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Appar at us For Nucl ear Magneti c Resonance Ther apy

Descri ption

Field of the invention

The invention relates to a device for nuclear nmagnetic
resonance therapy and a process for the control of the
device. The invention relates in particular to a device for
the treatnent of degenerative changes in the skeletal and
nmuscul oskel etal system damage to |iganents, nuscles,

si news and nerves, pathol ogical changes in spinal discs and
vertebrae, sports injuries and injuries caused by

acci dents, pathol ogical changes in the bony structures, and

for the treatnent of patients with arthrosis.

Background to the invention

Devi ces for nucl ear magnetic resonance therapy are known.
In particular, the docunent DE 10 2009 060 544 B4 shows a
device for the creation of nuclear magnetic resonance in

the tissue due for treatnent.

This is a device which creates a magnetic field with a
uniformfield strength in a treatnent area. This magnetic
field is overlaid by an alternating field irradi ated at
right angles to the nagnetic field. A “sweeping” of the
first field in the formof mnor changes in the field
strength, for exanple in the formof a saw tooth, produces
a resonance condition at every cycle. It has al so been

shown that this so-called sweep frequency, via which a
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rapi d adi abatic resonance is achieved, contributes to the
success of the treatnent.

Contrary to imagi ng magneti c resonance scanners, devices
whi ch create nucl ear nmagnetic resonances for therapeutic or
cosneti c purposes generally work with relatively low field
strengths, in particular with field strengths which lie in
the nT area.

In contrast to the processes for nuclear magnetic resonance
t herapy nentioned above, other processes are known in which
a part of the body to be treated is placed inside an air-
core coil whereby a pulsating direct current flows through
the air-core coil. The magnetic field is therefore uniform
inside the coil. In particular, alternating nagnetic field
is present. Thus in devices according to this principle,
which is al so known as the “PST process” (PST = pul sating
signal therapy), this is a different field of activity and
application in which nuclear nagnetic resonance therapy is

f undanent al .

bj ect of the invention

In contrast to the prior art described earlier, the
invention is based on a device for the further inprovenent

of nucl ear magnetic therapy.

One particular object of the invention is to enhance

t herapeutic outcones, particularly in the case of
degenerative changes in the skeletal and nuscul oskel et al
system danage to |iganments, nuscles, sinews and nerves,
pat hol ogi cal changes in the spinal discs and vertebrae,

sports injuries and injuries caused by accidents,
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pat hol ogi cal changes in the bony structures as well as for
the treatnent of patients with arthrosis.

Summary of the invention

The object is solved by a device for the purpose of nuclear
magneti c resonance therapy, by a nodule, particularly for
the creation of a cyclical or permanently netered
stretching of a user, as well as by a process for the
control of a device with the purpose of nuclear nmagnetic
resonance therapy according to one of the independent

cl ai ns.

The preferred enbodi ment and devel opnent of the invention
can be taken fromthe subject matter of the dependent

cl ai ns.

The invention relates to a device for nuclear magnetic
resonance therapy. This conprises an entity for the
creation of an alternating nagnetic field as well as an
entity for the creation of a field running transversely to
the alternating magnetic field, in particular a sweep
field.

The device for the creation of an alternating magnetic
field conprises in particular a coil. The coil can, for
i nstance, be arranged below a table on which the user lies

during the treatnent.

In order to create a sweep field the apparatus can conprise
in particular two coils arranged in a Hel mholtz
configuration. The spools are activated in such a manner

that the magnetic field created internally which is uniform
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has a basic value which is periodically raised and | ower ed.
It is obvious that in the case of this configuration it is

al so possible to create the basic value wholly or partially
by the incorporation of permanent magnets.

In particular the apparatus takes such a formthat the
sweep field is nodulated in the formof a saw tooth profile
in which the alternating field is swtched on during the
falling flanks of the sweep field.

The device according to the invention al so conprises an
appar atus which provides a static stretching or an inpul sed
stretching of a user which can preferably be set in a
netered or controlled nmanner. An apparatus for stretching a
user is understood to be an entity by neans of which a
tractive force, in particular a pulsed or permanently
constant force, is inposed in a |longitudinal direction on

parts of a patient’s body.

The apparatus to stretch the user particularly conprises
preferably differently shaped straps and fasteni ngs which
can be applied, as well as at |east one pulling device for

at | east one strap.

According to one enbodi nent of the invention at |east one
strap is equipped with an electrical or mechanical rel ease
systemor rapid rel ease system The rel ease procedure can
be signal ed by an acoustic signal or an optical nessage to

the technical staff or the doctor treating the patient.

The strap is rel eased when a nmaxi mum force determ ned by

t he design and/or an adjustable maxi mumforce is reached.
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In this way an unintentional over-stretching of the user
can be avoi ded.

A further safety rel ease can be achi eved by neans of
sensors applied to the skin of the back or via other
nmeasuri ng devices, for exanple by neasuring the nuscle

contracti on.

