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(57) ABSTRACT

For training adjustment in sports, particularly running
sports, an apparatus and appertaining method are provided
with which a simple, non-invasive and automatic determi-
nation of the lactate balance point is possible. The apparatus
comprises a motorized treadmill for which a running speed
can be predetermined by a control unit, whereby the control
unit is connected to a pulse measurement device to supply a
measurement value of the heart rate of a test person, and
whereby the control unit comprises a module to determine
the lactate balance point, this module being fashioned to
successively increase the running speed in the training
course, to register the time curve of the heart rate, and to
determine the lactate balance point of the test person via
evaluation of the dependency of the heart rate on the running
speed.
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FIG 5

Name: Maier, Josef

Born: 15 May 1970

Runner experience: 2 years, i.e advanced runner

Low-risk:
* non-smoker “—~_P
* no high blood pressure
* no heart disease

* the last medical exam was one year ago

X

LactateBalance Point (LBP): 140 Beats/minute at 9 km/h

Included measurement
curve

Training recommendation:

Perform 70% of the training below the LBP and 30% of the training above

the LBP. Divide training into 3 units per week with at least one day training
break between the units.

Training plan (weekly):
Unit 1: 1 hour with heart rate range 125-135 beats per minute.

One day break
Unit 2: 1 hour with heart rate 130-140 beats per minute.
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APPARATUS AND METHOD FOR TRAINING
ADJUSTMENT IN SPORTS, IN PARTICULAR IN
RUNNING SPORTS

BACKGROUND OF THE INVENTION

[0001] The invention concerns an apparatus and method
for training adjustment in sports, particularly running sports.

[0002] To generate muscle power/performance, a human
or other muscle requires oxygen that must be supplied by the
organism. The greater the power, the greater the need for
oxygen as well. At a certain power limit, the body will go
into what is known as “oxygen debt”. This means that the
blood contains too small an oxygen ratio to be able to supply
the oxygen necessary to generate power. The metabolism in
the muscle then passes into the anaerobic range marked by
oxygen deficiency. In contrast to this, the metabolism given
sufficient oxygen supply is designated as aerobic.

[0003] Complete burning of the energy carrier glucose
drawn on by the body does not ensue in the muscle in the
anaerobic range. As a result of this, “combustion shortfalls”
accumulate in the body that can no longer completely
metabolized as a result of the oxygen deficiency. The muscle
thus stressed is “acidic” and requires a longer time in order
to regenerate after the stress.

[0004] In sport types that are connected with high body
stress, particularly running sports, it is therefore important
that the training is implemented predominantly in the aero-
bic range, and only a small portion in the anaerobic range.
For a non-professional athlete, for example, the aerobic
training phase should amount to approximately 80% of the
overall training.

[0005] For training adjustment, it is typical in sports
medicine to determine what is known as the lactate balance
point (LBP). Lactate (lactic acid) is a decomposition product
of glucose that—as specified in the preceding—is created
when the oxygen in the organism is no longer sufficient for
combustion. In the anaerobic range, lactate therefore accu-
mulates in the body, while in the aerobic range, excess
lactate is metabolized again. At the threshold between aero-
bic metabolism and anaerobic metabolism, the lactate level
in the organism remains in balance. This defines the LBP. If
the LBP and the associated heart rate of an athlete are
known, the athlete can optimize his training according to
this.

[0006] The lactate value is conventionally determined
with a lactate measurement device which effects a blood
analysis of blood samples that are extracted from the athlete
at different stresses. Physiological fundamentals and a
method for lactate measurement are, for example, specified
in German Patent Document DE 199 09 852 Al. The known
solution is, disadvantageously, an invasive method, espe-
cially since blood samples must be extracted from the test
person (e.g., an athlete) to be tested. This is, on the one hand,
sometimes painful for the athlete. On the other hand, the
blood extraction is always connected with a risk of infection,
for example, with hepatitis or HIV, for both the test person
and for the examiner. To reduce this infection risk, high
hygiene standards are in turn necessary that make the
method elaborate and expensive.

[0007] A conventional non-invasive method to determine
the LBP, designated as a “Conconi test”, is increasingly
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being used in sports medicine. In this method, a test person
runs on a 400 m athletic track for a length of 200 m with a
predetermined speed, for example 8 km/h. After respectively
200 m, the test person increases the tempo in stages, for
example, by respectively 0.5 km/h. At each 200 m mark of
the athletic track, the test person notes his current heart rate
and calls it out to an attendant after respectively circling the
athletic track. The test person runs on the track until he has
reached a power limit, meaning he cannot further increase
the speed.

