ELECTRODE APPARATUS FOR MEASURI NG | MPEDANCE W THI N THE HUMAN BODY, AND
APPARATUS USI NG SAME FOR MEASURI NG | MPEDANCE W THI N THE HUMAN BODY
AND 5PERFORM NG TREATMENT TECHNI CAL FI ELD The present disclosure relates to
an apparatus for neasuring inpedance of a 10 subject including human and
treating certain conditions of the subject. Mire particularly, it relates
to an apparatus for neasuring inpedance of a human body and treating a
certain condition of a human body, which can precisely and automatically
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20 human body to change certain functions of the human body. The
acupuncture's treating effects vary dependi ng on whet her the acupuncture
points are precisely located. Practitioners |ocate the acupuncture points
by their past experience and personal technique.

TECHNICAL FIELD

The present disclosure relates to an apparatus for measuring impedance of a

10  subject including human and treating certain conditions of the subject. More
particularly, it relates to an apparatus for measuring impedance of a human body

and treating a certain condition of a human body, which can precisely and
automatically locate acupuncture points of a human body, display the location as a
three-dimensional image, and facilitate acupuncture treatment using the

15 located/displayed actupuncture points.

BACKGROUND ART
Acupuncture treats certain conditions of a human body (e.g., brain) by
physically (e.g., mechanically or electrically) stimulating acupuncture points of the
20 human body to change certain functions of the human body. The acupuncture's
treating effects vary depending on whether the acupuncture points are precisely
located. Practitioners locate the acupuncture points by their past experience and
personal technique.
Electrical Impedance Tomography (EIT) was recently proposed and has
25 been used as a medical imaging technique for some reasons. First, hardware
systems using EIT are not expensive. Second, EIT is non-destructive and safe to a

subject (e.g., human body). Third, temporal resolution provided by EIT is greater



El ectrical I|npedance Tonography (EIT) was recently proposed and has 25 been
used as a nedi cal inmaging technique for sone reasons. First, hardware
systens using EIT are not expensive. Second, Eit is non-destructive and
safe to a subject (e.g., human body). Third, tenporal resolution provided
by FIT is greater than those provided by X-ray or MR while the spati al
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different distribution patterns of nerve tissues and soft 5 tissues.

Locat i n§ lew&ipunct ure points of a human body thus tends to rely on medi cal
prof essi onal s' experience. FIT anal yzes acupuncture points of a human body
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predeterm ned order, 15 resistance data in response to the electric

cur r entbqdy fremadhe erseestive REepgiestiBgice data is di spl ayed as an i nage.

According to EIT, a few milivolts of electric current at 10 to 100kHz are
allowed to flow through a human body and a resistance of the human body in

10 response to the electric current is measured. Acupuncture points of a human body
have an impedance lower than that of tissues surrounding the acupuncture points.
To find out the electrical characteristics of cross-sections of a human body, a
plurality of electrodes are attached to a human body, a certain level of electric
current is allowed to flow through the human body in a predetermined order,

15 resistance data in response to the electric current is measured, and the resistance
data is displayed as an image.

A prior art electrical impedance‘tomography is described with reference to
the drawings. FIGS. 1 to 4 show the principle of imaging resistance data of a
human body in the prior art electrical impedance tomography.

20 A plurality of electrodes are attached to a human body. Electric current is
allowed to flow through the human body sequentially. Resulting resistance data is
measured and displayed as an image. As shown in FIG. 1, for example, 2 x 2 of
input electrodes (S, s) and receiving electrodes (R, r) are attached to a human body,

electric current is allowed to flow, and resulting resistance is measured.



A prior art electrical inpedance tonography is described with reference to
the drawings. FIGS. 1 to 4 show the principle of inmaging resistance data of
a human body in the prior art electrical inpedance tonography. 20A
plurality of electrodes are attached to a human body. Electric current is
allowed to flow through the human body sequentially. Resulting resistance
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acupuncture points can be seginificantly low. Third,
current is allowed to flow through the human body sequentlally and resulting

15  resistances are measured. For example, the measured vertical and horizontal
resistance values are the sum of all resistances of the body. Distribution of
resistance data with regard to a certain cross-section of the body can be detected.
Alternatively, from a known resistance distribution data, voltage distribution can be
calculated according to the strength of the current, thereby being able to display an

20 equipotential line.

The prior art EIT apparatus, however, has the following problems. First, as
skeletons of a human body are imaged, it takes a lont time to perform data
processing. Second, depending on how the electrodes are attached to a human

body, resolution of the image of acupuncture points can be seginificantly low. Third,



al t hough acupuncture points can be real-tinme detected, acupunctural
treatnent cannot be perforned using the detected points. DETAILED
DESCRI PTI ON OF THE | NVENTI ON 5TECHNI CAL PROBLEM To sol ve the
above-descri bed problens, the present invention provides an el ectrode
device for neasuring inpedances of a human body and an apparatus conpri sing
the el ectrode device. The el ectrode device and the apparatus can
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human body, 10display the points as a three-di nensional inage, and allow a
preci secanwp baqerioemedasingethe deietted poirfter med at a desired | ocati on.

TECHNI CAL SOLUTION I n one aspect, the present invention provides an

el ectrode device for is neasuring inpedances of a human body, conprising:
a cylindrical housing nmenber having a guide rod nounted to an open side

thereof; a cyETIEERDESICIUIPTION OF HME INVENTIORed to be pressed against
y

the skin of a human bo and noved back and forth through the open side

al ong the gui Qh i lient nmenber interposed between the
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cyli'ndrical el&ectr d the cylindrical housing nmenber to
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electrode device for measuring impédances of a human body and an apparatus
comprising the electrode device. The electrode device and the apparatus can
automatically and precisely locate acupuncture points (meridians) of a human body,
10 display the points as a three-dimensional image, and allow a precise acupuncture

treatment to be performed at a desired location.

TECHNICAL SOLUTION
In one aspect, the present invention provides an electrode device for
15 measuring impedances of a human body, comprising: a cylindricalyhousing member
having a guide rod mounted to an open side thereof; a cylindrical electrode member
configured to be pressed against the skin of a human body and moved back and
forth through the open side along the guide rod; and a resilient member interposed
between the cylindrical electrode member and the cylindrical housing member to
20 resiliently move the cylindrical electrode member back and forth along the guide rod.
In some embodiments, the cylindrical electrode member is an electrode
made of a conductive material or an electrode coated with a conductive material.

The conductive material may be, e.g., gold.