According to one enbodi nent of the invention, the pulling
device is electrically powered and is therefore able to
automatically apply, particularly, a pulsating and/or
control |l ed permanent tractive force to the user, preferably
at an inpul se frequency range of 0-1 kHz, in three
directions or on three planes. The degree of the

di spl acenent can be di spl ayed by nmeans of an acoustic or

opti cal feedback

As primarily the |unbar vertebrae and the cervica

vertebrae are reported to respond to treatnent in the event
of herniated discs, the individual reclining surfaces can
be adjusted to neet these requirenents. In an enbodi nent

whi ch can have up to five or nore than five individua
reclining surfaces, a transversely arranged bearing point
or bearing post is positioned in the mddle of each board
so that the individual boards of the reclining surface can
be noved nechanically or electrically. In this way a part
of the spinal colum, or particularly individually affected
vertebrae, can be specifically reached in the best possible
quality and intensity of the stretching for the affected

vertebra.

The apparatus for stretching is particularly designed such
that by neans of the apparatus according to one enbodi nent

the patient’s spinal colum can be noved and/or stretched
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in three planes In order to achieve this, the apparatus
conprises straps which can be fastened around the upper
body and hips as well as the feet and head area of the
user. Certain straps are equipped wth an electrical or
mechani cal rel ease or rapid rel ease system whereby an

uni ntenti onal over-stretching of the user can be avoi ded.

In a further enbodi nent of the invention the apparatus is
configured to stretch the user’s legs. To achieve this, the
apparatus includes a strap which is placed around the hips
as well as straps and | oops which can be placed around the

user’'s ankl es.

The tensioni ng novenent can al so be executed nechanically
or electrically in three planes or directions by neans of a

spi ndl e drive.

Thus vertebral displacenents or nuscul ar tension can be

i ncluded in the therapy program

Injuries to the vertebrae or nuscles that occur frequently
in sports injuries or accident injuries can also be treated

by this means.

Archi ved necessary therapeutic novenent sequences during
the treatnment by the novenment and supporting apparatus can
be i npl enmented safely, effectively and without problens in

this way.

It is also possible to stretch the patient’s entire body in
which a strap retaining systemis fastened in the area of
the head, forehead and chin or a strap is secured round the

upper body and two further straps round the ankles.
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It is evident that the straps can have any form and that,
in particular, solid conponents that can be placed around
the body can al so be used.

The know edge is fundanental to the invention that
particularly in the treatnent of degenerative changes of
the skeletal and | oconotor system damage to |iganents,
nmuscl es, sinews, tendons and nerves, pathol ogi cal changes
in the spinal discs and vertebrae, sports injuries and

i njuries caused by accidents, pathol ogical changes in the
bony structures as well as for the treatnent of patients
with arthrosis, there is a synergy effect concerning the
creation of nuclear nagnetic resonances in the regi on of
the tissue to be treated, in particular in the regions of
t he bones, cartilage, nuscles, tendons and nerves to be
treated as well as in disorders of or damage to the spina
colum, at the sanme tinme as cont enporaneous mechani ca
stinmulati on by permanent or pul sating vibrations in the
area of 0-1 kHz as stretching in the parts of the body that
are affected and that this effect leads to a distinctly

faster regeneration of affected tissue.

Thus vertebral displacenents or nuscul ar tension can be

i ncluded in the therapy program

Injuries to the vertebrae or nuscles that occur frequently
in sports injuries or accident injuries can also be treated

by this means.

Archi ved necessary therapeutic novenent sequences during
the treatnment by the novenment and supporting apparatus can
be i npl enmented safely, effectively and without problens in

this way.
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More recent investigations and studies show that as a
result of the nuclear magnetic resonance effect disrupted
cycles of the circadian rhythmof cells are resynchroni zed,
pat hol ogi cal conditions are beneficially influenced and the
ATP as well as the oxygen level in the cells are increased,
all of which provides major beneficial support to cel

met abol i sm

Mechani cal pre-tensioning by traction or pulsating

vi brations during and as a suppl enent to nucl ear magnetic
resonance treatnent very significantly increases the piezo-
el ectrical effects in joints and areas of the bones by
tensi oni ng and pressure (novenent) and thus increases the

net abolic process in the affected tissue.

In an enbodi ment of the invention the apparatus for
stretching the user includes one or at |east one board

whi ch can be noved in a linear direction by a spindle which
in an enbodi nent can be noved in three planes or three

directions to stretch the user.

The apparatus for stretching the user conprises in
particul ar at |east one board which can be noved in a

| i near direction and which can al so be noved by one or nore
spindles vertically and/or horizontally or noved in in a
linear direction in three planes or three directions as a
novabl e head part, mddle part, foot part or front part of

the reclining area to stretch the user.

As it is said that particularly the |unbar vertebrae and
the cervical vertebrae respond to treatnent in the event of

a herniated disc, the individual reclining areas can be
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adjusted to suit these requirenents. In an enbodi nent which
can have up to five or nore than five possible individua
reclining surfaces, a transversely arranged bearing point
or bearing post is positioned in the mddle of each board
so that the individual boards of the reclining surface can
be noved nechanically or electrically round the axis of the
support point. In this way a part of the spinal columm, or
particularly individually affected vertebrae, can be
specifically reached in the best possible quality and
intensity of the stretching for the affected vertebra.

A section of a reclining surface can be made avail abl e by
the board. The board is, in particular, provided wth

hol ding or retaining points or other retaining facilities

such as eyelets through which a strap can be threaded.