[0008] For test evaluation, the heart rate is plotted against
the associated running speed in a two-dimensional (X-Y)
diagram. A characteristic finding hereby results: in the
aerobic range, given a comparably low power, the heart rate
runs nearly linearly with the running speed. This means that
the heart rate increases in the same proportion as the power
generated by the test person. This regularity is broken at the
threshold to the anaerobic metabolism. In the anaerobic
high-power range, the heart rate increases comparatively
only slightly with further-increasing power or, respectively,
running speed. The function of the heart rate dependent on
the running speed thus shows a clear, more or less sharp
break at the transition from the aerobic low-power range to
the anaerobic high-power range, via which the LBP is
determined. The heart rate characteristic for the LBP and the
associated running speed can be simply read from the X/Y
diagram.

[0009] However, the Conconi test is comparably elaborate
and can hardly be executed without a trained attendant.
Additionally, with the Conconi test the LBP can be deter-
mined only comparatively imprecisely, due to the weather
dependency and the capability of the test person to precisely
control his speed.

SUMMARY OF THE INVENTION

[0010] The invention is based on the object to provide an
apparatus and appertaining method for training adjustment
in sports, particularly running sports, with which a simple,
non-invasive and automatic determination of the lactate
balance point is possible.

[0011] This object is inventively achieved by an apparatus
for training adjustment in sports, comprising: a motorized
treadmill for which a running speed can be predetermined;
a pulse measurement device configured to supply a mea-
surement value of the heart rate of a test person; a control
unit connected to the pulse measurement device, the control
unit configured to control the running speed of the motorized
treadmill, the control unit comprising: a module to deter-
mine a lactate balance point, the module comprising: a
mechanism to successively increase the running speed in a
training course; a mechanism to register a time curve of the
heart rate; and a mechanism to determine the lactate balance
point of the test person via evaluation of a dependency of the
heart rate on the running speed.

[0012] This object is also achieved by a method for
performing a training adjustment, comprising: measuring a
heart rate of a test person; registering a time curve of the
heart rate; controlling a running speed of a motorized
treadmill by successively increasing the running speed in a
training course; and determining a lactate balance point by
evaluating a dependency of the heart rate on the running
speed.
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[0013] According to the invention, the apparatus com-
prises a motorized treadmill for a test person. Furthermore,
a control unit is provided via which a running speed can be
predetermined for the treadmill. The control unit is con-
nected with a pulse measurement device to measure the
heart rate of the test person. The control unit comprises a
module to determine the lactate balance point (LBP) for
which the heart rate of the test person can be supplied as an
input value. This module is fashioned to successively
increase the running speed of the treadmill in the training
course, and at the same time to record the time curve of the
heart rate of the test person. Furthermore, the module is
fashioned to evaluation the functional dependency of the
heart rate on the running speed, and from this to determine
the LBP of the test person.

[0014] Various embodiments of the invention and advan-
tages thereof are described below. An automatic, non-inva-
sive determination of the LBP is advantageously possible
with the specified apparatus. Medical knowledge or a trained
attendant are therefore not necessary for implementation.
The test person can thus use the apparatus for a self-test. The
apparatus can be realized cheaply and comparably space-
saving. This particularly allows the determination of the
LBP within closed spaces such as a sports medicine practice,
a fitness studio or any other closed training facility. Finally,
the test result is available without time delay as a result of
the automatic evaluation. In particular, no manual evaluation
or post-processing of the test data is necessary. The test
implementation thus requires only a comparably small tem-
poral cost. This in particular also eases a frequent repetition
of the test, as it is important for an optimized long-term
adjustment of the training, particularly in competitive sports.

[0015] An advantage of the apparatus is in particular that,
via control of the treadmill, the power to be generated by the
test person in the form of the adjustable running speed can
be predetermined exactly, whereby the LBP can be deter-
mined with high precision.

[0016] The module is appropriately fashioned to detect the
transition heart rate at which the heart rate as a function of
the running speed deviates from the linear low-power ratio
in the aerobic range and transitions into the high-power ratio
characteristic of the anaerobic range. The module deter-
mines this transition heart rate associated with the LBP via
analysis of the heart rate curve with established mathemati-
cal methods of function analysis, for example differential
formation, and/or via methods of linear or non-linear regres-
sion.

