! is suggested. This material
15 features an optimum value of the electrochemical voltage, so that a quick discharging
of emerging DC-voltages is possible. An alternative would be electrodes which are

coated with noble metals such as AU-coated electrodes.

Via an IR-light barrier, consisting of an IR-LED 9 and a photo transistor 8, the pulse
20 wave is detected on a fingertip. The recorded signal is filtered and goes via the
second channel of the multiplexer 16 and the S&H 17 also to the ADC 18. By
alternating AD-conversion between EKG and PW, a temporal correlation of values

(within the frame of the sampling rate) is given.

5 To minimize the. current consumption, the IR-LED 9 can be turned on when a R-wave

is detected, and turned off again, when a pulse wave is detected.




Via an IR light barrier, consisting of an IR-LED 9 and a photo transistor 8,
the pulse 20 wave is detected on a fingertip. The recorded signal is
filtered and goes via the second channel of the multiplexer 16 and the S&H
17 also to the ADC 18. By alternating AD conversion between EKG and PW a
tenmporal correlation of values (within the frame of the sanpling rate) is
given. 25 To minimze the current consunption, the IR-LED 9 can be turned on
when a R-wave is detected, and turned off again, when a pul se wave is

detect ed. 9 Fro@rthé BeairvRl frédledc) cofpemtys, Gathmbeantedgthtsitthe sh@pathewngtd of
the synpathetic and parasynpathetic activity, and the

hear t - r hyt hrpatggyaipathetic hatitg, ArNthb diedeirieythieteleyice-fatansndie detgimimarby acy
i ntegration of special frequency domains. 5 Both branches of the autononobus

nervous systreganstdiBighydteaidapirtégrafish éfRpecipidfeasgnipddmding nervous system
wor k i ndependent of each other and, usually, antagonistic. The synpathetic

nervous systeminduces wllingness to performand causes stress when
over-activated. The parasynpathetic nervous system on the other hand, has

a danpenisng gyl BrehehedsNef @hé eslitofdimde ner@adi S/dtens UBRO Iy npatHeh€ arido the
regeneration and preventing fromover-activation by stress. The relative

strength of @%@p&%ﬁ@q{ér@o@ngyg@@ﬁ,awwaﬁdéséh@erm%vw stnet &My, astayat i on
can be different for each human. Both subsystens should norrmally be in a

state of balapeRnisti® fhd eymséthé@&ﬁéwo&@\éﬁéf@minaﬁh%_rsewm?aeééom Pafsi/ &fd one or
the other is system A statenent about the condition of the autononous
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par asynpat hetic activation possi ance shift 1n direction to a

synpat heti ¢ ol DARCRAL S §ahALRY GndPElakAY EFEct on the organism, supporting the

10 regeneration and preventing from over-activation by stress.

The relative strength of the sympathetic and parasympathetic nervous system
activation can be different for each human. Both subsystems should normally be in a
state of balance. In a lot of cases, however, there is a dominance of one or the other
15 system. A statement about the condition of the autonomous balance is possible, in

particular, by the ratio of sympathetic to parasympathetic activation possible.

A balance shift in direction to a sympathetic dominance is catabolic and causes
supply of energy to increase the performance by different metabolic measures like
20  blocking the energy storage and dissolving existing energy storage, like for example
protein breakdown, raise of the blood sugar level, or an increase in free fatty acids.
Furthermore it forces the energy transport by hematological (reduction of the plasma
volume, increase of the haemo concentration and cardiovascular (increase of the
blood pressure, increase of the heart contractility, reduction of the nervous
25 conduction time in the heart) measures, and blocks irrelevant or not helpful body
processes, like for example digestive processes, reproductive processes, growth