In some enbodi ments, the cylindrical electrode nmenber is an el ectrode nade
of a conductive material or an electrode coated with a conductive material.
The conductive material may be, e.g., gold. In some enbodi nents, a
protruding portion is forned at the open end of the cylindrical electrode
menber such that engagenent between the cylindrical electrode nenber and
the cylindrical housing nmenber is fagilitated. In so
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material or an el ectrode coated with a conductive material. ~In sone
enbodi neslindrical feleatioder cnembengsysdr tthah éngagemand Setwern oiben ayiipdrieal t he
cylindrical housing nenber and a second protruding portion is forned at the

ot her séldetrede ireeniyrlanddhe @glindrivas hogsing m@nber is facilitated. 1 n sone
enbodi nents, the resilient nenber is nade of a conductive material. 10 The
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bet ween two adj acent el ectrode holes and the distance between two adj acent
first nebet gdaof & aylmdsieal hiausing sxegbesf Smm to 20mm 201 n sone

enbodi ments, the apparatus nay further conprise a cover configured to be
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second electrical lines. Preferably, the cover may include a plurality of
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can be positioned over the respective first needle holes of the base plate
when the covel ahgther aspect, the present invention provides an apparatus for measuring
impedance of a human body, which comprises: a base plate having a plurality of
electrode holes formed in a lattice structure and a plurality of a first needle holes
formed in a lattice structure such that the electrode holes and the first needle holes
15 are arranged alternately; a plurality of electrodes mounted to the electrode holes;
and first and second electrical lines connected to the electrodes.
In some embodiments, the’distance between two adjacent electrode holes
and the distance between two adjacent first needle holes are set in a range of 5Smm
to 20mm.
20 In somé embodiments, the apparatus may further comprise a cover
configured to be engaged with the base plate to protect the electrodes and the first
and second electrical lines. Preferably, the cover may include a plurality of second

needle holes arranged such that the respective second needle holes can be

positioned over the respective first needle holes of the base plate when the cover is



engaged with the base plate. Preferably, the outer wdth of the second
needl e hol es may be designed to be greater than the inner wi dth thereof.
In some enbodi nents, the cover is provided with at |east one identifying
menber. Preferably, the cover may be made of silicone. 5In sone

enbodi nents, the cover may be shaped to be a hem sphere or a cylinder.

Preferably, the.cover may further conprise a pluralit f gui de hol
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I n sone enbodinents, the first electrical lines are fornmed between the
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direction of Y-axis. In sone enbodi nents, the first electrical lines are
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In some embodiments, the first el-ectrical lines are formed between the

respective electrodes and the respective first needle holes in the direction of X-axis
10 and the second electrical lines are formed between the respective electrodes and the
respective first needle holes in the direction of Y-axis.

In some embodiments, the first electrical lines are connected to input
electrodes and the second electrical lines are connected to receiving electrodes.

In another aspect, the present inventions provides an apparatus for

15 measuring impedances of a human body, comprising: a circular base plate including
a plurality of electrode hoes and a plurality of first needle holes, the electrode holes
and the first needle holes being formed eccentrically and alternately; a plurality of
electrodes mounted to the electrode holes; and first and second electrical lines
connected to the electrodes. Preferably, the first electrical lines and the second

20 electrical lines may be connected to the electrodes alternately.

In still another aspect, the present invention provides an apparatus for
heasuring impedances of a human body, comprising: a plurality of base plates
provided radially with a predetermined distance between two adjacent base plates,
each of which base plates has a plurality of electrode holes and a plurality of first

25 needle holes, the electrode holes and the first needle holes being mounted



20el ectrical lines may be connected to the electrodes alternately.

In still another aspect, the present invention provides an apparatus for
measuri ng i npedances of a human body, conprising: a plurality of base

pl ates provided radially with a predeterm ned di stance between two adj acent
base plates, each of which base plates has a plurality of el ectrode hol es
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tor eceiir]gbtngelgétsoc(}erso%er]%. the second electrical lines are connected to receiving
electrodes.

15 In a further aspect, the present invention provides an apparatus for
measuring ifnpedances of a human body, comprising: a base plate having a plurality
of radial holes provided radially with a predetermined distance between two adjacent
holes, the base plate having a plurality of electrode holes and a plurality of first
needle holes between two adjacent radial holes; a plurality of electrode devices

20  mounted to the electrode holes; and first and second electrical lines connected to the
electrode devices alternately, wherein the electrode holes and the first needle holes
are mounted alternately. Preferably, the first electrical lines may be connected to
input electrodes and the second electrical lines are connected to receiving

electrodes.

25



25 ADVANTAGEQUS EFFECT The present invention provides advant ageous
effects including the followng. First, the data about the |ocation of
acupuncture points can be easily and quickly obtained. Second, acupuncture
points can be | ocated precisely regardless of 5 curvature of the skin of a
human body. Third, acupuncture points can be |ocated and di spl ayed w t hout

decrease inr i of the skin to be contacted by the

appar at us. F&iﬁ*ﬁl‘-%éﬁggégégéﬁ acupuncture points can be displayed as a
t hree-di nensi onal image in conbination with CT or MRl devices. Fifth,
acupunct ure Jberresentinpentioscprovidlesiadimntagrausyefiants indlysling the followéng. ment
can be perfornmed 10according to the |ocated points, which allow a user even

wi t houtFisstf fHec deata akaytetheclcativm dﬁmuphacmp@moattes:anBRé ErasESOE §Uicki OF
THE DRAWNGS FIGS. 1 to 4 illustrate the principle of displaying resistance

of a humainegdy Q&@'ﬁdarbduma@t@écwﬁtsn@amb@ RRAKEN red1sdly etk dlesal of
i npedance tonography. I's a Ccross- sectional view show ng a
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and displayed without decrease in resolution regardless of the skin to be contacted
by the apparatus. Fourth, the data about acupuncture points can be displayed as a
three-dimensional image in combination with CT or MRI devices. Fifth, acupuncture
points can be located automatically and acupuncture treatment can be performed

10 according to the located points, which allow a user even without sufficient experience

to use the apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. 1 to 4 illustrate the principle of displaying resistance of a human body
15 as animage according to a conventional electrical impedance tomography.

FIG. 5 is a cross-sectional view showing a dissembled state of an electrode
device for measuring impedance of a human body according to the first embodiment
of the present invention.

FIG. 6 is a cross-sectional view showing an assembled state of the electrode

20 device of FIG. 5.

FIG. 7 is a cross-sectional view showing an example of application of the
electrode device of FIG. 5.

FIG. 8 is a perspective view of an apparatus for measuring impedance of a
human body according to the first embodiment of the present invention.

25 FIG. 9 is a perspective view of the bottom of the apparatus of FIG. 8.



FIG 6 is a cross-sectional view show ng an assenbl ed state of the

el ectrode 20device of FIG 5. FIG 7 is a cross-sectional view

showi ng an exanple of application of the el ectrode device of FIG 5.

FIG 8 is a perspective view of an apparatus for neasuring inpedance of a

human body according to the first enbodi nent of the present invention.

