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MAGNETOCARDIOGRAPHY
ARRANGEMENT AND ERGOMETER FOR
SAME

[0001] The invention relates to a magnetocardiography
arrangement and an ergometer for same.

[0002] Magnetocardiography is a method in which the
magnetic activity of the heart is recorded contactlessly. In
order to measure the extremely weak magnetic field gener-
ated by the human heart, highly sensitive detectors made of
superconducting quantum interferometers, or what are
known as SQUIDs, are used.

[0003] With the aid of magnetocardiography, stress mag-
netocardiograms are produced to determine heart defects, for
example a coronary heart disease. Here, the heart is stressed
generally pharmacologically by injection of a suitable agent,
for example adenosine or dobutamine. It is also known to
stress the heart by means of an ergometer.

[0004] By way of example, a magnetocardiography
arrangement is known from EP 03711156 Al, with which a
flywheel-based bicycle ergometer consisting of non-mag-
netic structural elements is used. In addition, a magnetocar-
diography arrangement is known from DE 10 2006 056 282
A1, with which a non-magnetic bicycle ergometer is likewise
used, but this time based on hydraulics.

[0005] The object of the present invention is to provide an
improved magnetocardiography arrangement for producing
stress magnetocardiograms.

[0006] This object is achieved by the subject matter of
claim 1. Expedient embodiments of the invention are speci-
fied in the dependent claims.

[0007] To achieve the object, the invention provides a mag-
netocardiography arrangement for producing stress magne-
tocardiograms, which comprises a magnetocardiograph and a
stress unit consisting of non-magnetic components, wherein
the magnetocardiograph and the stress unit are arranged in a
shielded chamber for shielding against external magnetic
fields, and wherein the stress unit is or comprises a bicycle
ergometer braked by means of pressurised gas or a pres-
surised gas mixture from a source for the pressurised gas or
the pressurised gas mixture arranged outside the shielded
chamber.

[0008] The magnetocardiography arrangement according
to the invention comprises a stress unit, which is based on an
ergometer consisting of non-magnetic materials and braked
by means of pressurised gas or a pressurised gas mixture,
preferably pneumatically. A suitably formed ergometer is
described further below. The use of a compression gas brake,
for example a pneumatic brake, has the advantage that the
corresponding components in the shielded chamber can be
produced completely from non-magnetic materials, for
example lines made of copper or plastic, in a relatively
unproblematic manner. Problems with a potential escape of
hydraulic fluid are likewise avoided. Since the compression
gas source, for example the compressed air source, is
arranged outside the shielded chamber, a further cause of
interference for the sensitive measurement is avoided. In
addition, it is advantageous in the case of the use of com-
pressed air for the stress unit to be connectable to the central
compressed air supply often usual in clinics.

[0009] Here, an “ergometer” is understood to mean a
device with the aid of which a person can be subjected to a
defined physical stress. Here, a bicycle ergometer is under-
stood to mean an ergometer in which a crank is moved by the
person against a resistance, for example by means of pedals,
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in a circular rotational movement, for example. Here, the
rotational movement may be generated by movement of the
legs and/or the arms. The term “non-magnetic” means that the
materials have no or no significant magnetic field interfering
with the measurement by the SQUID, and in particular are
non-ferromagnetic. Examples of such materials are ceramics,
such as zirconium oxide (ZrQ,), silicon nitride (SiN,), plas-
tics such as polyoxymethylene (POM), polytetrafiuorethyl-
ene (PTFE) or polyether ether ketone (PEEK), or metals such
as aluminium or copper. A “pressurised gas” ora “pressurised
gas mixture” is understood to means any gas or any gas
mixture to which pressure is applied. The expression “com-
pression gas™ used here is synonymous with the expressions
“pressurised gas” and “pressurised gas mixture” and includes
both terms. The gas(es) may be, for example, air, nitrogen,
helium, oxygen or any gas mixtures, for example a nitrogen/
oxygen mixture. The gas(es) may be a gas or a gas mixture
that is liquefied under pressure and/or with cooling, for
example liquid nitrogen. The gas(es) is/are preferably com-
pressed air, that is to say compressed ambient air. The pres-
sure, for example, may be 3 bar, but possibly also lower or
higher. The terms “source for a pressurised gas”, “source for
a pressurised gas mixture” or “compression gas source” are
understood to mean the point from which the pressurised gas
originates or is held before it is conveyed, where applicable,
via suitable lines. For example, the source may be one or more
compressors and/or compressed gas bottles. A “magnetocar-
diograph” is understood to mean a device for measuring
cardio magnetic fields. A cardio magnetic field is a bio mag-
netic field that is produced by the electrical activity or inter-
action of heart cells, for example in the human body. Cardio
magnetic fields are comparatively weak and for example lie in
the region of a few tens of picoteslas (1 pT=10"'2T).