It is particularly anticipated that for the purpose of

nucl ear magnetic resonance therapy the device conprises at

| east two or nore boards which in one enbodi nent can be
noved vertically and/or horizontally or in three planes, of
whi ch at | east one board can be noved by one or nore
spindles in a linear direction manually, nechanically or by

nmeans of electrically powered notors.

I n one enbodi nent of the invention the board/ boards are
positioned using the spindles by at | east one activating
device at the head or foot end or at one side of the

reclining or traction nodul e.

The tensile force of the traction is controlled by a
pressure cell, a strain gage or tensile force neasuring
device. The tensioning or stretching length can be set in
the range from0O to 30 cmor nore via an anal ogue or

di gital neasuring scale.
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According to one further enbodi nent of the invention the
tensile force, the twist points, the length of the
extension, the torsion and/or the inpul se frequency can be
controlled in particular using an electronic chip card
reader. I n particular, several servonotors or step notors
can be activated and program cycles saved. In addition,

I nformati on concerning the torsion, the length of the path
or tension and the angle of traction, a tensile force of
the traction fromO - 60 kg, a pulsating traction novenent
between 0-1 kHz, tine sequences, protective safety devices
and an energency stop switch, ergonom c changes in the
reclining surface and/ or the changes in height in the foot
and the head part can be saved in the control device. Each
of these can be allocated to patient data stored in the
menory. Thus individual treatnents can be easily

guar ant eed.

The val ues before and/or during the treatnent can be set,
anended and controlled via a control conputer preferably

with a display.

In a preferred enbodi nent these val ues can be established
automatically before the treatnent by neans of sensors on
the patient who is about to be treated and the
correspondi ng data saved autonmatically via the device’'s
el ectronic systemor the chip card relevant to the

treat ment.

The data about the settings for the above-nentioned val ues
are saved for each patient in an electronic nenory or on a
chip card; this ensures that the settings can be reproduced

before and during the treatnent and the course of the
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treatnment. Consequently the device can be switched off
manual Iy and el ectronically via sensors.

The user can, for instance, be secured on a board, in
particular a central board, in particular wth adjustable
fixing devices, for exanple at the hips. On a different
board the user can be secured either at the | egs or

shoul ders or head.

In addition, the device according to the invention includes
a retaining strap systemdesigned to be applied to the
forehead or head. This can be a collar which is applied to
the chin and forehead and whi ch secures the head and

enabl es tension to be applied via the cervical vertebrae.

By nmeans of a di splacenent of one board conpared w th other
boards the user can be stretched either permanently or in
pul ses either with or without the nucl ear nagnetic

resonance system

The boards are preferably provided with padding, in

particular with foamed pl astic.

One or nore protective joint conponents bel ow or between
the boards, e.g. in the formof rubber or plastic |ips or
bel |l ows, can ensure that no dirt can fall through the gap
bet ween the boards and into the treatnment device positioned

under neat h.

The | ocation and position of the novabl e boards can be
changed, in particular by nmeans of one or nore drives on
t he end.
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In particular, provision is nmade for a drive with a

t hreaded spindl e by neans of which the position of one
board can be changed and/or noved either manually or by
means of an electric notor, particularly permanently or in
pul ses, in a linear direction in different planes or

di rections.

In one enbodi nent of the invention the drive, particularly
a threaded spindle or a bar to nove the novable board is
arranged at |l east in sections under a different and non-
novabl e board.

It is particularly anticipated that the drive is arranged
on the front, that is to say in front or at the rear or on
one of the longitudinal sides on the device for nuclear
magneti c resonance therapy whereby a central or one or nore
end boards can be noved by a nechani sm arranged under a

fi xed board.

In this way an operating device can be advantageously

provi ded which is arranged at the front or the rear of the
devi ce for nucl ear magneti c resonance therapy, that is to
say at the side fromwhich the user is stretched and al so

fromwhich the strap is normally appli ed.

In a devel opment of the invention the device for stretching
the user takes the formof a nodul e capabl e of being

positioned on a casing.

According to a further enbodi ment of the invention the
board of the foot part is connected to an air bag, plastic
bag or bellows which can be filled with air or liquid by

el ectrical or nechanical neans to |ift the foot part
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vertically by between 1 and 60 cm conpared with the rest of

the reclining surface.

A correspondi ng mechanical, electrical or electronic device
can be provided for this purpose.

This function can al so be achi eved by neans of, for

exanpl e, a mechanical scissor lift, a telescopic
arrangenent or simlar lifting systemthat can specifically
rai se the foot part.

This device relieves the oad on the spinal colum in the
event of a disorder or injury of a spinal disc.

In this way no other supports such as cube-shaped pads or
simlar are needed during treatnment, thus significantly
i ncreasing the patient’s confort while he/she is |ying

down.

According to a further enbodi nent the head part can be

rai sed by an air bag, plastic bag or bellows which can be
filled manually or by neans of a nechanical or electric air
or liquid punp. The head area can be supported in this way.
The volune of air for lifting the head or foot can be
controlled and nonitored by an el ectronic or nechanica

manonet er or ot her pressure nmeasur i ng system

Accordi ng to one enbodi nent of the invention a nodule is
provi ded which conprises a frame to which at |east one

novabl e board is all ocat ed.
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In this way that device for stretching the patient can be
supplied as a retrofitting set which replaces the pad of
the device or which is placed under the pad of the device.