25FIG 9 is erspective view of the bottom of the ratus of FIG 8.
Fier 4 gt B

FIG 10 is a &L RRPESRAANR MRMSAEVINGNS APPSR IYS COgRIGE PRi ng an
an exenpl ary cover. FIG 11 is a perspective view showi ng the bottom
of the amexaippanacaeerof FIG 8 conprsing an exenplary cover. 5FIG 12 is an
enl arged view showi ng a hole of the cover of FIGS. 10 and 11. FI G
13 is a perspést Ve aipevsputive vipwt browipgathathustoat oFhé.th8 appapatusioh§l@not her
exenpl ary cover. FIG 14 is a perspective view show ng the apparat us
of FIGg gomgrgmé gh@eﬁ,@é,&yldo\,@ﬂot her exenpl ary cover.
5 FIG. 12 is an enlarged view showing a hole of the cover of FIGS. 10 and 11.
FIG. 13 is a perspective view showing the apparatus of FIG. 8 comprising
another examplary cover.
FIG. 14 is a perspective view showing the apparatus of FIG. 8 comprising a
still another examplary cover.
10 FIG. 15 is an enlarged view showing a guide hole member of the covers of
FIG. 13 and 14.
FIGS. 16 and 17 illustrate that an apparatus according to the present
invention has flexibility.
FIG. 18 is a perspective view showing the apparatus of FIG. 8 comprising a
15  still further examplary cover.
FIG. 19 is a perspective view showing the bottom of the apparatus of FIG. 18
comprising a still further examplary cover.
FIG. 20 is an enlarged view showing a guide hole member of the covers of
FIG. 18 and 19.
20 FIG. 21 shows electrode devices and electrical lines of an apparatus
according to the first embodiment of the present invention.
FIG. 22 is a perspective view of an apparatus for measuring impedance of a

human body according to the second embodiment of the present invention.

FIG. 23 is a perspective view of the bottom of the apparatus of FIG. 22.



10FIG 15 is an enl arged view showi ng a gui de hol e nenber of the covers of

FIG 13 and 14. FIGS. 16 and 17 illustrate that an apparatus
according to the present invention has flexibility. FIG 18 is
a perspective view show ng the apparatus of FIG 8 conprising a 15still
further exenplary cover. FI G 19 is a perspective view show ng the
bottom of th ppar at us f FI 18 co stil] further ex lary
cover. %'éi Eewme%mr%ﬁ%ﬁ %?H%%Oghh%@%ﬁwsré@@r of
the covers of FIG 18 and 19. 20FI G 21 shows el ectrode devi ces and
electriZal lines of an apparatus according to the first enbodi nent of the
present invention. FIG 22 is a perspective view of an apparatus for

measuring i mpé@anbds af planbwiew dicily appamtul agedrdinghthesthordrnembodiodintexfit of
the present invention. FIG 23 is a perspective view of the bottom of the
appar atiyg mésdrtinvetion.
5 FIG. 26 is a plane view of an apparatus according the fourth embodiment of
the present invention.

Reference numerals set forth in the Drawings includes reference to the

following elements as further discussed below:

10: housing member 11: guide rod
10 20: resilient member 30: cylindrical electrode member
100: base plate 110: electrode hole
120: first needle hole 130: radial hole
200: electrode device 300, 310: electrical lines
400, 500, 600: cover ' 410, 510, 610: second needle hole
15 420, 520, 620: connecting hole 430, 530, 630: identifying member

MODE OF THE INVENTION
Reference will now be made in detail to the preferred embodiment of the
present invention, examples of which are illustrated in the drawings attached
20  hereinafter, wherein like reference numerals refer to like elements throughout. The
embodiments are described below so as to explain the present invention by referring
to the figures.
Terms used herein are those used generally in the art unless otherwise being
defined herein, in which case such terms are described in the specification and they

25 should be construed by replying on the description. Also, detailed description of the

10



FIG 24 shows el ectrode devices and electrical lines of the apparatus of
FIG 22. FIG 25 is a plane view of an apparatus according the third
enbodi ment of the present invention. 5FIG 26 is a plane view of an
apparatus according the fourth enbodi nent of the present invention.

Ref erence nunerals set forth in the Drawi ngs includes reference to the

Fod 100PIsRdTR e baro o Pt aredm tat it Siibaredbosgagae ™ °°
pl at e110: el ectrode hole 120: first needl e hol el30: radial hole 200:
el ect r dbe piesendépEmtiop 19 ométtes:farisiapliditynes
FIG. 5 is a cross-sectional view showing a dissembled state of an electrode
device for measuring impedance of a human body according to the first embodiment
5 of the present invention and FIG. 6 is a cross-sectional view showing an assembled
state of the electrode device of FIG. 5.
The electrode device according to the first embodiment, as shown in FIGS. 5
and 6, comprises a cylindrical housing member (10), a cylindrical electrode member
(20), and a resilient member (30). The cylindrical housing member (10) has a guide
10  rod (11) mounted to an open side thereof. The cylindrical electrode member (30) is
configured to be pressed against the skin of a human body to move back and forth
through the open side along the guide rod (11). The resilient member (30) is
interposed between the cylindrical electrode member (20) and the cylindrical housing
member (10) to resiliently move the cylindrical electrode member (20) back and forth.
15 The cylindrical electrode member (30) can be an electrode made of a
conductive material. It can also be an electrode coated with a conductive material.
Any material that shows conductivity can be used as the conductive material.
Preferably, the conductive material is non-toxic to a human body. As an example,
an electrode made of a gold or an electrode coated with gold can be used. The
20  cylindrical electrode member (30) has an open end. A protruding portion (31) is
formed at the open end of the cylindrical electrode member (30). The protruding
portion (31) may be formed in any shape that can facilitate engagement between the
cylindrical electrode member (30) and the cylindrical housing member (10).

The cylindrical housing member (10) can be made of a conductive material.

25 It can also be an electrode coated with a conductive material. Any material that
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400, 500, 600: cover410, 510, 610: second needl e hole 15420, 520, 620:
connecting hol e430, 530, 630: identifying nmenber MODE OF THE | NVENTI ON
Ref erence will now be nade in detail to the preferred enbodi ment of the
present invention, exanples of which are illustrated in the draw ngs
attached 20 hereinafter, wherein |like reference nunerals refer to |ike
el enments throughout. The enbodi nments are described . bel Qqw so as tqg explain
the prcihaits CAVGHRLIVER G5 PR Ag the qongUptR material.  AS 3N Gymple 8y
herein are those used generally in the art unless otherw se being defined
her ei n, elpatrode cradeaoé anld iort @ mlecifasiedeeatedbwith i gpld H@ns pecuset atAled, and

t hey 25shoul d be construed by replying on the description. Also, detailed
descri ptopper efiret trean sohjvecd cambearsedhatA first kroiwding potimse(12kid fozhedratt he
art and is not directly related to the present invention is omtted for

si npl i cihkYopen side ofihe cylindfical §6Rsisg FRsthbenal 0)Vi EMe Finstvybrdgrudindy Esmashl ed
state of an el ectrode device for neasuring inpedance of a human body

e 08 K b ] by SRS BT Biqldt SRGARRhoRSSIcEA R o 1< =
electrode member (30) and the cylindrical housing member (10). A second
protruding portion (13) is formed at the other side of the cylindrical housing member
(10).

The resilient member (20) can be made of any material that can show

10 resilient features. The resilient material can also be a conductive material. As an
example, a spring can be used.

FIG. 7 is a cross-sectional view showing an example of application of the
electrode device of FIG. 5. As shown in FIG. 7, when the cylindrical electrode
member (30) is pressed against the skin of a human body, the cylindrical electrode

15 member (30) can be moved along the guide rod by the resilient member (20)
according to the curvature of the skin. Accordingly, the depths of the cylindrical
electrode members that are attached to the skin can be set to be a certain value.
This can avoid a prior art problem that impedance was not be able to be measured
precisely since the depths of electrode devices attached to the skin are not constant.