[0010] The stress unit is preferably arranged on a patient
bed consisting of non-magnetic components, but can also be
provided separately.

[0011] Themagnetocardiograph and the stress unit are par-
ticularly preferably arranged in a shielded chamber for
shielding against external magnetic fields, and the stress unit
is connected by means of non-magnetic lines to a pressure
regulation unit preferably arranged within the shielded cham-
ber. The pressure regulation unit is connected to the source,
arranged outside the shielded chamber, for a pressurised gas
or a pressurised gas mixture, for example a compressed gas
source. The compressed gas source may be the central com-
pressed air supply of a clinic.

[0012] The magnetocardiograph and/or the pressure regu-
lation unit are preferably connected to an operating and con-
trol unit arranged outside the shielded chamber. The resis-
tance for the stress unit set or settable by means of the
pressure regulation unit can particularly preferably be mea-
sured and/or regulated via the operating and control unit. The
stress unit and therefore the patient can thus be subjected to a
predefined stress, and the stress applied can be measured and
recorded where applicable. The operating and control unit
may be a personal computer set up in a suitable manner.
[0013] It is also preferred to record an electrocardiogram
(ECG) parallel to the magnetocardiogram (MCG) and to pro-
vide an ECG device positioned outside the shielded chamber
for this purpose, the ECG device having ECG electrode plugs
and leads consisting of non-magnetic components, reaching
into the shielded chamber and connectable to the patient.
[0014] In order to facilitate patient monitoring, a monitor-
ing camera is preferably provided in the shielded chamber in
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a magnetically shielded housing, the signals of said monitor-
ing camera being conveyed via shielded cables from the
shielded chamber and preferably to the operating and control
unit.

[0015] The invention also provides an ergometer that is
well suited for use in the production of stress magnetocardio-
grams and that can be used advantageously as a stress unit in
the magnetocardiography arrangement according to the
invention. The ergometer according to the invention consists
of non-magnetic material and comprises a flywheel mass,
which can be rotated by means of hand or foot actuation viaa
transmission having a gear ratio of at least 1:10.

[0016] In the case of the ergometer, which is preferably a
bicycle ergometer, a flywheel mass is rotated via a transmis-
sion. Here, the transmission preferably has at least two stages.
Since the flywheel mass is driven by a transmission having a
high gear ratio of at least 1:10, a particularly uniform opera-
tion that is also comfortable for example for ill patients is
made possible. For patients suffering for example from heart
disease, it is often difficult or even impossible to overcome a
resistance which deviates significantly over the angle of rota-
tion and which is opposed by the brake of the drive move-
ment. Due to the comparatively high speed of rotation of the
flywheel mass achieved by means of the high gear ratio, a
higher energy storage capacity can be achieved with constant
installation space, even with the often low density of non-
magnetic materials. A high energy storage capacity in turn
enables a uniform pedalling motion. The invention makes it
possible to increase the energy storage capacity of the ergo-
meter to such an extent that it is easily possible to overcome
the dead centres of the drive, for example of the crank drive,
even if the ergometer is braked. A moderate and selective
stressing of patients is thus possible, for example so as to
produce a magnetocardiogram under stress.

[0017] The gear ratio is preferably 1:10 to 1:20, more pref-
erably 1:10 to 1:18, more preferably 1:10to 1:15 and particu-
larly preferably 1:10 to 1:13, for example approximately
1:12. Intermediate values of the above range, for example
1:11, 1:12.25 and other ratios are also disclosed here
expressly.