[0017] A variant of the inventive apparatus provides that
the module increases the running speed in regular intervals,
or alternatively increases the running time, similar to the
conventional Conconi test. Here as well, the running speed
is preferably increased in regular speed stages.

[0018] Moreover, however, the use of a motorized tread-
mill also allows possibilities that are not given or are barely
given in the conventional Conconi test. Thus, it is provided
in a particularly advantageous alternative embodiment that
the module does not vary the running speed in stages, but
rather as a continuous function increasing with the running
time or a particular route. Such a continuous change of the
running speed is, on the one hand, frequently felt to be more
comfortable by the test person in comparison with a jumping
speed change. On the other hand, a continual variation of the
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running speed also leads to an increase of the measurement
precision in the determination of the LBP. The change of the
running speed is understood as “continuous” when the
running speed is, in fact, increased in stages; the speed
stages are, however, so small (for example, 0.1 km/h or less)
that the test person perceives the change of the running
speed as quasi-continuous.

[0019] Optionally, in an embodiment, it is provided that a
measurement value of the blood pressure of the test person
is additionally supplied by a non-invasive blood pressure
measurement device. The module displays the curve of the
blood pressure and draws upon the dependency of the blood
pressure on the running speed for support to determine the
LBP.

[0020] The module is advantageously connected with the
output unit. Alternatively or simultaneously, a monitor and/
or a printer are provided as an output unit. Via the output
unit, it is advantageously possible to output the measure-
ment curve of the heart rate and/or the test result in image
or text form. This preferably already ensues during the test
course in order to given the test person a way at hand for self
monitoring. In particular, given frequent repetition of the
test, the test person can thus establish a coenesthesia (a body
feeling or sense) for the arrival at the LBP by monitoring the
test curve during the test course.

[0021] At least one test person-specific parameter can
preferably be supplied to the module via an input apparatus.
The age, weight, height, class (for example, beginner, ama-
teur athlete, competitive athlete) and/or at least one health
risk factor (for example, nicotine consumption, heart disor-
der, high blood pressure, etc.) are drawn upon as test
person-specific parameters, particularly in an arbitrary com-
bination. Based on these data, the module adjusts an indi-
vidual test program using stored characteristic lines. The test
person-specific parameter or parameters are in particular
considered in the selection of the initial speed and the time
curve of the running speed.

[0022] The module preferably compiles a training recom-
mendation (that is output to the test person after the end of
the test) using the determined LBP and the test person-
specific parameter or parameters, with reference to stored
characteristic lines.

DESCRIPTION OF THE DRAWINGS

[0023] Exemplary embodiments of the invention are sub-
sequently explained in detail with reference to the following
drawings.

[0024] FIG. 1is a pictorial schematic representation of an
apparatus for training adjustment in sports, particularly
running sports, with a motorized treadmill and a control unit;

[0025] FIG. 2 is a schematic block circuit diagram of the
control unit according to FIG. 1 and the peripheral devices
connected with it;

[0026] FIGS.3A, B are graphs showing an exemplary test
course to determine the lactate balance point with running
speed increased in stages, as well as the exemplary curve of
the heart rate of a test person dependent on the running
speed,

[0027] FIGS. 4A, B are graphs showing, in a representa-
tion according to FIGS. 3A, B, an alternative test curve in
which the running speed is continuously increased; and
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[0028] FIG. 5 is an example of a training recommendation
output by the apparatus according to FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0029] Referring to the Figures, in which parts and quan-
tities corresponding to one another are always provided with
the same reference characters, various embodiments of the
invention are described below.

[0030] The apparatus 1 shown in FIG. 1 comprises a
treadmill 3 driven by a motor 2. The motor 2 can be
controlled by a control unit 4. The control unit 4 is particu-
larly in the position to precisely set a predetermined tread-
mill speed (subsequently designated as a running speed v).
The running speed v may be variable continuously or in
stages in narrow speed steps of =0.1 km/h.

[0031] The control unit 4 is furthermore connected with a
pulse measurement device 5a. The pulse measurement
device 5a is to be attached to the body of a test person 6 (i.e.,
an athlete to be tested), for example in the form of a chest
belt. The pulse measurement device Sa communicates with
the control unit 4, preferably via an infrared (IR) interface.
For this, the pulse measurement device Sa comprises an IR
transmitter 7 that is connected via a light line 8 with an IR
receiver 10 arranged on a mount 9 of the treadmill 3. The IR
receiver 10 is in turn connected with the control unit 4.