20 The reference number 100 refers to a base plate in which electrode devices
according to the present invention are mounted.

FIG. 8 is a perspective view of an apparatus for measuring impedance of a
human body according to a first embodiment of the present invention, and FIG. 9 is a

perspective view of the bottom of the apparatus of FIG. 8. As shown in FIGS. 8 and

25 9, the apparatus according to the first embodiment comprises a base plate (100) and

12



state of the el ectrode device of FIG 5. The el ectrode device
according to the first enbodinent, as shown in FIGS. 5 and 6, conprises a
cylindrical housing nmenber (10), a cylindrical electrode nmenber (20), and a
resilient nmenber (30). The cylindrical housing nenber (10) has a guide 10
rod (11) nount ed to an open side thereof The cyl i ndri cal el ectrode nenber

(30) is c nf i d to be pressed t the skj uman body.to nove
back ardl RN Wdﬁhgewa%ﬁa @PHE af %gb%Sﬁep 0363@1?) plugglity “of
resilient rrerrber (30) is interposed between the cylindrical electrode
menber €lecijodebolen 1)l antta pbalit e Sirsigeedicesles 1@30)t o hes¢lerlsede olesve t he
cylindrical electrode nenber (20) back and forth. 15 The cylindrical
el ect r qdeOyrandenradngely maanbé-Yamatite ctnetiee madihe dirst needbiubblese(128) eareal . |1t
can al so be an electrode coated with a conductive material. Any materi al

that  shgygdeenifdush wvtMttfé@rsthﬂ;tme@h@ﬁtﬁaiﬁ%@pQ%J@wavmgeaahm itied elddteber abl y,
the conductive material is non-toxic to a human body. As an exanple, an

el ectr The
20" dy! et LD iehhaghe Thelebl s URuReE KRt MR Uine 185 p{?%. on
(31) is f d at t p n h | i ndrical d

The pr o?l?ﬁff?r%ghBtﬂs agﬁ? e.%) r‘?g?}g‘@é}ef §?W§%s idhe anﬁgﬁn % ﬁu(@ﬁ})gﬁ‘% tate
engagenent between the cylindrical electrode marrbe nd the

cyl i ndranchiserendi W@Cﬁ%ﬁbiﬂ% 16900, THt0)e yWhiclr Wﬁblben éecﬁe'ﬁbg?tafllﬁ’}thcan be
made of a conductive material. 25It can al so be an el ectrode coated with a
conductrefarenee & iFH6. 2AnyThmbese qllatend@00) shoviee owttuet oy tspficmatasial dkatd as
the conductive material. As an exanple, an el ectrode made of gold or an

el ect r ags saieabe Wash galedcwaed cording té\tis® cusvatamepef tha skén af eahuimaon wire
can be used. A first protruding portion (12) is formed at the open side of

thelOCWde' @l afershpe, fRERYe mhak. ofEh%oﬁér st protruding portion 5 (12)
formed’in any shape that can facilitate engagenent between the

cyI i ndrical e gChs ?ﬂ?ce%é?ﬁ?’g&) aélﬂa&ém Bl c‘tr'a E' ?\%Leshoéllﬁf NHe rrggﬁfﬂce( 10).

A second protruding portion orned a er side of t

ou it ot et e e age T, SR S o ©°
Hgteﬁ_“ aFl’re%eargbgll, ishoe cl?lgta?\cgg ggg%tel sveet lr?gtrg%g Iof 5rAﬁSm ?c? 28)r(na}nrrp| e aspring can be
The width of the first needle holes each is not limited to a specific value. It
15 can be appropriately set according to the kind of a needle and/or the purpose of
acupuncture.

FIG. 10 is a perspective view showing the apparatus of FIG. 8 comprising an
examplary cover and FIG. 11 is a perspective view showing the bottom of the
apparatus comprising the cover. The exemplary cover (400), as shown in FIGS. 10

20 and 11, is configured to be engaged with the base plate (100) to protect the
electrode devices (200) and the first and second electrical lines (300, 310). The
cover (400) has a plurality of second needle holes (410). The second needle holes
(410) are arranged in the cover (400) such that the respective second needle holes

(410) can be positioned over the respective first needle holes (120) of the base plate

25  (100) when the cover (400) is engaged with the base plate (100). The second

13



FIG 7 is a cross-sectional view show ng an exanple of application of the
el ectrode device of FIG 5. As shown in FIG 7, when the cylindrical

el ectrode nenber (30) is pressed against the skin of a human body, the
cylindrical electrode 15 nenber (30) can be noved al ong the guide rod by
the resilient menber (20) according to the curvature of the skin.

Accor di ngl t he depths of. the cylindrical electrode nmenbers that are

ALt achdtbRdR MRIES KR K ASHIaNSE:S] ke 1 Samea D AT, TS At oSl MRS o
prior art problemthat inmpedance was not be able to be nmeasured precisely
si nce threferaplyh@scshawrein Fide 1dethe secand aeedle heleshd19kicandre designed
constant. 20 The reference nunber 100 refers to a base plate in which

el ect r mlehdbai thesowrtaravidimiy dreatenéham dseimner midtht imbichameke itraasier for a
FIG 8 is a perspective view of an apparatus for neasuring inpedance of a

human hegdy teareitth AgelR ta the lsetordrpeatEMileoi41d)e M e8@RternbBY@iIRidrRg, atand
FIG 9 is a perspective view of the bottom of the apparatus of FIG 8. As

sho i I ‘ i i ephadinent
corr\g;1 i é%%ﬁa&%aé%”g@%ﬁ%m%&@qﬁs%ﬁ@F’f’?{fgo?‘gé'?ée)g%’?ﬁd{fd@&?ces (liZtOO) .
The base 100 S | ural i e tr e 10 nd

ol ur ot 15 0F 7 deehigd il B syt Y0t I REIdBEF (DG e ey S ay
arranged jn, X-Y lattice structure. The first needle holes (120 re
ot anodBateahihak opn ETTATEb 1 PHOYRIIESSTRAR (YRRIOT g AL T RISy SHAR PRt he
electrode 5 holes (100) alternately. The el ectrode devices each are

nmount ednade of silicespethe wover &1d) daerodiied withia)conmaeting beter @) derpughs ar e
connected to a plurality of first and second electrical |ines (300, 310),

whi ch wihith bectiicat tinbedan bhedminaiekted. t h reference to FIG 21. The base plate
(100) can be made of any soft material that can make the base plate curved

acagr di ng t oFfdhe 18LikVaérpecife Vigy %@iﬁwn? the Nppitatle HPHYG. Bscampasiagp! e,
e |