processes and anabolism, inflammatory reactions, pain sensitivity and



supply of energy to increase the performance by different netabolic neasures
i ke 20 blocking the energy storage and di ssol vi ng exi sting energy storage,
| i ke for exanple protein breakdown, raise of the blood sugar |evel, or an
increase in free fatty acids. Furthernore it forces the energy transport by
hemat ol ogi cal (reduction of the plasma volune, increase of the haeno
concentration and cardi ovascul ar (increa@e of the blood pressure, increase
of the heart contractility, reduction of the nervous 25 conduction tine in
the heart) nmasuoesctivitndA bhoks shiftietiesaioh oba pactsyimphibietit dbthanceacsésses,

| i ke for exanple digestive processes, reproductive processes, growh
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i mmunoreactivity. A balance shift in direction of a parasynpathetic

domi nance acgégeriefatiohh@edueis siressdarid @iatédting| frora Cdteesaiaduebd dlirssded 08 tigy S
anabolism relaxation, regeneration, reducing stress and protecting from

st ress-i ndugrdrtiantRess ®sdpbrdaRe. heart and ot her body organs. 5 The result
whi ch has been conputed fromthe recorded signals is conpared with a

dat abase swhich is stored in the nenory of the device, and the foll ow ng
information for the user, depending on the neasurenent result, can be

di spl ayed: Hhe rEB@t WhicHaHdsBeef comitdtPlrei Qhé $eBoFRAVSIGHAIO NS cOBHABO With LI
anabolic, as well as respective nutrition suggestions The autononous

bal ance of tdagatadé WHIFOYStAIEH PR MYRbEMBIANS HERSS dHaeBk fdidwhdgintniatiard
suggestion for a proper applicable frequency information

for the user, depending on the measurement result, can be displayed:

10 e The situation of the metabolism regulation, catabolic or anabolic, as well as
respective nutrition suggestions
e The autonomous balance of the autonomous nervous system
e A stress check with a download suggestion for a proper applicable frequency
information
15 e The result of the feedback coaching after application of a frequency
information
e Further download suggestions for standard application

e Application of the frequency information

20  The applicable frequency information has been loaded into the RAM of the cell phone
via download from a server such as from a link of the cell phone provider. From there
it is read from the processor 15 and over the 1-Bit-DAC 10 applied onto a magnetic
coil 6 in combination with a strong static magnetic field. The core of this coil 6 will be
structurally modified by the AMS-process. This coil creates field strengths of ca.

25 70 pT and influences the user. With the same frequency information signal, the

brightness of a small power semiconductor laser-diode 7 with a power of less than 1



15 The result of the feedback coaching after application of a frequency

i nformati on Further downl oad suggestions for standard application
Application of the frequency information 20 The applicabl e frequency

i nformati on has been | oaded into the RAM of the cell phone via downl oad
froma server such as froma link of the cell phone provider. Fromthere it
is read fromthe processor 15 and over t'he 1-Bit-DAC 10 applied onto a
magnetic coil 6 in conbination with a strong static nagnetic field. The

core of thigwoklmbduatel. FRis BEEURGHT RS WireRF Infigshda¥ thBeuRVETRE @fpaf This
coil creates field strengths of ca. 25 70 pT and influences the user. Wth

the same frggwRRAYNE HrédasBor M) the G0l 14t e ADU B81ttRES®-Bit DAG 1B Andoheer
sem conductor |aser-diode 7 with a power of less than I 11 mWis nodul at ed.

This |aser ighlotirntédber RLakMrdnBiitéansRs aldm-Bisert. ThESreqUERS! iffork&tioneen the
processor 15, the RAM 14, the ADC 18, the 16-Bit DAC 19, and'the

Bl uet oot h-i Qgﬁfjr@,%ﬁ?(tgﬁp@(eg \Mégﬁﬁéy%r&vﬁ a SPI-Bus 21. The frequency

information can er be ap via a infrared source 23. 5 Fig. 4 shows
a circuig variant for maxinmumflexibility in controlling the actors which
apply the frequency information to the user. Each actor 6, 7, 23 has its own

or oceasor N Lo R 1 Ty b PR [ B InEIGRN L ade LRy Mich oy

processor ul frl 'ow ng tasks, 1h extrene cases a

"simult aneogﬁbly"the fr%'@é'rjcﬁnfgﬁﬁéﬂokqg th' LS BGEh b&of 8?79% ha®R9%in digital-

analog converter 19 and its own preamplifier stage.