[0032] In the test course, the pulse measurement device 5a
measures the heart rate HF of the test person 6 continuously
or in short intervals. The measurement value of the heart rate
HF is supplied to the control unit 4 as an input value via the
IR interface formed from the IR transmitter 7 and the IR
receiver 10.

[0033] Instead of the IR interface, any other type of
wireless data transmission can also be used. Furthermore,
the pulse measurement device 5a can also be connected with
the control unit 4 via a conventional cable connection.

[0034] A further pulse measurement device 5¢ is addition-
ally or alternatively integrated into a handhold 11 which is
attached to the mount 9 of the treadmill 3.

[0035] In a similar (not explicitly shown) manner, the
blood pressure of the test person 6 is optionally collected as
an additional measurement quantity by way of a non-
invasive blood pressure measurement device and supplied to
the control unit 4.

[0036] Moreover, the apparatus 1 comprises a control
panel 12 connected with the control unit 4. Data that are
supplied to the control unit 4 as input values can by input by
the test person 6 via this control panel 12. On the other hand,
the control panel 12 also serves as an output unit of the
control unit 4, in that output values are given to the control
panel 12 by the latter and are displayed there for the test
person 6 in visual or audio-visual form.

[0037] The control unit 4 is finally connected with a
printer 13 as a further output device.

[0038] FIG. 2 shows the control unit 4 again in a sche-
matic circuit block diagram, as well as the peripheral devices
(for example, the motor 2, the pulse measurement devices 5a
and 5b, the control panel 12 and the printer 13) connected
with this. From this representation, it is clear that the control
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panel 12 is provided with input and output for data. Akeypad
14 preferably serves as a data input. A screen 15 or alter-
natively a light-emitting diode display is provided as a data
output.

[0039] The control unit 4 is provided with a module 16 to
determine the lactate balance point (LBP). This module 16
is preferably a software module.

[0040] The apparatus 1 enables the training adjustment of
the test person 6, in that it determines his LBP, automatically
generates an individual training instruction, and outputs it to
the test person 6. For this, the module 16 here controls a test
program, in the course of which it successively increases the
running speed v of the treadmill 3 and simultaneously
records the curve of the heart rate HF of the test person 6.

[0041] Before the beginning of the test, the module 16
prompts the test person 6 (via the control panel 12) to input
a plurality of test person-specific parameters P,. These
parameters P_ comprise the age, weight, size and the class
(for example, graded in beginner, advanced runner, com-
petitive athlete, etc.). Furthermore, health risk factors such
as high blood pressure, heart diseases or nicotine consump-
tion are preferably queried and drawn upon as further test
person-specific parameters P,. For individualization of the
results, further personal data can be input, such as the name
of the test person 6 or an identification number.

[0042] After this, the module 16 calculates or determines
a test program using stored characteristic data. In particular,
using the parameters P_, the module 16 determines the initial
speed and the temporal speed curve.

[0043] At the beginning of the test, the module 16 outputs
a start notification to the test person 6 via the control panel
12 and starts the treadmill 3 with the predetermined initial
seed. During the test course, the module 16 determines the
time curve of the heart rate HF together with the associated
running speed v. Furthermore, the module 16 determines the
course distance s covered.

[0044] The heart rate HF recorded during an exemplary
test course is shown in FIGS. 3A, B together with the
running speed v and the course distance s covered, depen-
dent on the test duration t. In these test variants, as in the
conventional Conconi test, the running speed v is increased
in stages in regular intervals of the course s by a regular
speed step Av, until the test person 6 can no longer keep up
with the running speed v predetermined by the treadmill 3
and aborts the test course by pressing a key on the control
panel 12. The module 16 displays the measured heart rate
HF together with the associated running speed v and the
course distance s covered.