[0018] In a preferred embodiment the ergometer further
comprises a brake unit actuatable by means of pressurised gas
or a pressurised gas mixture for braking the rotation of the
flywheel mass. Here, the braking force of the brake unit can
be set preferably by means of the pressurised gas or by the
pressurised gas mixture. The pressurised gas or the pres-
surised gas mixture may be compressed air, nitrogen, oxygen,
helium, oxygen or mixtures thereof. The pneumatic setting of
the braking force of the brake unit is preferably implemented
by means of compressed air. The use of a compression gas
brake, for example a pneumatic brake, has the advantage that
the corresponding components, for example lines, in the
shielded chamber can be produced from non-magnetic mate-
rials, such as copper or plastic. In addition, it is advantageous,
for example in the case of the use of compressed air, that the
ergometer can be connected to the central compressed air
supply often conventional in clinics. A continuously adjust-
able braking force of the brake unit is advantageously adjust-
able via a suitable controller, such that a defined braking
torque for the stressing of the patient can be set.

[0019] Thebrake unit is preferably a pneumatic cylinder, in
which a piston is movably arranged, which for example can
be engaged with a brake disc, preferably in a force-locked
manner, such that the braking force generated by the brake
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unit can be set via the air pressure. The braking force of the
brake unit is preferably set via a pressure controller. A defined
and preferably continuously variable braking effect can be set
by means of this pressure controller.

[0020] Inapreferred embodiment of the ergometer, it com-
prises a two-stage transmission, which consists of four shafts,
wherein two shafts are formed as hollow shafts, which are
each arranged coaxially with one of the two other shafts
preferably formed as solid shafts. In an embodiment as a
bicycle ergometer, pedal arms are preferably mounted on the
first shaft preferably formed as a solid shaft, the first shaft
being rotatable by pedalling motions via said pedal arms. The
rotational movement is transmitted via a first gear stage from
the first shaft to the second shaft, likewise formed as a solid
shaft, and the speed of rotation is altered. The rotational
movement is transmitted via the second gear stage from the
third shaft formed as a hollow shaft to the fourth shaft, like-
wise formed as a hollow shaft, and the speed of rotation is
altered. The flywheel mass is connected to the fourth shaft in
a form-fitting or force-locked manner. In this embodiment,
the ergometer according to the invention is particularly com-
pact, such that it can be integrated more easily into a bed, for
example.

[0021] Ina particularly preferred embodiment a freewheel
clutch is arranged between the first and second gear stage. To
this end, the freewheel clutch can be arranged for example
between the second shaft and the hollow shaft mounted
thereon. The integration of a freewheel clutch is particularly
advantageous so as to prevent a further rotation of the pedal
cranks or the pedal arms in the case of a bicycle ergometer
when the person using the ergometer pedals more slowly or
stops pedalling. In particular with older and/or weak indi-
viduals, this is advantageous for safety reasons.

[0022] Forexample, the transmission may be a gear train or
a belt drive. In a preferred embodiment the transmission is
constituted by beltdrives. In the case of a belt drive, a first belt
pulley is preferably arranged on the first shaft, a second belt
pulley is preferably arranged on the second shaft, a third belt
pulley is preferably arranged on the third shaft, and a fourth
belt pulley is preferably arranged on the fourth shaft, wherein
the first and second belt pulley and the third and fourth belt
pulley are connected in each case via a belt.

[0023] Inapreferred embodiment of the ergometer, a brake
disc 1s connected to the fourth shaft, formed as a hollow shaft,
in a form-fitting or force-locked manner and can be engaged
with a pneumatic cylinder of the brake unit. Effective braking
of the rotation of the flywheel mass is thus made possible. The
brake disc and/or the piston of the pneumatic cylinder have/
has a suitable brake lining.