10  The processor has to fulfill the following tasks, in extreme cases all of them

“simultaneously”

e Queries from the interface to the cell phone
o Control of the EKG-signal-windowing
15 e Sampling the EKG- and pulse-signals
e Preprocessing and filtering of the EKG- and pulse-signals
o Buffering the EKG- und pulse-data in the RAM
e Providing the EKG-/pulse-data stream for the transmission over the interface
(Bluetooth/USB)

20 e Restoring the frequency information buffered by the RAM over the channels

to the actors

For this the realization of a complex interrupt-handling mechanism is required. The
simultaneous running of so many sub processes poses a particularly high

25  development effort to achieve an optimum timing.




Control of the EKG signal -wi ndow ng 15 Sanpling the EKG and pul se-signals
Preprocessing and filtering of the EKG and pul se-signals Buffering the
EKG and pul se-data in the RAM Provi ding the EKG/pul se-data stream for the
transm ssion over the interface (Bluetooth/USB) 20 Restoring the frequency
i nformati on buffered by the RAM over the channels to the actors For this
the realization of a conplex interrupt-HéndIing mechani smis required. The
si mul t aneous running of so nmany sub processes poses a particularly high 25
devel opnment Taé fchoice tod Bhada @asancaninunivatidn iniefgce batwEea thé onazileoiindtheet oot h
as a communication interface between the nodule and the cell phone is

surely advaptlinghons is Surehe dayaithgsoushairedalpt itiis thé atiabtien exfitdifisrent Byst ens to
varying "carrier-hardware"” can be evaded in a clever way. Hence, the wring

bet ween t he sggtéhs phaaBing 'darterchatdveargDean @ecaadbe in adtiedst way. tHehcenthegy 5
supply. This is for exanple possible with just two contacts protected from

corrosion. whlrgesétatery ehe/ celt Eﬁorﬁ‘émhieahd Sk daduRf cdrBe Mediuded t@atneadn@(t};ybe done
separately, for exanple with a separate battery. By this, a 1-board-design

is strived &@pply. tThikREBr EXnple Pdbsiblerwithubtewoliontiets profecsd fréW cafrogiessi bl e.
On this circuit board all conponents of the nodul e are di sposed, including

the sensor SAﬁQﬂaﬁMﬂtﬁé%@reni"@Dﬁﬁy df e RS chR £g0) veeddrl depiiratelyr eyyed or
clipped very cost effectively into a nodified back cover of ‘the cell phone.
Hence, no WekiMgleiwithes8sRaebiry. By3hia! 4 alddaR-design is strived for, to keep the

cost for series production as low as possible. On this circuit board all components of

the module are disposed, including the sensors and the actors. Hence, the module

10 can be laid or screwed or clipped very cost effectively into a modified back cover of

the cell phone. Hence, no wiring is necessary for installation.

At the server there are for example 3000 different spectra digitally stored. Preferably,
these frequency information spectra are available as digital audio files, for example

15  as wavesound-files.

Substance spectra are recorded for around 4 min by placing them into an input coil to
which a filter and an amplifier with an amplification of 10° are connected. The electro-
magnetic waves which are emitted by the substances with frequencies in the range of
20 20 Hz up to 100kHz are digitized via the Nyguist-frequency, buffered into a RAM and
transmitted to CD in a multiplex process. The noise-supressed filtered signal is
attenuated by 10° to the original analog level. This signal is loaded onto a server and

can be downloaded onto a device according to the invention.