it can be made of silicone. stance between two adjacent
o oo RIS Sy 5 SaGREIERS, LiyBdaEe bl £ meRibechs o
cach | SERIEOSTR % VR <BR) re 3 RIEIY| o Sestog g R IE e JReer
aceor di aond nesdie holes 1518) Brs arranged in the covar (5005 Sudh thst the Tespaciive
second needle holes (510) can be positioned over the respective first needle holes
15 (120) of the base plate (100) when the cover (500) is engaged with the base plate
(100). In some embodiments, the base plate (100) is designed to be flexible so as
to become curved according to the curvature of the skin, as shown in FIG. 17 while
the base plate (100) is flat in normal condition, as shown in FIG. 16. In some
embodiments, as shown in FIG. 15, the cover (500) has a plurality of guide hole
20  members (540) each connecting the first needle holes (120) and the second needle
holes (510) to make it easier for a user to handle a needle. As described above,
preferably, the second needle holes (510) can be designed such that the outer width
is greater than the inner width, which makes it easier for a user to insert a needle to

the second needle holes (510). The cover (500) can be made of any material that

25 can perform the above-described function. As an example, it can be made of
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FIG 10 is a perspective view showi ng the apparatus of FIG 8 conprising an
exanpl ary cover and FIG 11 is a perspective view show ng the bottom of the
apparatus conprising the cover. The exenplary cover (400), as shown in
FIGS. 10 20 and 11, is configured to be engaged with the base plate (100)
to protect the el ectrode devices (200) and the first and second el ectrical

lines (300, 310 The cover . (400) has | urali of s needl e hol es
(410) . SHHroneacdhie FoG (@0Hbise BrqVides) Withed &Pﬂaﬁﬁg}gﬁ@ nalet @égggvevgﬁmwsuch
that the respective second needl e holes (410) can be positioned over the
r espectéleelrital fnesncanilbe pommect¢d.20n same rembedimeptatal I2esi oo )deniiying he

cover (400) is engaged with the base plate (100). The second needle holes

can be rdesibgngd30magviee phevidedrenvihet toves (50@) fd netkeniedbier Hoit asuser to
Preferably, as shown in FIG 12, the second needl e holes (410) can be

desi gneghiie thd bd\fert5eopurter width is greater than the inner wdth, which
nmakes it easier for a user to insert a needle to the second needl e hoI es

b o de3“0ﬁ°ﬁ%§2§3§?”§%?f?£eia¢&%§ B8 o Wﬁa‘ﬁfﬁf e e

cover (400). .The cgver can be an mater th c rform
he. abGFENRIeS PRETher SRR e B pEBRehh R il S5 EReES e,
The cover (400) is provi ded with a connecti ng hol eé %hrsg whi ch

el ect r i Rafiom johdke @pRarmius cRABYISEY thEoRPvEr SIPWsIE ® Pg’\'ﬂv i ng
the apparatus of FIG 8 conprising another exanplar cover. As shown in

FI G 13jraniregse dhercqsnop00} isrintthe fosmnobfa gyl rsp%bEeGOVHﬁe(GQGQ/é]aS( 800)
has a plurality of second needl e holes (510). The second needl e hol es (510)
are ar roggity ol sdsorebveied(e Hles Ueh0). haTheheecarbawddie rdeon@10paatbe

hol es (510) can be positioned over the respective first needle holes 15

(120Q) Oirrér{b%obﬁstﬁe%@b? (éd@@udﬂ‘lﬁat iH@ré‘s@é@ﬂ'vé §Q&)nd Sesd8 3Rt W10h chhe base

plate (100)~. In sone enbodi'nents, the base plate (100) is designed to be

flexi bI r r f n
shown i %ﬁa"f“%%&véﬁ’%‘fq”? {BURLEH PR Ak AZBY Y bRt ol (R, 25
shown in FI one enbodi as s i , COV (500)
has a pVifa ec9°\fﬁr (69511@ Fsagesgy nﬁé&hf{e%s? g%wie%@h ﬁﬂ‘é‘&‘?fﬁgo‘i" r&?r
needl e hol es (120) and the second needle holes (510) to nake it easier for
a user the hessdiatea(100d desigaedde bei firxiblaisors tpbes@patuved AeCadrsia

needl e hol es (510) can be designed such that the outer width is greater

t han t ibeioumeaturé of the shking lsnstioeen in Fé@silérwhiter the baees plajei(i86) is Batnived! e
to the second needle holes (510). The cover (500) can be nade of any

matier i adorhizhicoRGitieANaPShHWA Iih FIG. abOoVEr sinfé enftsstiments iaershoie iarFisxaopl e,

it can be nade of
the cover (500) has a plurality of guide hole members (640) connecting the first
needle holes (120) and the second needle holes (610) to make it easier for a user to
handle a needle. As described above, preferably, the second needle holes (610)
can be designed such that the outer width is greater than the inner width, which
20 makes it easier for a user to insert a needle to the second needle holes (610). The
cover (600) can be made of any material that can perform the above-described
function. As an example, it can be made of silicone. The cover (600) is provided
with a connecting hole (620) through which electrical lines can be connected. In

some embodiments, at least one identifying member (630) may be provided on the

25  cover (600) to make it easier for a user to handle the cover (600).
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silicone. The cover (500) is provided with a connecting hole (520) through
whi ch electrical lines can be connected. In sone enbodi nents, at |east one
i dentifying menber (530) may be provided on the cover (500) to nmake it
easier for a user to handle the cover (500). 5FIGS. 14 and 18 are
perspective views show ng the apparatus of FIG 8 conprising another

exanpl ary cov and FIG 19 is a per specti Vi ew w ng, t he bottom of the
appar at us coﬁ)é ngShPH‘@ odenh S&M 'Cg QYael%t”Cﬂéq@ﬁﬁv\ﬁ f a0 APR3ARHRN ngs,
the cover (600) is in the formof a cylinder. The cover (600) has a

pl ur al iagcopdingdedhe firsleemborisnesy qfethe)presert inuentian. ndogl deeipds desices ar e
10 arranged in the cover (600) such that the respective second needl e hol es
(610) c@aObanddbetfirsneeedie droldés¢120)sareqiositoriedr st tneddkse Hateels 001 20¢hof t he
base plate (100) when the cover (600) is engaged with the base plate (100).

I n somehafregi aRMifernatiRy WRkedthadthef 10Me fist dRTH dnkd (HB0)f drexfolhedso as

to becone curved according to the curvature of the skin, as shown in FIG

o et REn AR e ictye elitodsueu s (200) ARt e%@*’%’@t%?‘%&ﬁ%@'ﬁﬁ!“a' ’
?556?"%Oi’aag@sﬂﬁwa%&%'f?%%\ éaﬁé@%%?a raleB%et ot (3IDERE GBBhCs

handl e a needl e. As described above, preferably, the secgond nee Ie hol es
(610) c%ﬁiméndbglrwtlga&lﬁqmﬁqu&e&f@@m Anddhe resrpciye g'rsttf}%gﬁ RS nner
wi dth, which 20 nakes it easier for a user to insert a needle to the
second (e irethiralikestion 0O Y -axihe cover (600) can be made of any material that
can performthe above-described function. As an exanple, it can be nade of
si |l i cone. Tha@heoespeth@Ofirst anpreacoddklatttibalainean(@@0t 3nQ) bod eofb@éipdttbr ough