In particular the device for stretching the patient takes
such a formthat a periodically changing force can be
created by a pulling device.

By neans of a periodically changing force which, for
exanpl e can be created by an electrical drive and
correspondi ng control system a vibration is concentrated
on the regions of the body to be treated and the cartil age
and tissue is stinmulated by nucl ear nmagneti c resonances
during the treatnent in such a manner that the division
rate and therefore the formation of body cells is
significantly inproved in the nost varied types of tissue

to be treated

The frequency of the periodically changing force is

particularly between 0.01 and 1 kHz.

In a devel opment of the invention the device for stretching
the user conprises an actuator for creating a vibration

applied to the pulling device.

Thi s enbodi nent of the invention therefore relates to a
device having a pulling device for creating a force and a
further actuator for concentrating vibrations which are

superinposed on the force created by the pulling device.

Mechani cal eccentric discs with lifting rods are possible

for creating the traction.
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In this enbodi nent the traction speed can be controlled
el ectrically, nechanically or electronically.

Actuators are provided which include a weight that can be
magnetically stinmulated to vibrate. Mving coil actuators

can, in particular, be used.

It is certainly also possible to create a periodically
changi ng force using an electrically powered device.
However, a change of force with a very high frequency can
be created in a nuch sinpler manner using an actuator

wi t hout the danger that this is severely weakened by
attenuation within the pulling device.

This applies in particular if the actuators are installed
relatively close to the straps for the user or are
integrated into the straps. The distance of the actuator

fromthe strap is preferably less than 50 cm

The actuator is particularly designed to vibrate with a
frequency of between 0.1 and 1 kHz, preferably between 1
and 200 Hz

In a devel opnent of the invention the device conprises a
control device for the entity to create the alternating
magnetic field and for the sweep field which is al so
designed to control the device for stretching the user at

the sanme tine.

Al'l treatnment paranmeters can in this way be easily entered
via a single control device and, if necessary,
automatically entered e.g. by neans of chip cards or

st orage devi ces.
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It is also possible that there is a beneficial effect on
the success of the treatnent if the frequency w th which
the force used to stretch the user is nodul ated and
synchroni zed to the frequency of the sweep field. By this
it is also understood that the frequency with which the
stretching force is nodulated is a full nmultiple or a
fraction of the frequency of nodul ation of the sweep field.

It is particularly anticipated that the force for
stretching the user is nodulated in such a nmanner that this
force increases or decreases always in the falling flanks
of the sweep field.

In a preferred enbodi nrent of the invention the device for
t he nucl ear magnetic resonance therapy is designed as a
tabl e whereby two side parts are arranged at the side of
the table, each of which include a coil. These coils
positioned at the side are arranged in a Helnholtz
configuration and create the sweep field. An alternating
magnetic field is irradiated transversely into the sweep

field by at | east one coil under the table.

The invention also relates to a nodule for stretching a
user which can be used in particular for a device for

nucl ear magneti c resonance therapy as descri bed above.

The nodul e particularly takes the formof a retrofit set
capabl e of being positioned on a casing of a device for

treatment with nucl ear nmagnetic resonances.

The nodul e conprises a franme capabl e of being positioned on

a casing with at |east two boards, preferably three boards,
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which forma reclining surface whereby one of the boards
can be noved in relation to the other board or boards by

means of a drive.

In a further enbodi nent the nodul e conprises three or nore
than three and in particular five boards whereby at | east
one central or front board or each of the boards can be
noved, in particular on rails which are arranged on the
frame, in particular by neans of a drive having a spindle

or bar running at least in sections under a fixed board.

A strap can be attached to the novabl e board and to at
| east one of the other boards.

The user can then be stretched in neasured anmounts by the
di spl acenent of the one board conpared with the other

boar ds.

In one enbodi nent the nodul e conprises at |east two boards
wher eby one, particularly a central board or severa

boards, can be nobved.

Accordi ng to anot her enbodi nent one or nore end boards can

be noved.

In particular in the enbodinment with a central novabl e
board, it is possible for a part of the drive, in
particul ar a device for neasuring force, to be |ocated
under one of the non-novable boards. In this way a conpact

configuration is achieved.

The novabl e board or boards can be noved in particular on

rails which are arranged on the frane.
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A spindle drive is particularly used as the drive.

The length of the stretching and the force of the inpul ses
and/or the tensile forces can be preferably nonitored and
checked by suitabl e neasurenent and control devices; a
status display in an acoustic and/or optical formis
possi bl e and provided in specific enbodi nents.

The invention also relates to a process for the control of
a device for nuclear magnetic therapy, in particular of a
devi ce descri bed above.

An alternating nmagnetic field and a static sweep field
transverse to the alternating field are created by a
control device. Nuclear magnetic resonances are created in
the tissue of a user by neans of these nagnetic fields. At
the sane tinme the user is stretched by a pulling device
activated by the control device during the creation of the

nucl ear magneti c resonances.