[0045] For evaluation, the module 16 analyzes the heart
rate HF as a function of the associated running speed v. The
dependency of the heart rate HF on the running speed v
associated with the test course according to FIG. 3A is
shown by example in FIG. 3B. The module 16 analyzes the
curve course shown in FIG. 3B with prevalent mathematical
methods, for example, differential formation, linear or non-
linear regression, iterative adaptation to a model function,
etc., and thus determines the transition displayed in FIG. 3B
by an arrow 17 between the linear curve of the heart rate HF
in the aerobic low-power range 18 and the behavior of the
heart rate HF deviating from this in the anaerobic high-
power range 19. From this, the module 16 determines the
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transition heart rate HF,, characteristic for the LBP and the
associated transition running speed v,,. In the event that the
blood pressure has been collected, the module 16 draws
upon the curve of the blood pressure of the test person 6 as
support in the determination of the LBP.

[0046] In an alternative test course shown in FIGS. 4A, B,
the control unit 4 increases the running speed v linearly,
meaning, in particular, continuously with the run time t. In
FIG. 4A, the time curve of the running speed v, the course
distance s covered and the measured heart rate HF are
exemplarily shown again.

[0047] The dependency resulting from this of the mea-
sured heart rate on the running speed is (analogous to FIG.
3B) illustrated in FIG. 4B. In the manner specified in
connection with FIGS. 3A, B, the module 16 determines the
LBP with the associated transition heart rate HF, and the
transition running speed v,,.

[0048] The measurement curve according to FIG. 3B or,
respectively, FIG. 4B is preferably already displayed on the
screen 15 of the control panel 12 during the test course or
subsequently.

[0049]  After the end of the test, the module 16 produces an
individual training recommendation 20 for the test person 6
using the determined LBP, the collected test person-specific
parameters P_ and stored empirical characteristic data. The
module 16 outputs these to the test person 6 via the printer
13. Such a training recommendation 20 is exemplarily
shown in FIG. 5.

[0050] For the purposes of promoting an understanding of
the principles of the invention, reference has been made to
the preferred embodiments illustrated in the drawings, and
specific language has been used to describe these embodi-
ments. However, no limitation of the scope of the invention
is intended by this specific language, and the invention
should be construed to encompass all embodiments that
would normally occur to one of ordinary skill in the art.

[0051] The present invention may be described in terms of
functional block components and various processing steps.
Such functional blocks may be realized by any number of
hardware and/or software components configured to per-
form the specified functions. For example, the present
invention may employ various integrated circuit compo-
nents, e.g., memory elements, processing elements, logic
elements, look-up tables, and the like, which may carry out
a variety of functions under the control of one or more
microprocessors or other control devices. Similarly, where
the elements of the present invention are implemented using
software programming or software elements the invention
may be implemented with any programming or scripting
language such as C, C++, Java, assembler, or the like, with
the various algorithms being implemented with any combi-
nation of data structures, objects, processes, routines or
other programming elements. Furthermore, the present
invention could employ any number of conventional tech-
niques for electronics configuration, signal processing and/
or control, data processing and the like.

[0052] The particular implementations shown and
described herein are illustrative examples of the invention
and are not intended to otherwise limit the scope of the
invention in any way. For the sake of brevity, conventional
electronics, control systems, software development and
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other functional aspects of the systems (and components of
the individual operating components of the systems) may
not be described in detail. Furthermore, the connecting lines,
or connectors shown in the various figures presented are
intended to represent exemplary functional relationships
and/or physical or logical couplings between the various
elements. It should be noted that many alternative or addi-
tional functional relationships, physical connections or logi-
cal connections may be present in a practical device. More-
over, no item or component is essential to the practice of the
invention unless the element is specifically described as
“essential” or “critical”. Numerous modifications and adap-
tations will be readily apparent to those skilled in this art
without departing from the spirit and scope of the present
invention.

REFERENCE LIST
[0053] 1 apparatus
[0054] 2 motor
[0055] 3 treadmill
[0056] 4 control unit
[0057] 5a, 5b pulse measurement device
[0058] 6 test person
[0059] 7 IR transmitter
[0060] 8 light line
[0061] 9 mount
[0062] 10 IR receiver
[0063] 11 handhold
[0064] 12 control panel
[0065] 13 printer
[0066] 14 keypad
[0067] 15 screen
[0068] 16 module
[0069] 17 arrow
[0070] 18 low-power range
[0071] 19 high-power range
[0072] 20 training recommendation
[0073] v running speed
[0074] HF heart rate
[0075] P_ parameter
[0076] s course distance
[0077] t test duration
[0078] Av speed step
[0079] HEF, transition heart rate
[0080] V, transition running speed

What is claimed is:

1. An apparatus for training adjustment in sports, com-
prising:
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a motorized treadmill for which a running speed can be
predetermined,

a pulse measurement device configured to supply a mea-
surement value of the heart rate of a test person;

a control unit connected to the pulse measurement device,
the control unit configured to control the running speed
of the motorized treadmill, the control unit comprising:

a module to determine a lactate balance point, the
module comprising:

a mechanism to successively increase the running
speed in a training course;

a mechanism to register a time curve of the heart
rate; and

a mechanism to determine the lactate balance point
of the test person via evaluation of a dependency
of the heart rate on the running speed.