which electrical |ines can be connected. |In sone enbodi ments, at | east one
I denf | FinbNn@sPBEIRRY clcfi#Bde rmew:dé@ @00y d@drr@ﬁ‘t rshgno%@cp\/@lﬂoﬁﬁ@%ugmmw it
easier for a user to handle the cover 21 shows

el ectro n ra Q;ééﬂ i
first e%ﬁ Caja% ﬁfgég gﬁ@”%ﬁé;{sllg @J ven |eo'£1n %BQSecﬁbgd é%:ggmi 0[B%) and
the first needl ol es (120) are ned ase 0). such
that 1 HEPOBRCveLfieal g Pogh h'neaﬁﬁf‘e&irﬁﬁ snehih it L BaBlaT iBe R T 458" (So0)
are formed 5 between the respective el ectrode devi ces (200) and the
r espectiegeiving slectiedal éhadnegdancropf ithe ket BprzatialoreediexpelRidl cBfebgecond
electrical lines (310) are fornmed between the respective el ectrode devi ces
(200) andastredr e s twithethiei first vertieall lmeh®1 @s qnla@ut electiodedindetbei saeootl
Y- axi s.
15  horizontal line R2 as a receiving electrode, the impedance of the first vertical needle
hole V1 can be measured. Accordingly, if current is allowed to flow from the first
vertical line S1 to the eleventh vertical line S11 sequentially to act as input
electrodes and from the horizontal line R1 to the eleventh horizontal line R11 to act
as receiving electrodes, impedances can be measured sequentially with regard to all
20 of the vertical and horizontal needle holes of the base plate (100). The measured
impedances can be displayed as a 3-dimensional image by being coupled with CT or
MRI devices.
FIG. 22 is a perspective view of an apparatus according to the second

embodiment of the present invention and FIG. 23 is a perspective view of the bottom

25  of the apparatus of FIG. 22. As shown in FIGS. 22 and 23, the apparatus according
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The respective first and second electrical lines (300, 310) are connected
to 10 the respective el ectrode devices (200). Current is allowed to flow
through the X-axis and Y-axis sequentially to nmeasure inpedances. For
exanple, with the second vertical line 52 as an input electrode and the
first horizontal line RL as a receiving el ectrode, the irrpedance of the
first horizontal needle hole HL can be neasured S H rst
verti calo thengeagndaamBpdimast CoBIRSses Gisiraar PRge Msr{ammn AP ﬂ %19f] i ne
R2 as a receiving electrode, the inpedance of the first vertical needle
hol e Vieleaiote devinasr 6200)Ac chadicirguiar basec platent1003 iarlug@eda t pluraliyy afr om
the first vertical line Si to the eleventh vertical line S11 sequentially

to act @lecirogeihoes ¢t10)ameisa phdality offitsieekdld kales §120). nd hBlelectradechelesvent h
horizontal line RL1 to act as receiving el ectrodes, inpedances can be

measur eﬁ 195 9HE rﬁrétaﬂéédlé"’hbllés @9@)’ éiret ﬁrrﬁbh ecggnt‘ﬁEaMWQn& Qlitbirizaely 288l shewhzont al
needl e hol és of the base pl ate 00). The neasured inpedances can be

di spl aygdeps & 3ﬂe”§1%§{r8&é'deb@9%28é5)p3 PRSP c?ﬂmcg’VbFe'&tr‘&Eeq{o@é? 1ﬂ§v' ces.

FI G 22 I's a pers I've VI eéw 0 aratus accor to the se

enbodi nent of the e nvent i nd El G erspective view of
the bot FhFoResed E%aib%zﬁngﬁ?sc Bf’ eil—? %ﬂne%@ﬂﬁl Ir[: FI gS 22 and 23, the
apparatus according to the second enbodi ment conprises a circul a][ ase
pl ate (100) &hg 34|c§h9W§Iq|‘P§ifQﬁ‘e devices Baed elpsliicab dnes obihe aprardtys:el BiG base
plate (100) includes a plurality of electrode hoes (110) and a pl ural ity of
first n22dl EhdlitstandigondTdlectacalclinasd@0RpBa8) arelopnrenied ite she g ehol es
(120) are formed eccentrically and alternately, as shown 5in FIG 22. The
el ect r oglsviekay brePatclp0) Carrentigudlionkd sedentiallgtd moskesuheliepetiaicys. arfeor

connected to a first and second electrical lines (300, 310)

10 example, with the second input line S2 as an input electrode and the twelveth
receiving line R12 as a receiving electrode, the impedances of the first, third, fifth,
and seventh needle holes H1, H3, H5, and H5 can be measured. Also, with the first
input line S1 as an input electrode and the first receiving line R1 as a receiving
electrode, the impedances of the second, fourth, and sixth needle holes H2, H4, and

15 H6 can be measured. Accordingly, if current is allowed to flow from the first input
line S1 to the twelveth input line S12 and from the first receiving line R1 to the
twelveth receiving line R12 sequentially to act as input electrodes and receiving
electrodes, respectively, the impedances can be measured sequentially with regard
to all of needle holes of the base plate (100).

20 FIG. 25 is a plane view of an apparatus according the third embodiment of
the present invention. In this embodiment, a plurality of base plates (100) are
provided radially with a predetermined distance between two adjacent base plates
(100). Each of the base plates has a plurality of electrode holes and a plurality of

first needle holes (120). The electrode holes and the first needle holes are mounted

25 alternately. Current is allowed sequentially to measure impedances. For example,
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FIG 24 shows el ectrode devices and electrical lines of the apparatus of
FIG 22. The first and second electrical lines (300, 310) are connected to
the el ectrode devices alternately. Current is allowed sequentially to
measur e i npedances. For 10 exanple, with the second input |line 52 as an

i nput el ectrode and the twelveth receiving line RL2 as a receiving

el ectrode, the inpedances of the first, third f%/\},th, and s yen%ﬁ needl e
hol es Hith tie first INpIAdinesS E 2% #e inpsk Slpdiedepnd, the,jitsh reeRVipglle RAAR )i ne
Si as an input electrode and the first receiving line RL as a receiving
el ect r ogegivingeelestredanthesinpedanseseflc thedfirst awedie haled Hdi gam heegfiasurrd.es H2,
H4, and 15 H6 can be neasured. Accordingly, if current is allowed to flow
from t h&lsd] with th@getohd Mpubline B2 he dnimpuetlectropgatand the B$2 recedvifg diret he
first receiving line RL to the twelveth receiving |line R12 sequentially to

act as RNRY4 5 fEESTINGANSCPEUE, 'tRE AMplelEn6d RF th@ d@sond RiRAMd h¥Rl M2 &ditbe
i npedances can be neasured sequentially with regard to all of needle holes