The control device is programmable in particular with

regard to the duration of the treatnent, the frequency of
the nodul ation of the sweep field and, optionally, also the
frequency of the nodul ation of the force exercised by the

device to stretch the user

In particular, provision is nade for the automatic
term nation of the treatnent. The pulling device is al so

preferably switched off automatically

Provision is also made in particular for the coordination

of the frequency of the nodul ation of the force used to
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stretch the user with the frequency of the nodul ati on of
the sweep field, for exanple in the formof a whol e nunber
fraction or a nultiple.

Brief description of the draw ngs

The intention is to describe the invention in nore detai
below with reference to the enbodinents by referring to the
drawings Fig. 1 to Fig. 10.

Fig. 1 shows a perspective view of an initial enbodi nent of

a device for nuclear magnetic resonance therapy.

Fig. 2 shows a further perspective view of a variant of the
enbodi nent whi ch al so conprises actuators for concentrating

a vibration on the pulling device.

Fig. 3 is a detailed representation of Fig. 2.

Figures 3 to 6 show a further enbodi ment of the invention
in which the device for stretching the user is shown as a

nodul e whi ch can be retro-fitted.

Fig. 4 is a perspective view of the device fitted with the

nodul e for nucl ear magnetic resonance therapy.

Fig. 5is a sectional view along the nain direction of

st ret chi ng.

In a perspective view Fig. 6 shows the nodul e that can be

retrofitted.
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A further enbodi ment of a device according to the invention
for nuclear magnetic resonance therapy is shown in nore

detail in Figures 7 to 10.

Fig. 7 is a perspective view.

Fig. 8 is a plan view and a side view including a detailed
representation of a scale.

Fig. 9 is an axial sectional view of the device.

Fig. 10 shows an expl oded representation of the conponents
of the nodule which is used for stretching the user and

represented in Figures 7 to 10.

In a further exploded drawing Fig. 11 shows the conponents
of the nodul e used for the device represented in Figures 7
to 10 for stretching the user in which the stretching can

be set in three planes or directions.

Det ai | ed description of the draw ngs

Fig. 1 shows a diagrammatic perspective representation of a

devi ce for nucl ear magneti c resonance therapy 1.

The device for nuclear nagnetic therapy 1 conprises a table
2 on which the user can lie and rest his head on the head

support 4.

The device includes the two side parts 5 and 6 which in
thi s enbodi nent are curved in shape and which are arranged
at the edge of the table 2.
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Table 2 and side parts 5 and 6 are arranged on a support 7
on which a control device 8 is al so arranged.

A coil is located in each of the side parts 5 and 6. The
sweep field is created by these coils. The coils (not
represented) are activated by the control device.

A further coil (not represented) is arranged under the
table 2 and creates an alternating magnetic field which
overlays the sweep field at a right angle.

The device for nucl ear nmagnetic resonance therapy al so

i ncl udes a device for stretching the user 3. This conprises
a strap 9 which is positioned around the user’s hips and a
strap 10 which is positioned under the shoul ders and around

t he upper part of the user’s body.

The strap 9 is connected via a connecting strap which runs
over pulleys 13 at the end of the table with a pulling

device 12 which is powered by a notor.

It is to be understood that the connecting straps 11 can

have any design and that ropes or chains are possible.

The pulling device 12 is also activated by the contro
device 8. The straps 9 and 10 can be pulled in opposing
directions and thus exercise a force on the user’s spina

col umm 3.

In this enbodi nent of the invention the strap 10 is al so
connected to a further pulling device (not represented) via

a connecting strap 11 which runs over pulleys. However, it
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Is to be understood that one pulling device is sufficient
to apply a force.

The use of the pulleys has the advantage that the pulling
device 12 does not have to be nounted on or directly
adj acent to the table.

In particular it is also possible in the case of a pulling
device with a conpact formthat the pulleys 13 are not
needed and the pulling device can be |located at the end of
the table.

The control device 8 includes an operator interface or a
slot for a chip card by neans of which a treatnent can be
started and executed autonmatically. At this tinme the
control device 8 controls both the sweep coils located in
the side parts 5 and 6 and the coils for creating the
alternating magnetic field as well as the pulling device
12.

Thus, a periodically changing force can be created in
particul ar by neans of the pulling device 12. This force
can in particular be synchronized with the nodul ation

frequency of the sweep field.

Fig. 2 shows a variant of the enbodi ment which corresponds

to Fig. 1 except for the differences descri bed bel ow.

Unlike Fig. 1, the user’s legs are stretched in the
representation in Fig. 2. In order to achieve this, the
device for stretching conprises the strap 9 which is
fastened around the user’s hips and the straps 14 which are

fastened around the user’s ankl es.
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The side parts 5 and 6 are now arranged in the region of
the user’s | egs.

It is also possible in particular that the side parts 5 and
6 are arranged so they can be noved in relation to the
table. In this way the device can be altered to treat |egs

or the spinal colum.

It is to be understood that an alternating coil nust be
| ocated under the legs. In order to achieve this, it is
concei vabl e that either the alternating coil nust be
designed to be novable or that several alternating coils
are to be provided under the table.

Fig. 3 shows a detailed representation of Fig. 2 in which
it can now be seen that the connecting strap 11 includes
actuators 15 which are arranged directly next to the straps

14 which are fastened around the ankl es.