2. The apparatus according to claim 1, wherein the
module is configured to establish the lactate balance point
via determination of a transition heart rate which, given
representation of the heart rate as a function of the associated
running speed, characterizes the transition between a linear
low-power range and a high-power range deviating there-
from.

3. The apparatus according to claim 1, wherein the
module is configured to increase the running speed in
regular intervals of a course distance or the run time.

4. The apparatus according to claim 1, wherein the
module is configured to increase the running speed in
regular speed steps.

5. The apparatus according to claim 1, wherein the
module is configured to vary the running speed as a con-
tinuously increasing function of the run time or of a course
distance.

6. The apparatus according to claim 1, wherein at least
one test person-specific parameter is associated with the
module, and that the module is configured to determine a run
time-dependent or a course distance-dependent curve of the
running speed dependent on this parameter.
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7. The apparatus according to claim 6, wherein the
module is configured to utilize a characteristic selected from
the group consisting of age, weight, height, class, and at least
one health risk factor as a test person-specific parameters.

8. The apparatus according to claim 1, further comprising:

an output unit connected with the module to output or
display at least one of a measurement curve of the heart
rate and the lactate balance point.
9. The apparatus according to claim 8, wherein the output
unit s a screen.
10. The apparatus according to claim 8, wherein the
output unit is a printer.
11. The apparatus according to claim 1, further compris-
ing:

a non-invasive blood-pressure measurement device con-
nected to the module to provide a measurement value
of the test person’s blood pressure, the module further
comprising a recording mechanism to record a curve of
the blood pressure and to draw upon this for support to
determine the lactate balance point.

12. The apparatus according to claim 6, wherein the
module is configured to generate and output an individual
training recommendation for the test person using the deter-
mined lactate balance point and the at least one test person-
specific parameter.

13. A method for performing a training adjustment, com-
prising:

measuring a heart rate of a test person;
registering a time curve of the heart rate;

controlling a running speed of a motorized treadmill by
successively increasing the running speed in a training
course; and

determining a lactate balance point by evaluating a depen-
dency of the heart rate on the running speed.



THMBW(EF)

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

HAT R E (TR AGE)

FRI& B A
RAAN
IPCH %S

CPCH¥S

L 5E4X
H 2T SR
S\ EREERE

BEGF)

NTFizs , BRRBSEHFNIGET  BHT -DEENNES
E AAZRENRBEA ZTUME  RelEE3BEEIRFER
ZREQEBRIBIY , AETEETHREETTARE , AhiEs
BRUERIENEREUEHRNXA RN ORONERE , FEhLE
FETIFE - THEARTHINER , ZERATELRSVEGIRE
FHELSEE | IEFORNE L , BT I AR REEN R E
P B8 RO R SR E R R,

RTHEEPIGETHRENSZ , Br—RERSEHH

US20050164832A1 NI (»&E)B
US10/856386 RiEH
SiERMICHAEL
S 5=MICHAEL

7] FESTGMBH

MASCHKE MICHAEL

MASCHKE, MICHAEL

patsnap

2005-07-28

2004-05-28

A61B5/00 A61B5/02 A63B22/02 A63B24/00 A63B69/00 A63B21/002

A61B5/0017 A61B5/02 A63B22/0235 A63B2230/30 A63B2220/34 A63B2225/50 A63B2230/04 A63B69

/0028
10324904 2003-05-30 DE
US7384376

Espacenet USPTO

PRINTER

) T O]

| =

13

CONTROL

v
moTor UNIT


https://share-analytics.zhihuiya.com/view/32343d17-4fa9-45d8-8229-61871483d70e
https://worldwide.espacenet.com/patent/search/family/033482376/publication/US2005164832A1?q=US2005164832A1
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=%2220050164832%22.PGNR.&OS=DN/20050164832&RS=DN/20050164832