[0024] The invention will be explained in greater detail
hereinafter on the basis of the accompanying figures, purely
for illustrative purposes, in which

[0025] FIG. 1 shows a schematic view of a magnetocardio-
graphy arrangement according to the invention,

[0026] FIG. 2 shows a schematic diagram of an ergometer
according to the invention,

[0027] FIG. 3 shows anillustration of an embodiment of an
ergometer according to the invention in a front view (A) and
rear view (B),

[0028] FIG. 4 shows an isometric view of the ergometer
from FIG. 3.
[0029] FIG. 1 shows a magnetocardiography arrangement

according to the invention. What is shown is a magnetocar-
diograph 1 above a patient bed 3, at the foot end of which a
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stress unit 2 formed as a bicycle ergometer is provided. The
magnetocardiograph 1 and the patient bed 3 with the stress
unit 2 are located in a shielded chamber 4, of which the
interior is shielded from external electromagnetic interfer-
ences.

[0030] Thepatientbed 3 and stress unit 2 are manufactured
completely from non-ferromagnetic materials, such as alu-
minium and suitable plastics. The magnetocardiograph 1 or
the sensor units thereof are connected via suitable supply and
signal lines 10 to the operating and control unit 7 outside the
shielded chamber 4.

[0031] To record a stress magnetocardiogram, a bicycle
ergometer 2 is arranged at the foot end of the patient bed 3 so
as to be displaceable in the longitudinal direction of the
patient bed 3. The bicycle ergometer 2 comprises pedal arms
12, mounted rotatably in a housing 11, with pedals 13. Lines
8 for compressed air are provided in the housing 11 and are
connected to a pressure regulation unit 5. Further lines 15 are
connected to a compressed air source 6 arranged outside the
shielded chamber 4. Instead of compressed air, a liquefied
gas, for example nitrogen gas, can also be stored in a pres-
surised container, for example. At room temperature, a cor-
responding pressure builds up. In this case, the pressure regu-
lation unit 5 can also be fitted on the pressure container, and
the lines 8 can be connected directly to the pressure regulation
unit 5.

[0032] All parts of the bicycle ergometer 2 and the lines 8,
which are arranged within the shielded chamber 4, are pro-
duced from non-ferromagnetic materials.

[0033] To monitor the patient (not illustrated here) resting
on the patient bed 3, a monitoring camera 9 housed in a
magnetically shielded housing is mounted in the shielded
chamber 4. The camera image is transmitted via a signal line
14 guided out from the shielded chamber 4 to the operating
and control unit 7 or to a separate monitor (not illustrated).
[0034] All supply or connection lines are introduced into
the shielded chamber 4 via corresponding bushings 16, 17,
18.