It is also conceivable that the actuators 15 can be

integrated into the straps (not represented).

Seen fromthe pulling device 12, the actuators are
consequently arranged after the pulleys and thus close to

t he user.

The actuators 15 operate for exanple on the el ectromagnetic
principle and are for exanple arranged as novi ng coi
actuators. A periodically varying force can be created by
the actuators by periodically noving a weight to and fro;
this force is overlaid with the force of the notorized

pul l'ing device 12.
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To achieve this, in this enbodi nent the actuators 15 are
connected with the control device (8 in Fig. 11) via the
pul l'ing device 12. In particular, vibrations of a higher
frequency can be created via the actuators to nodul ate the
force. On the one hand this would be nore difficult via the
pul ling device 12 which is powered by a notor and in
particular in the case of higher frequency vibrations there
woul d be the danger that as a result of danping effects in
the connecting straps 11 the nodul ati on of the force would
no | onger reach the straps 14.

In a perspective drawing Fig. 4 shows a device 1 for
nucl ear magneti c resonance therapy 1. In this enbodi nent
the table of the device for nuclear nmagnetic resonance

therapy is formed by the boards 17a to 17c.

The central board 17b is designed to nove in relation to
t he ot her boards 17a, 17c.

It is to be noted that the boards 17a to 17c can include a

paddi ng which is not shown here.

In an enbodi mrent shown in Figure 5 which conprises not only
the boards 17a to 17c which are explicitly shown but can

al so conprise up to five or nore boards as possible

i ndi vi dual boards, thus two or nore additional boards but
whi ch are not shown in Figure 5 for the sake of sinplicity,
a transverse bearing point 44 or bearing post 44 is
provided in particular at a right angle to the |ongitudina
direction of the boards 17a to 17c in order to enable a

di spl acenent, in particular a tilting of the individua
boards of the table around the axis of the bearing point 44

and hence in a positive or negative direction of the arrow
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X shown in Figure 5 by nechanical or electrical neans. In
this way it is possible to specifically reach a portion of
the spinal colum and in particular to reach individually
affected vertebrae in the best possible quality and
intensity of the stretching for the affected vertebrae.

In order to make tilting of this nature possible, the

assenbl ies | ocated under the nodule 30 or the table 1 can
be positioned sonewhat |ower than shown in the draw ngs and
in this way do not have to be in the way of the tilting.

Because of the sweep field this is not inportant for the
overall resultant field configuration and the success of

the treatnent being sought.

In this enbodi nent of the invention the device for nuclear
magneti c therapy 1 conprises the side parts 5 and 6 which

are arranged on a novabl e carri age.

Coi |l s capable of creating a magnetic field extending
transversely to the table are again to be found in the side

parts 5, 6.

A further coil (not represented) is located in the carriage
16 under the table. An alternating field is directed by

this coil into the treatnent zone which runs transversely
to the field and which is created by the coils located in

the side parts 5, 6.

In order to stretch the user, the boards 17b and 17c have

eyel ets through which straps can be passed.
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In an enbodi nent of the invention it is also envisaged that
one of the boards is provided with an el evati on,
particularly an elevation in the formof a wedge (not
represented) on which the user can elevate his feet.

In order to stretch the user, the mddle board 17b can be
noved horizontally by activating a drive 19 arranged on the
end.

The drive is preferably designed in such a way that the
di stance of novenent is restricted to | ess than 50,
preferably less than 5 cmto ensure that the device 1 is
safe even in the event of errors by the user.

In this enbodi nent the mechanismfor stretching the user is
desi gned as a nodul e which can be retrofitted and which
conprises a frame 27 with the boards 17a to 17c which can
be placed on the casing 15 of the device 1 for nucl ear

magneti ¢ resonance t herapy.

Fig. 5is a sectional view along the nain direction of
stretching of the device for nucl ear magnetic resonance

therapy 1 shown in Fig. 4.

In particular the three boards 17a to 17c arranged behi nd
each other can be seen; of these three, the m ddle board

17b can be noved horizontally.

The novabl e carriage with the side parts and a coil 31 for

creating an alternating nmagnetic field can al so be noved.

The board 17b can be noved to and fro by neans of the drive

19 arranged on the end.
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Figure 6 is a perspective view of the nodul e 30 which
conprises a frame 27 which can be placed on a casing.

The front and rear board (17a and 17c in Fig 5) have been

omtted fromthis view

The center board 17b conprises guides 20 by neans of which
the center board 17b can be noved along the frame 27 on
rails 26.

The rails 26 are nounted on the frane.

The drive 19 is nounted on a strut 29 of the frane in order

to nove the center board 17b

The drive 19 conprises a spindle 28 by neans of which a

carriage 22 can be noved.

The carriage 22 which is | ocated under the front board (17c
in Fig. 5) is linked to the center board 17 by neans of a

connector 24 via a bar 25.

Thus the carriage 22 is noved by the drive 19 and then

itself noves the novable board via the bar 25.
The nodul e 30 al so conprises a force nmeasurenent device.
In this enbodi nent the force sensors 23, in particular

formed as S-shaped |oad cells, are nounted on the carriage
22.
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The force neasurenent device is therefore preferably al so
pl aced under a board (17c).

The force neasured by the force sensor 23 is shown on a
di spl ay 21.