25  During playback of the wavesound-file preferably the range of 20 Hz up to 18kHz is
considered and is applied via a coil (magnetic field) with a fluctuating frequency with

a mean value of around 9 Hz by means of coherent light (laser). The harmonics



At the server there are for exanple 3000 different spectra digitally stored.
Preferably, these frequency information spectra are avail able as digital
audio files, for exanple 15 as wavesound-files. Substance spectra are
recorded for around 4 mn by placing theminto an input coil to which a
filter and an anplifier with an anplification of 106 are connected. The

el ectro- magnetic waves which are enmittéd by the substances with frequencies
in the range of 20 20 Hz up to 100kHz are digitized via the

Nygui st - f r egeecyp iMofthemeshaheitd randdAMnanid additnsd thiedll tfeqGBhdies af md ti pl ex
process. The noi se-supressed filtered signal is attenuated by 106 to the

ori gi nal angkemagmate! fieldl BleScreatgdanditanbPRGEdTRO HPe@ioR&If IR nigHeticCii e
downl oaded onto a device according to the invention. 25 During playback of

t he wavesourgmfich® tRarlemsalid ihel 1BRy hitdtlie aRs oPfheldevidR. TRe 48klrEcy &F the sl der ed
and is applied via a coil (magnetic field) with a fluctuating frequency with

a mean val UgegfiericdURd Sotidd BY OTBRNThOIMmagPREE BB dtiedbih is! 88SENdingTéE the
har moni cs 13 reach up into the negahertz range, and In addition to this all

frequencies (QfuidtdR, pREIERYIRIM 0.17LE8 ¢ Pésta af 8FhEHAUARG distarendftd d-Théfke
direction of the magnetic field is symetric transverse to the Iong mddle

axi s of the ge¥k &R -auldifatREHUT 8% %it& 30 &2 1 8 Xfid forlal $RYBBiESWN 89 aBERERd +/ -
0,2% The magnetic field strength is, depending on the 5 regulation,
preferably ff o Aq3/14.8 p Tesla at a neasuring distance of 0 m There can
be an automatic shut off after 30 sec - 3 min for all frequencies with an
accuracy of around +/-1% The |aser works with a fluctuating red wave

| ength (mean val ue 650 nn). The power 10 is ca. 0.5 nW at ca. 15 mWcnR in

continuous 4Hg | Ndeh ohkienBRrIRUAE 21 iiieeddih (mean value 650 nm). The power

10 is ca. 0.5 mW, at ca. 15 mW/cm? in continuous use with the same duration as with

the magnetic field. There is no pulsing.



the magnetic field. There is no pulsing. 14 dains: 1. Device for applying
saved frequency information in the formof nodul ated nmagnetic fields and/or
nodul ated light to the body, characterized in that the 5 device conprises
at | east one transceiver, one display (2), one nenory, one control

el ectronic, one D/ A-converter and a coil (6) for applying the nodul ated
magnetic fields and/or a laser (7) for dfplying nodulated |ight. 2. Device
as described in claim1, characterized in that the device is a cell phone
10 O 1 equi gpsithspi th a coil O 6 and/or a laser O 7 and a correspondi ng D A-
converter. 3. Device as described in claiml or 2, characterized in that the
coil (6) creates a magnetic field with a fluctuating frequency with a nean
value of 9 Hz. 15 4. Device as described in one of the clains 1 to 3,

characterized {.nDebigk fohepplyingn&ives fldgakayi Midrmagoh el tise/ faret bf moduaRsver se
to the longitudinal axis of the device. 20 5. Device as described in one of

the claims 1 to faghbfid AGILEAhdRE Mddulatef light€o tHERBOSL icharacRiridled irefaetheby the
coil (6) has a magnetic field strength of 0.1 to 70 p T at a measuring

di stancesof 0 m dByicdXRYipRsetSatdesst ohbeinkdbinord disPiBy ¢2)20R8 nienid@y one
characterized in that the laser 25 (7) is a semi conductor [aser-diode which

creates |ight W tbhnteolfeldérbhiat britODAEEbNVERAMCadeN &SN 6y dr pBlyHBaRe WRddURtRl 650
nm

magnetic fields and/or a laser (7) for applying modulated light.