[0035] FIG. 2 schematically shows an embodiment of an
ergometer according to the invention, as can be used advan-
tageously as a stress unit 2 in the magnetocardiography
arrangement illustrated in FIG. 1. The ergometer 2 is formed
as a bicycle ergometer and is manufactured largely from
polyoxymethylene (POM) and one or more other non-ferro-
magnetic plastics/metals/ceramics. A flywheel mass 19 is
arranged in a housing 11 and is manufactured for example
from POM or aluminium and can be rotated via a two-stage
transmission 38. To this end, two shafts 25 and 37 arranged
parallel to one another are mounted rotatably in the housing
11 by means of bearings 23, 24 and 34, 35. The first shaft 25
formed here as a solid shaft is guided outwardly via openings
in the housing 11. There, pedal arms 12 with pedals 13 are
mounted on the shaft 25. With the aid of the pedal arms 12 and
pedals 13, the shaft 25 can be rotated. A belt pulley 26 is fixed
on the shaft 25 inside the housing 11 and is rotated with the
shaft 25. A belt pulley 27 on the second shaft 37, which is
likewise formed as a solid shaft, is associated with the belt
pulley 26 on the shaft 25. When the first shaft 25 is rotated, the
second shaft 37 is also rotated via a belt (not illustrated here)
guided over the peripheral faces of the belt pulleys 26, 27. The
belt pulley 26 has a larger diameter than the belt pulley 27,
such that a corresponding first gear ratio results. A third shaft
36 formed as a hollow shaft is rotatably mounted externally
on the shaft, coaxially with the shaft 37, by means of bearings
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39, 40, a freewheel clutch 33 being arranged in said third
shaft. A belt pulley 28 is fastened on the hollow shaft 36. The
freewheel clutch 33 is designed such that the hollow shaft 36
and the belt pulley 28 rotate with the shaft 37 in the provided
direction of rotation, with a decoupling of the hollow shaft 36
from the shaft 37 with rotation in the opposite direction or
with slower rotation of the shaft 37 with respect to the hollow
shaft 36. A belt pulley 29 is associated with the belt pulley 28
and is mounted on a fourth shaft 32, likewise formed as a
hollow shaft, which is mounted by means of bearings 30, 31
on the shaft 25. A belt (not illustrated here) placed around the
peripheral faces of the belt pulleys 28, 29 transmits the rota-
tional movement of the hollow shaft 36 to the hollow shaft32.
Here, the belt pulley 28 has a larger diameter than the belt
pulley 29, such that a corresponding second gear ratio results.
The respective gear ratios can be set via the ratios of the
diameters of the belt pulleys 26, 27, 28 and 29 to one another
and can be matched to the respective requirements. On the
whole, a gear ratio of at least 1:10, for example of 12.25, is
provided between the first shaft 25 and the fourth shaft 32. A
flywheel mass 19, which is disc-shaped for example, is fas-
tened on the hollow shaft 32 and rotates with the hollow shaft
32. A brake disc 21 is also fastened on the hollow shaft 32 and
canbe brought into engagement with a pneumatic cylinder 22
such that the friction between the brake disc 21 and the
pneumatic cylinder 22 opposes the rotational movement of
the hollow shaft 32 and therefore of the flywheel mass 19 by
a corresponding resistance. The contact pressure of the pneu-
matic cylinder 22 on the brake disc 21 and therefore the
resistance against the rotational movement of the flywheel
mass 19 can be adjusted preferably continuously by means of
a pressure regulation unit 5.

[0036] When the ergometer 2 is actuated in the correct
direction, for example by forwards pedalling motions of a
patient, the shaft 25 is initially rotated with the belt pulley 26
located thereon via the pedal arms 12. This rotational move-
ment is transmitted with a first gear ratio via a belt between
the belt pulley 26 and the belt pulley 27 to the shaft 37
mounted rotatably in the housing 11 parallel to the shaft 25.
The freewheel clutch 33 engages the hollow shaft 36 with the
shaft 37, such that the hollow shaft 36 rotates with the shaft
37. The belt pulley 28 likewise rotated in this way transmits
the rotational movement via a belt, which connects the belt
pulley 28 to the belt pulley 29, with a second gear ratio to the
hollow shaft 32 mounted rotatably on the shaft 25. The fly-
wheel mass 19 arranged on the hollow shaft 32 is thus rotated.
If the rotational movement of the shaft 25 and therefore of the
shaft 37 slows orifthe rotational movement stops entirely, for
example because the patient pedals more slowly or stops
pedalling entirely, the freewheel clutch 33 arranged between
the first and second gear stage ensures that the pedal arms 12
do not rotate further, whereas the flywheel mass 19 continues
its rotational movement about the shaft 25, provided it is not
braked or stopped by the pneumatic cylinder 22 acting on the
brake disc 21.

[0037] FIGS. 3 and 4 show views of an embodiment of the
ergometer according to the invention. FIG. 3A shows a front
view, FIG. 3B shows a rear view, and FIG. 4 shows an iso-
metric view, wherein part of the housing 11 has been removed
in each case. In order to avoid repetitions, reference is made
to FIG. 2 for a description of the function and interaction of
the individual ergometer components. Here, it is additionally
conceivable for the belt pulleys 26, 27, 28, 29 to be formed
preferably as toothed pulleys. In addition, it can be seen that
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the flywheel mass 19 is disc-shaped. The ergometer has a very
compact arrangement of the individual components.