The display 21 can take the formof a force display and/or
a position display.

In particular, the upward novenent by which the center
board 17b is noved can be determ ned by the display 21.

It is also possible to provide the display 21 with an
operating device via which, for exanple, a program can be
started which periodically noves the board 17b by neans of

a drive powered by an electric notor.

A control device (not represented) for the drive can in
particular also act in conjunction with the force sensor
23, for exanple in such a way that the upward novenent is

controlled as a function of the force.

Fig. 7 shows in a perspective drawing a device 1 for
nucl ear magneti c resonance therapy which conprises side

parts 6 corresponding to the enbodi nents described earlier.

The opposite side part has been omtted in this viewto

i nprove clarity.

The device 1 for nuclear nagnetic resonance therapy is al so
nodul ar in design and conprises a table conposed of the
pads 32a and 32b.
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The table is therefore divided into two areas whi ch can be
nmoved in relation to each other to stretch the user

A strap 9 is positioned under the pad 32a.

Two straps 10 which are spaced apart from each other lie
over the pad 32b.

The pads 32a and 32b are part of an attachabl e nodul e which

is represented in a plan view and a side viewin Fig. 8.

The nodul e 30 includes the rails 34a and 34b on which the
pads 32a and 32b are arranged.

It is possible to nove the rail 34b and thus pad 32b, al ong
with the straps, in relation to the pad 32a by neans of a

drive 19, shown in this enbodi nent as a nmanual dri ve.

In this enbodi nent the drive 19 can be positioned on the

narrow end of the nodul e 30.

As can be seen in the detailed representation of area A
bel ow on the right, a scale 33 is positioned at the edge
fromwhich the novenent of the carriage, which is

positioned on the rails 34b, can be read

Thus the stretching of the user can be read off via the

scal e 33.

Fig. 9 is an axial sectional view of the nodul e 30.

The board 36b is positioned on the rails 34b over the

bearing 35 such that it can be noved in a |inear direction.
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The board 36b can thus be noved with the pad 32b.

Fig. 10 is an expl oded representation of the conponents of
t he nodul e.

The rails 34a are part of a frame on which a head part with
the pad 32a and the board 36a can be pl aced.

In this enbodi nent this head part is connected rigidly with
the remai nder of the device for nuclear magnetic resonance
therapy and is therefore not noved for stretching the user.

On the other hand the board 36b is novable al ong the nain
stretching direction on the bearings 35 in an axia
direction; in this enbodi nent this novenent is achieved by

nmeans of the spindle drive 19.

The two parts with the pads 32a and 32b which can be noved
conpared with each other are connected to each other by
nmeans of the link 37 as shown in Fig. 8 The link 37 can,
for instance, take the formof a concertina-like foldable
plastic part which permts novenent in several planes and
directions in relation to the other novable parts. The link
37 closes the gap between the parts which occurs during the
stretching in such a way that dirt and foreign bodies

cannot penetrate to the device underneat h.

Al t hough not shown explicitly in the Figures, a |ink of
this nature can be arranged between all the boards,
preferably in the |ongitudinal direction of the nodule 30
or the table 2.
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Reference is made below to Fig. 11. In a further expl oded
representation this shows the conponents of the nodul e
whi ch are used for the device represented in Figures 7 to
10 for stretching the user and in which, however, the
stretching can be set in three planes or directions.

By nmeans of further bearings 38 the head part with the pad
32a and the board 36a can be noved vertically in relation
to their longitudinal direction, and thus in the |inear
direction of the arrow Y. By neans of the bearings 39 and
40 the board 36b can al so be noved vertically in relation
toits main stretching direction and thus in the |inear
direction of the arrow Y

By nmeans of the bearings 39 and 40 it is also possible to
rotate the board 36b round in the direction of rotation

i ndicated by arrow 40 at |least in small angul ar ranges,
particularly through a non-identical novenment using the
bearing 39 relative to the bearing 40. In the franmework of
the present disclosure it is possible to arrange the board
36b on a rotatable bearing in addition to or as an
alternative to the bearings 38 and 39 in order to permt

| arger angles in the direction of rotation indicated by

arrow 43.

The board 36b can be lifted or lowered in the direction of
the arrow z with additional linear translators 42 at its
distal end. If the linear translators 42 are activated
differently, it is also possible to rotate the board in the

direction indicated by the arrow 41.

Thus the board 36b can be noved i ndependently in at | east

three directions of the space: the first direction is to be
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understood as the direction along its |ongitudinal axis,
and the second direction the direction represented as
directiony in Figure 11, running horizontally and
transversely to its longitudinal axis, in particular
runni ng horizontally to its longitudinal axis under a
vertical angle of 90°, and the third direction as the
direction indicated by the arrow Z in Figure 11 running
vertically and transversely to its longitudinal axis, in
particul ar under a vertical angle of 90°, whereby in this
direction preferably only the distal end of board 36b is
rai sed on which the linear translators 42 are arranged and
her eby the board 36b can be raised and Iowered at its
distal end and thus its foot end.

In addition, the board can be noved i ndependently also in
at least two directions which are orthogonal to each other.
These are the directions indicated by the arrows 41 and 42.
In avionics the direction of rotation indicated by the
arrow 41 is, for instance, also called a “roll” or “rol
direction” and the direction indicated by the arrow 40 is

al so called “yawi ng” or “yaw direction”.