of t.he at OF . j a ordi ng
he " i haSHBea: Aekeiony FECUfeE i S E IO P nilhy SRRA R aries
pluralit f base plates e proyided radiall ith et er.m ned
di st anc(@ynog?\m%ﬂs%r Sf&‘]“ﬁgéﬁg) Wﬁééegﬁ%ﬁ }e%agdg)peeéé%%\oﬁs ?Egﬁgégge ﬁ?%tFes has
a plurality of electrode holes and a plurality of first needle holes (120).
The el e(dﬁ)mv)de hol es and the first needle holes are nounted 25alternately.
Current is allowed sequentially to neasure inpedances. For exanple, with
the first inpl®. 26 ieaJilans view phpotappleattis @deomting theefqurtrcembedenentref | i ne
Rl as a receiving el ectrode, the inpedance of the first needle hole Hl can

be nmeastegiesétsoventiohh trhehiseamadirmeptithd apgardussoraprisepatbaskeqiateode and
the first receiving line RL as a receiving electrode, the inpedance of the

sec@nd Gnea%foﬁ‘él'e%tr!i@e GRVICES, ard TRASIHE decdiftl Blcetrital ¥ned f The baBE pliste

al lowed to ow sequentially, the iInpedances can be neasured sequentially

W th regard b?ehv(léfci)t& gfn rggigf“h%l&o'p‘?évi%%it%gi{iﬁzwﬂ' gt ﬁrééj#gé’?mined dis}ar@%& 26

is a plane vi aratus "accor ourt odi ment o

present, invention. In this e di nent he apparatuys conprises bas

Dl ate. bEtEN sua adRgt doTas e it RoRiblAs Bad hAl Y of SR ok:nileS 2h
electrical lines. The base plate has a plurality of radial holes provided
radi al 13 piurakity ofpiretieeedigi dlas dietwaar dwpeadiaesntt indiad djodeent Thylelactrofife base
plate has a plurality of electrode holes and a plurality of first needle
hol es Hedlesand the fisdjnaedlet haleslined mMoindsd alférpatalyct Tloeleldobiode davicasharef i r st
needl e hol es are nmounted alternately. The el ectrode devices are 15 nounted

t o fshe fpbasietiadehdelsrodEtoléd.r SThefifst SdearEonl etédtricall linesnge cdhaecieanect ed
to the electrode devices alternately. As the principle of nmeasuring
oS e By UIBRILAC) B opRRG 8 ot isiaag pbdafids 25
similar to the principle described with regard to FIG. 25, detailed description thereof
is omitted.
The foregoing descriptions of specific exemplary embodiments of the present
20 invention have been presented for purposes of illustration and description. They
are not intended to be exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations are possible in light of
the above teachings. The exemplary embodiments were chosen and described in

order to explain certain principles of the invention and their practical application, to

25 thereby enable others skilled in the art to make and utilize various exemplary
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The foregoing descriptions of specific exenplary enbodi nents of the present
20 invention have been presented for purposes of illustration and
description. They are not intended to be exhaustive or to limt the
invention to the precise forns disclosed, and obviously many nodifications
and variations are possible in light of the above teachings. The exenplary
enbodi nents were chosen and described in order to explain certain

pri nci @rekodmentse ofnleit PEseahdinvaglien pegc ellalasaparotist idgaMatyessendr eby
enabl e others skilled in the art to make and utilize various exenplary
enmbodi meadificationshinepeafs etitisiinteadet dhat te sedpe af thaainvensonlhedatingd by and
nodi fications thereof. It is intended that the scope of the invention be
def i nedh&YClaires @Jﬁéﬂ&d&ﬁ?@mﬂ@ﬁb teicdquivalentshei r equi val ents.  CLAI M5

1. An el ectrode device for neasuring inpedances of a hunman body,

5conprising: a cylindrical housing nenber having a guide rod nounted to an
open side thereof;
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a cylindrical electrode nenber configured to be pressed against the skin of
a human body to nove back and forth through the open side along the guide
rod; and 10 a resilient nenber interposed between the cylindrical

el ectrode nenber and the cylindrical housing nenber to resiliently nove the
cylindrical electrode nenber back and forth al ong the guide rod.

2. The electrode device of claim1l, wherein the cylindrical electrode 15
menber is an el ectrode made of a conductive material or an el ectrode coated
with a conductive material. CLAMSThe el ectrode device of claim 2,
wherein the conductive material is 4. The el ectrode device of
claim1, wherein a protruding portion is forned at the open end of the
cylindrical electrode nmenber such that engagenent between the cylindrical

el ectrode nember axd didwtraelel dedice clelr rheasiring imepddandes 6faai humanelbdy?25

5. The el ectrode device of claim1, wherein the cylindrical housing nenber
I's medeqipifg@nducti ve material or an electrode coated with a conductive
mat eri al . 6. The el ectrode device of claim1, wherein a first
protrudi ng pQrtion .l : i f i pdrdcal <;hQusi ng
menber and ags dgﬁ%dapr%)t'jrsﬁ{m ng%errtllh‘%vr%ﬂgg‘ggi'rci%grg‘aarpbp ﬁge%g{tdhgﬁ dﬁ%@e&?) t he
cyIinercaI_housing menber . 7. The el ectrode device of claim1l
wher ei iNe®8Fresilient menber is made of a conductive material. 10

a cylindrical electrode member configured to be pressed against the skin of a

human body to move back and forth through the open side along the guide rod; and
10 a resilient member interposed between the cylindrical electrode member and
the cylindrical housing member to resiliently move the cylindrical electrode member

back and forth along the guide rod.

2. The electrode device of claim 1, wherein the cylindrical electrode
15 member is an electrode made of a conductive material or an electrode coated with a

conductive material.

3. The electrode device of claim 2, wherein the conductive material is
gold.
20
4. The electrode device of claim 1, wherein a protruding portion is
formed at the open end of the cylindrical electrode member such that engagement
between the cylindrical electrode member and the cylindrical housing member is
facilitated.
25
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8. The el ectrode device of claim?7, wherein the resilient nmenber is a
spring. 9. An apparatus for neasuring inpedance of a human
body, which 15conpri ses: a base plate having a plurality of

el ectrode holes fornmed in a lattice structure and a plurality of a first
needl e holes formed in a lattice structure such that the el ectrode hol es

and the first needl e hol es are arrange |ternatel y: . . . a
plurality of el g—g'?regﬁ%”%cgﬁ/fj%\é'ge r?f)ﬁ%"gd ’t‘@‘qrﬁ@ @ﬁe%%f'P%‘éa'muégEg DEALSSt i r st
and second el ectrical |ines connected to the el ectrode devices. 10.
The appamadssofa cendictive malesiebpinan Rleciirgde sratedwithagenduetivvimatarial-

el ectrode hol es and the distance between two adjacent first needl e hol es

are set in a range of 5nmto 20mm 25 11.The apparatus of claim9, further
conprising a cover configured to be engaged with the base plate to protect

the el ectrodg, deviTigs efstdrddaeddvicess bf arRimSEoonéstet] adirsi patrudimeportiohZs The
apparatus of claim 10, wherein the cover includes a plurality of second

need| e fﬁgjgég \?g:tﬁflﬁgéﬁ STHS By Wﬁf'?@@féﬂi@ﬁ@ mﬁ'ﬁw gegdbRd *‘pgll)ﬁﬁdiﬁ%ege

positioned respective es of the base ate
the Covp%rtk')g ise%gr%%gdat%etz rc]>’thter}esidbeag]‘ethglc%r(’:f‘drical housing member.