LIST OF REFERENCE SIGNS
[0038] 1 magnetocardiograph
[0039] 2 stress unit
[0040] 3 patient bed
[0041] 4 shielded chamber
[0042] 5 pressure regulation unit
[0043] 6 source for a pressurised gas or a pressurised gas
mixture
[0044] 7 operating and control unit
[0045] 8 lines
[0046] 9 monitoring camera
[0047] 10 supply and signal lines
[0048] 11 housing
[0049] 12 pedal arm
[0050] 13 pedals
[0051] 14 signal line
[0052] 15 lines
[0053] 16 bushing
[0054] 17 bushing
[0055] 18 bushing
[0056] 19 flywheel mass
[0057] 20 brake unit
[0058] 21 brake disc
[0059] 22 pneumatic cylinder
[0060] 23 bearing
[0061] 24 bearing
[0062] 25 shaft
[0063] 26 belt pulley
[0064] 27 belt pulley
[0065] 28 belt pulley
[0066] 29 belt pulley
[0067] 30 bearing
[0068] 31 bearing
[0069] 32 shaft
[0070] 33 freewheel clutch
[0071] 34 bearing
[0072] 35 bearing
[0073] 36 shaft
[0074] 37 shaft
[0075] 38 transmission
[0076] 39 bearing
[0077] 40 bearing

1. A magnetocardiography arrangement for producing
stress magnetocardiograms, comprising

a magnetocardiograph (1) and

a stress unit (2) consisting of non-magnetic components,

wherein the magnetocardiograph (1) and the stress unit (2)

are arranged in a shielded chamber (4) for shielding
against external magnetic fields, and

wherein the stress unit (2) is or comprises a bicycle ergo-

meter braked by means of pressurised gas or a pres-
surised gas mixture from a source (6) for the pressurised
gas or the pressurised gas mixture arranged outside the
shielded chamber (4).

2. The magnetocardiography arrangement according to
claim 1, wherein the pressurised gas or the pressurised gas
mixture is compressed air, nitrogen, oxygen, helium, oxygen
or mixtures thereof.

3. The magnetocardiography arrangement according to
claim 1, wherein the stress unit (2) consists of non-magnetic
material, and comprises a flywheel mass (19) rotatable by
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means of hand or foot actuation via a transmission (38) with
agearratio of atleast 1:10, and a brake unit (20) actuatable by
means of the pressurised gas or the pressurised gas mixture
for braking the rotation of the flywheel mass (19), wherein the
braking force of the brake unit (20) can be set by means of the
pressurised gas or the pressurised gas mixture.

4. The magnetocardiography arrangement according to
claim 3, wherein the transmission (38) of the stress unit (2) is
a two stage transmission and comprises four shafts (25, 37,
36, 32), of which the first and second shaft (25, 37) are
preferably each formed as solid shafts and the third and fourth
shaft (36, 32) are preferably each formed as hollow shafts,
and wherein the fourth shaft (32) is rotatably mounted coaxi-
ally on the first shaft (25), and the third shaft (36) is rotatably
mounted coaxially on the second shaft (37), the flywheel
mass (19) is fastened on the fourth shaft (32), and wherein the
shafts (25, 37, 36, 32) are brought into engagement in such a
way that a rotational movement of the first shaft (25) is
transmitted with a first gear ratio to the second shaft (37),
from this to the third shaft (36) and from this with a second
gear ratio to the fourth shaft (32).

5. The magnetocardiography arrangement according to
claim 4, wherein a freewheel clutch (33) is arranged between
the second shaft (37) and the third shaft (36).

6. The magnetocardiography arrangement according to
claim 3, wherein the transmission (38) is a belt drive.

7. The magnetocardiography arrangement according to
claim 6, wherein a first belt pulley (26) is arranged on the first
shaft (25), a second belt pulley (27) is arranged on the second
shaft (37), a third belt pulley (28) is arranged on the third shaft
(36), a fourth belt pulley (29) is arranged on the fourth shaft
(32), and wherein the first and second belt pulley (26, 27) and
also the third and fourth belt pulley (28, 29) are connected in
each case via a belt.

8. The magnetocardiography arrangement according to
claim 3, wherein the brake unit (20) comprises a pneumatic
cylinder (220, which can be brought into engagement with a
bake disc (21) fastened on the fourth shaft (32).