In sum the board can therefore be noved i ndependently in
three orthogonal spatial directions, in particular defined

and set in their position.

It is in the framework of the present disclosure that
al t hough the nost preferred enbodi nent offers all the above
possibilities of novenent, neverthel ess all subordinate

conbi nations of the present disclosure which only present
one or a part of the possibilities of novenent nentioned

above are incl uded.
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In particular, success in the treatnent of patients with
arthrosis can be significantly inproved by the invention.



10

15

20

25

30

34

Ref erence nunber |i st

© 00 N O 0o A W DN P

e e o
O DN W N P O

16
17a-17c
18
19
20
21
22
23
24
25
26
27
28
29
30

Devi ce for nucl ear magnetic resonance therapy
Tabl e

User

Head support

Si de part
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Cl ai nB:

. Device for nuclear nmagnetic resonance therapy,

conprising a device for creating an alternating
magnetic field, a device for creating a magnetic field
runni ng transversely to the alternating nagnetic
field, in particular a sweep field, as well as device

for stretching a user.

. Device for nuclear magnetic resonance therapy

according to the above claim characterized in that
the device for stretching the user conprises straps
for use as well as at |least one pulling device for a
bel t.

. Device for nuclear nagnetic resonance therapy

according to one of the above clains, characterized
in that the device for stretching the user conprises
a novabl e board, particularly a board taking the form

of a novable mddle or end part.

. Device for nuclear nmagnetic resonance therapy

according to the above claim characterized in that
t he board can be noved by a drive on the narrow end,

in particular a drive with a threaded spindle.

. Device for nuclear nmagnetic resonance therapy

according to one of the two above cl ai ns,
characterized in that the device for stretching the
user takes the formof a nodule which can be pl aced

on a casing.
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. Device for nuclear magnetic resonance therapy

according to one of the above clains, characterized
in that by neans of the device for stretching the
user a periodically changing force can be created,
particularly by a pulling device.

. Device for nuclear magnetic resonance therapy

according to the above claim characterized in that
the frequency of the periodically changing force is 5
to 1 kHz.

. Device for nuclear magnetic resonance therapy

according to one of the above clains, characterized
in that the device for stretching the user conprises
an actuator for creating a vibration on a pulling

devi ce.

. Device for nuclear nmagnetic resonance therapy

according to the above claim characterized in that
the actuator is designed to vibrate with a frequency
of between 1 and 500 Hz, preferably between 30 and 80
Hz.

Devi ce for nuclear magnetic resonance therapy
according to one of the above clains, characterized
in that the device includes a control device for the
device for creating an alternating magnetic field and
for controlling the sweep field as well as

controlling the device for stretching the user.

Devi ce for nuclear magnetic resonance therapy
according to the above claim characterized in that a

frequency created by a pulling device is connected to
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a frequency of the sweep field by neans of the

control device.

Devi ce for nucl ear magnetic resonance therapy
according to one of the above clains, characterized
in that the device for nuclear nagnetic resonance
t herapy conprises a table for the user whereby two
side parts each with a coil are arranged at the side
of the table and formpart of the device for creating
the sweep field and/or that the device for stretching

the user includes a force measurenent device.

Modul e for stretching a user, in particular for a
devi ce for nucl ear magnetic resonance therapy
according to one of the above clains, having a frane
whi ch can be placed on a casing and having at | east
two boards which forma table, whereby one of the
boards can be noved in relation to the other board by

means of a drive.

Modul e for stretching a user according to the
above claim characterized in that the nodul e
conprises three or nore than three, in particular
al so five boards whereby at |east one mddle or front
board or each of the boards can be noved, in
particular on rails which are arranged on the frane,
in particular by a drive which conprises, at least in
sections, a spindle or bar running under one of the

non- novabl e boar ds.

Modul e for stretching a user according to one of
the two above clains in which at | east one of the

boards, preferably nore than one of the boards, can
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be noved i ndependently in three spatial directions,
whereby in one direction, preferably the verti cal
direction, the distal end of the board can be lifted,
on which preferably linear translators are arranged
and hereby the board can be raised and lowered at its
di stal end, consequently its foot end.

Modul e for stretching a user according to one of
the three above clains in which at | east one of the
boards can be rotated also in at |east two directions
orthogonal to each other and independently of each
ot her .

Modul e for stretching a user according to one of
the four above clains in which the boards conprise in
particular up to five or nore individual boards,
preferably each of themw th a transverse bearing
poi nt or bearing bar arranged at right angles to the
| ongi tudinal direction of the board in order to
enabl e a novenent, in particular a tilting of the
i ndi vi dual board or the table round the relevant axis

activated nechanically or electrically.

Process for controlling a device for nuclear
magneti c resonance therapy, in particular a device
for nucl ear nagnetic resonance therapy according to
one of the above clains, whereby an alternating
magnetic field and a static sweep field transverse to
the alternating field are created, by means of which
nucl ear magneti c resonances are created in the tissue
of a user, whereby the user is stretched by neans of
a pulling device activated by a control device during

the creation of the nuclear nmagnetic resonances.