7. The electrode device of claim 1, wherein the resilient member is
made of a conductive material.
10

8. The electrode device of claim 7, wherein the resilient member is a

spring.

9. An apparatus for measuring impedance of a human body, which
15 comprises:

a base plate having a plurality of electrode holes formed in a lattice structure
and a plurality of a first needle holes formed in a lattice structure such that the
electrode holes and the first needle holes are arranged alternately;

a plurality of electrode devices mounted to the electrode holes; and

20 first and second electrical lines connected to the electrode devices.

10. The apparatus of claim 9, wherein the distance between two adjacent
electrode holes and the distance between two adjacent first needle holes are set in a
range of 5Smm to 20mm.

25
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1013. The apparatus of claim 12, wherein the outer wdth of the second
needl e holes is greater than the inner wdth thereof. 14. The
apparatus of claim 10, wherein the cover is provided with at |east one

i dentifying menber. 15. The apparatus of claim 10, wherein the
cover is made of silicone. 16. The apparatus of claim 11, wherein
the cover is shaped to be a hem sphere or a cylinder. 17._ The ar at us
of claim 16, Mher ef Re @REAAIPT gt ﬁe?“'mﬁhﬁof%g§"%9 pleqvel F?Qf'gb‘lfe%%?E@ hol e
menbers each connecting the first needl e holes and the second needl e hol es.
18. Theengggadamith tife biaaenplote iharelest the deetradesdevices cand Ithedistpadf or ned
bet ween the respective el ectrode devices and the respective first needle
hol es i seddmel electeictilimesof X-axis and the second electrical lines are forned
bet ween the respective el ectrode devices and the respective first needle
holes in the direction of Y-axis. 5 19. The apparatus of claim?9,
wherein the first electrical lines are connected to input el ectrodes and

the second elgctrigpl Aéoipggaguero? SO G,EV%ﬁgFr?g% &@%‘ggv&mcﬁ)d%gté pilFanity 1&20- An

n
apparatus for Teasurin edances o
second needle holes arranged such that the respective second needle holes can be

positioned over the respective first needle holes of the base plate when the cover is

engaged with the base plate.

10 13. The apparatus of claim 12, wherein the outer width of the second

needle holes is greater than the inner width thereof.

14. The apparatus of claim 10, wherein the cover is provided with at least

one identifying member.

15
15. The apparatus of claim 10, wherein the cover is made of silicone.
16. The apparatus of claim 11, wherein the cover is shaped to be a
hemisphere or a cylinder.
20

17. The apparatus of claim 16, wherein the cover further comprises a
plurality of guide hole members each connecting the first needle holes and the

second needle holes.
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conpri si ng: a circular base plate including a plurality of electrode
hoes and a plurality of first needle holes, the electrode holes and the
first needle holes being forned eccentrically and alternately; 15a
plurality of electrode devices nounted to the el ectrode holes; and first
and second el ectrical lines connected to the el ectrode devices. 21.
The apparatus of claim 20, wherein the first electrical |ines a th

second el ect rBcal Tm%éﬁp%@“%ﬁhﬁétﬂ‘@dV‘{r@r?'ﬁéh@If!é%tt‘-?'%ﬂté'ca'elme@e%reafgfr@?aat ely.
20 22. An apparatus for neasuring inpedances of a human body,

conpr i shetyeen the respecve etdotiogesfevisgseansl thegespedivediat negrllalholesintthea
predet erm ned di stance between two adj acent base plates, each of which base

pl at es dissction pf W-akis tandathe selcend etsttridmlinss arsfamadusetivieen thé réspesttiveeed| e
hol es, the el ectrode holes and the first needl e hol es bei ng nount ed

ﬁl;f g;_”acgﬁgﬂ‘éd@d@\hé%ébh@ YhePfesPlBfiid MdendayiciRiedPUREfrekAon BEYad@st r ode
5
19. The apparatus of claim 9, wherein the first electrical lines are

connected to input electrodes and the second electrical lines are connected to

receiving electrodes.

10 20. An apparatus for measuring impedances of a human body,
comprising:

a circular base plate including a plurality of electrode hoes and a plurality of
first needle holes, the electrode holes and the first needle holes being formed
eccentrically and alternately;

15 a plurality of electrode devices mounted to the electrode holes; and

first and second electrical lines connected to the electrode devices.

21. The apparatus of claim 20, wherein the first electrical lines and the
second electrical lines are connected to the electrode devices alternately.
20
22. An apparatus for measuring impedances of a human body,
comprising:
a plurality of base plates provided radially with a predetermined distance

between two adjacent base plates, each of which base plates has a plurality of
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first and second electrical |lines connected to the el ectrode hol es
alternately. 5 23. An apparatus for neasuring inpedances of a human body,
conpri si ng: a plurality of base plates provided radially with a
predet ermi ned di stance between two adj acent base plates, each of which base
plates has a plurality of 10el ectrode holes and a plurality of first needle
hol es, the el ectrode holes and the first needl e hol es being no nte?
al t er natle¢tyodg holes angder plurality 1o firgtreadie holess H]%P@pgggemﬂﬁwaa ithe Tipst
el ectrode devices nmounted to the el ectrode holes; and first and second
el ect r iresldlé holes betrghmoctieted @lterhated; ect r ode hol es al ternately. 1524. An
apparatus for neasuring inpedances of a human body, conprising:

a plurality of electrode devices mounted to the electrode holes; and

first and second electrical lines connected to the electrode holes alternately.

23. An apparatus for measuring impedances of a human body,
comprising:
a plurality of base plates provided radially with a predetermined distance
between two adjacent base plates, each of which base plates has a plurality of
10 electrode holes and a plurality of first needle holes, the electrode holes and the first
needle holes being mounted alternately with respect to the center of base plates;
a plurality of electrode devices mounted to the electrode holes; and

first and second electrical lines connected to the electrode holes alternately.

15 24. An apparatus for measuring impedances of a human body,
comprising:

a base plate having a plurality of radial holes provided radially with a
predetermined distance between two adjacent holes, the base plate having a
plurality of electrode holes and a plurality of first needle holes between two adjacent

20 radial holes;

a plurality of electrode devices mounted to the electrode holes; and

first and second electrical lines connected to the electrode devices alternately,

wherein the electrode holes and the first needle holes are mounted

alternately.
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a base plate having a plurality of radial holes provided radially with a
predeterm ned di stance between two adj acent hol es, the base plate having a
plurality of electrode holes and a plurality of first needl e hol es between
two adj acent 20radial holes; a plurality of el ectrode devices nounted to
the el ectrode holes; and first and second electrical |lines connected to the
el ectrode deV|ces alternatel , Wherein the el ectrode holes and he first
needl e hol es2are rﬂlﬁ?@ﬁa@t‘ﬂi’epﬁaﬂélq claipts 2840 Afh WheTeN g'f g ctigali ns 22
to 24, wherein the first electrical lines are connected to input el ectrodes
and t hdines cuedophededite iputichesrages arshihectesondelecteallingg ase sonnected.

to receiving electrodes.
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