9. The magnetocardiography arrangement according to
claim 1, wherein the stress unit (2) is arranged on a patient bed
(3) consisting of non-magnetic components.

10. The magnetocardiography arrangement according to
claim 1, wherein the stress unit (2) is connected by means of
non-magnetic lines (8) to a pressure regulation unit (5) pref-
erably arranged within the shielded chamber (4) and the pres-
sure regulation unit (5) is connected to the source (6),
arranged outside the shielded chamber (4), for the pressurised
gas or the pressurised gas mixture, which is preferably a
compressed air source.

11. The magnetocardiography arrangement according to
claim 10, wherein the magnetocardiograph (1) and/or the
pressure regulation unit (5) is/are connected to an operating
and control unit (7) arranged outside the shielded chamber
(4).

12. The magnetocardiography arrangement according to
claim 11, wherein the resistance for the stress unit (2) set by
means of the pressure regulation unit (5) can be measured
and/or regulated via the operating and control unit (7).

13. The magnetocardiography arrangement according to
claim 10, wherein to record an ECG in parallel, an ECG
device positioned outside the shielded chamber (4) is pro-
vided and consists of non-magnetic components and has ECG
electrode plugs and leads, reaching into the shielded chamber
(4) and connectable to the patient.
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14. The magnetocardiography arrangement according to
claim 1, wherein the pressurised gas or the pressurised gas
mixture is compressed air.

15. The magnetocardiography arrangement according to
claim 3, wherein the flywheel mass (19) is rotatable by means
of hand or foot actuation via a transmission (38) with a gear
ratio of from 1:10 to 1:20.

16. The magnetocardiography arrangement according to
claim 3, wherein the a flywheel mass (19) is rotatable by
means of hand or foot actuation via a transmission (38) with
a gear ratio of from 1:10 to 1:18.

17. The magnetocardiography arrangement according to
claim 3, wherein the flywheel mass (19) is rotatable by means
of hand or foot actuation via a transmission (38) with a gear
ratio of from 1:10 to 1:15.

18. The magnetocardiography arrangement according to
claim 3, wherein the flywheel mass (19) is rotatable by means
of hand or foot actuation via a transmission (38) with a gear
ratio of from 1:10 to 1:13.

I I T T

Feb. 5, 2015



THMBW(EF)

S
[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

/N B 22 A 0 1T AR

US20150038826A1 NI (»&E)B

US14/367336 RiEH

AR ER IR R BB R

BIOMAGNETIK PARK GMBH

BIOMAGNETIK PARK GMBH

2015-02-05

2012-12-20

patsnap

A61B5/04007 A61B2562/18 A61B5/4884 A61B5/04005 A61B6/503 GO1N27/82 GO1N27/902 GO1R33

[$R] & B8 A JUNG FRIEDRICH
JANG HONGJOE
SCHMIDT JENS
KRAUSE DIETER
KB A JUNG, FRIEDRICH
JANG, HONGJOE
SCHMIDT, JENS
KRAUSE, DIETER
IPCH#E AB1B5/04 A61B5/00
CPCH#E
/0354 GO1R33/24
1k 542 102011056786 2011-12-21 DE
102011056881 2011-12-22 DE
202011052433 2011-12-22 DE
202011052404 2011-12-21 DE
H AN FF Sk US10004412
SNERaE Espacenet USPTO
WEGE)
—MATFFENAOHEENOHEBEE  HE8FE0E (1) MHB3ER 4
MRAARMB RN (2 ). ORE (1) MRHEMY ( 2 ) HBE )

BREE(4)%, ATRBNEESS  URMHET (2 ) RREE—
MNETENDN , ERNESASHKESR ( 6 ) WNESEESYH
B, BTESGHMESBEERBENPHSEEST (4 ).

18



https://share-analytics.zhihuiya.com/view/12c881a8-fe41-4095-ba81-0737206e64f2
https://worldwide.espacenet.com/patent/search/family/048667721/publication/US2015038826A1?q=US2015038826A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150038826%22.PGNR.&OS=DN/20150038826&RS=DN/20150038826