2. Device as described in claim 1, characterized in that the device is a cell phone
10 (1) equipped with a coil (6) and/or a laser (7) and a corresponding D/A-

converter.

3. Device as described in claim 1 or 2, characterized in that the coil (6) creates a
magnetic field with a fluctuating frequency with a mean value of 9 Hz.
15
4. Device as described in one of the claims 1 to 3, characterized in that the
magnetic field is oriented symmetric transverse to the longitudinal axis of the

device.

20 5. Device as described in one of the claims 1 to 4, characterized in that the
magnetic field created by the coil (6) has a magnetic field strength of 0.1 to 70

M T at a measuring distance of O m.

6. Device as described in one of the claims 1 to 5, characterized in that the laser
25 (7) is a semiconductor laser-diode which creates light with a fluctuating red

wave length with a mean value of 650 nm.



i R

15 7. Device as described in one of the clains 1 to 6, characterized in that
the laser (7) has a power of less than 1nW preferably around 0.5 nmWV at
around 15mWcne. 5 8. Device as described in one of the clainms 1 to 7,
characterized in that the frequency information to be applied is

downl oadabl e via the transceiver froma _server, storable in the menory of
the device, and transmttable via the D'A- converter onto the coil (6)
and/or the laser (6). 10 9. Device as described in one of the clains 1 to 8,
char act eri zed 7. nDeVieé a$ bescribee juemcyf thatlaimat itw6, ¢chardeterdgedlin ddt thre laseri | abl e
in formof a digital file format. 10. Device as described in one of the
clains 1 to 9, clrrrasterdoned df Nedshtfant raWjgyrefeeabtyo apunge®. 5i madtiatound at

| east two, preferably three sensors (4) for 1s neasuring the electric
potential of thethaw/é¢gmand at | east one sensor (5), preferably in formof a
photo transistor, for measuring the pul se value. 11. Device as described in
claim 10, characterized in that three netal sensors (4) in form of

el ectrodes, for exanple made of plastic bodies which are coated 20 with

Agl AgCl , s and @, phetlie senERtriidd) irbee oREHE alainged TeeHarddierizedge that thes of a
cell phone (1) for the application of one finger at each sensor. 12. Device

as described in géqidicy thftalidn tEbaagsliedlid d@shlodtdbRatia tHeetr&RBEIVES] from a
el ectronic of the device processes the signals received fromthe sensors for

25 the conput ati gshvé sidrgbl@aRkHe MeRovAbf BB ddvick; BedkransaiabrRNG& tRNplAsi s and
shows the result on the display (2). 16

converter onto the coil (6) and/or the laser (6).

10 9. Device as described in one of the claims 1 to 8, characterized in that the

frequency information to be applied is available in form of a digital file format.

10. Device as described in one of the claims 1 to 9, characterized in that the
device comprises in addition at least two, preferably three sensors (4) for
15 measuring the electric potential of the heart and at least one sensor (5),

preferably in form of a photo transistor, for measuring the pulse value.

11. Device as described in claim 10, characterized in that three metal sensors (4)
in form of electrodes, for example made of plastic bodies which are coated
20 with Ag/AgCl, and a photo sensor (5) are each arranged near the edge points

of a cell phone (1) for the application of one finger at each sensor.

12. Device as described in claim 10 or 11, characterized in that the control
electronic of the device processes the signals received from the sensors for
25 the computation of the heartrate-variability-heart-coherence-analysis and -

shows the result on the display (2).



13. Device as described in claim12, characterized in that the result
conputed by the control electronic is conpared with a database, which is

|l ocated in the nenory of the device, and that on the display (2) of the
device a corresponding selection of applicable frequency information and
additional 5 further information can be shown, where the shown sel ection of
applicable frequency information is dolfnl oadable fromthe server by neans
of a transceiver. 14. Device as described in one of the clainms 10 to 13,

charact eri zed18Ddviet ad déscriBét medsar 82, (CAaralerizéd @ tRENDEYesh e niUdd B
el ectronic, the D/ A-converter, the coil (6), and/or the laser (7) are

arranged in a CQRERBnHEIkIEAroMY Bheoh@are with AN Bg@bask, twhiéh kelotateanenhdr can
be built into it. 15. Device as described in claim 14, characterized in that

the nmodul e furthgEmodS of ORBN i&REe, | hifd AWt @HI KRN 7y dfothee Ve & a
battery. 16. Device as described in claim14 or 15, characterized in that

the nodule is QARSI séiBctidiColC 8bplicBHIE FedtiéndE lSmatioANard h&dificHae. T or
exanple a Bluetooth and/or a USB i nterface. 20 17. Method for tapping

signal's ,of the §|gfdrihforMalidiNEabe BhoheWRERY theddHbuinSelBdtiontof Hplitdbiand
appl yi ng saved frequency information in formof nodul ated nmagnetic fields

f
and/ or modul at edrddghdy totRioRORY dBlini Gfond tHEVidiGer BFCRRSIYIGFtH One of
the clains 10 to 16, characterized In that it conprises the 25 follow ng

steps: 17 transceiver.

14. Device as described in one of the claims 10 to 13, characterized in that the
10 sensors (4, 5), the memory, the control electronic, the D/A-converter, the coil
(6), and/or the laser (7) are arranged in a common module which can be

connected to a cell phone or can be built into it.

15. Device as described in claim 14, characterized in that the module further

15 comprises its own current supply, for example a battery.

16. Device as described in claim 14 or 15, characterized in that the module is
connectable to the cell phone by means of an interface, for example a
Bluetooth and/or a USB interface.

20

17. Method for tapping signals of the electric potential of the heart and the pulse
value and applying saved frequency information in form of modulated
magnetic fields and/or modulated light to the body by means of a device
according to one of the claims 10 to 16, characterized in that it comprises the

25 following steps:



Recording the signals via three or four sensors (4, 5) on the device,
wherein preferably one sensor (5) is a photo transistor and the other
sensors (4) are designed for the tapping of electrical signals Creation of
a heartrate-variability-heart-coherence-analysis 5 Conparing the conputed
result with a database in the device where the database has stored
corresponding information for different ""results, such as nutrition
suggestions or suggestions for possible applicable frequency infornmation

Showi ng the conput ed R%gbe'rldfrg)lﬂe%g}r{é?s Garth28RANGLNGLABIADASE RthE (dBYice 10 ON 2

display (2) of the devi t1ona ng of the respectlve shown

frequency | nf or mat | onybieid BRYsG a‘n%og@neors@ Y5 GOk ARG SR MR AL the

devi ce by neans of the tra scel v Conver e transmtted frequency

i nf or mat! on by neans g% 42‘]3 5 %%rgeg?ééﬁb%?g%l @;& e?ébtr‘?dg%ﬁﬂ?lgr equency

Application of the an uenc by means the coil (6)

s or the 1 ser (1 B8 Yo ST AR s, o o o
change O]; the user. o Comparing the computed result with a database in the device where
the database has stored corresponding information for different
results, such as nutrition suggestions or suggestions for possible
applicable frequency information
e Showing the computed results and the corresponding database entries
10 on a display (2) of the device
e Optional downloading of the respective shown frequency information
by the user from a server and transmission onto the device by means
of the transceiver
e Conversion of the transmitted frequency information by means of the
15 D/A-converter into an analog frequency
e Application of the analog frequency onto the body by means of the coil
(6) and/or the laser (7) of the device

e Optional again recording and creation of a heartrate-variability-heart-

coherence-analysis for checking the state change of the user.





