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TITLE OF INVENTION

- NOISE REDUCING ELEMENT AND ELECTRICAL
CIRCUIT HAVING THE SAME

N 1 VEN

This invention relates to a noise eliminating element which
can be used as sound quality improving element, electronic
image quality improving element, etc. and an electrical
circuit having the same. '

Noises in electrical circuits include electromagnetic
noises introduced from alternate current power sources,
external noises such as from eletrical discharges, thunder
or automobile ignition plugs, and internal noises which
take place through complicated béhaviors'such as thermal
motion or scattering of electrons in electronic parts such
as resistors or semiconductor elements, etc.

As the technique for eliminating, preventing these noises,
there have been known in the state of the art, noise |
filter, noise~-cut-off transfermer, reduction of thermal
noises by cooling, electromagnetic shielding, etc.
However, these noise eliminating, preventing techniques bf
the prior art involved such problems as limited effective
noise frequency, distortion of original signals, etc.

In the prior art, for the output circuit of an
electromagnetic device, a coil has been generally employed.
By sending an output signal current through the coil, the



circuit having the sanme. Noi ses in electrical circuits include
el ectromagnetic noi ses introduced fromalternate current power sources,
external noises such as fromeletrical-d scharges, thunder or autonobile
ignition plugs, and internal noises which take place through conplicated
behavi ors such as thermal notion or scattering of electrons in electronic
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In the output circuit of the electromagnetic device of the
prior art, particularly near a nul point of the current
where the current polarity of the output signal is abruptly
reversed, an electromagnetic induction voltage through
interference with the coil or the external magnetic field
is generated, and consequently a noise current ié
generated. For this reason, the normal output signal
receives disturbance, and by repetition of such
disturbance, irregular standing wave noises will be
generated and grown in the output signal, particularly at a
current value close to zero.

Also, within electromagnetic devices, in addition to coils,
there are a large number of electrical, electronic parts
connected and built in, such as transformers, resistors,
condensers, semiconductor elements. The output current
including the above standing wave noise is also affected by
electrical characteristics such as inductance, conductance,
capacitance, etc. possessed by these parts, and the
characteristics in material properties such as thermal
noise or scattering of electrons. As a result, the
standing wave noise of the current particularly around zero
current generates more noise with greater energy through

interference with the standing wave noise.

Since these standing wave noises overlap the normal output
signal which should be inherently faithful to the input
signal, they cannot practically convert the input signal
faithfully. Such noises in electromagnetic devices make

the conversion of input signals to acoustic, image, data



magnetic field generated in the coil ohanges'the out put signal. The

nmodi fied signal is finally converted to a desired formsuch as an
eLectronic acoustic sound wave, an el ectgonic inmage display, recording

di splay, etc. In the prior art, in such electromagnetic devices, it has
been difficult to obtain a noiseless output faithful to the input signal.
In the output _cir of, t he eIectr et v ri or, art
particularly %%%r&lﬁ%u gtp0| Nt Sr ot ﬁer%ﬁrnr ah J‘v\ﬁ )18 ﬁIeh%ruher r“gn]t p(ﬂ arity of
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is generated, and consequently a noise current Is generated For this
reason, the ﬁé?ﬁ%}nQnﬂﬁﬁH %ﬂgﬁ%ﬂlaﬂeééVvégnﬂﬁgF%rb%#ﬁkﬁt%ﬁuPQﬁFqﬁﬁﬁet|t|on of
such di stur basgeal i KyLBHey aslrdiagtveYe PeLERSqiéd | be generated and
grown in the output signal, particularly at a current value close to zero.
Al 'so, within eIectronagnetrc devrces I n addrtron to coils, there are a

| arge nunber of electrical, eSE¥z LHE SINVENTIONed and built in, such
as transformers, resistors, condensers sem conduct or el ements. The out put
current including t he above standi ng wave noise is also affected by
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method, and an electromagnetio device having an electrical

circuit with said element assembled therein which can
reproduce faithfully the input signal.

The present invention, in order to solve the above task,
provides a noise eliminating element having at least one
junction of components of different kinds of
electroconductive materials, each of at least two
components of said components forming partially an
electrode, characterized in that the absolute wvalue of the
thermoelectric power values of the respective materials in
the element is 50 UVK™! or higher at the activation
temperature of the element and there is substantially no
rectifying action at the junction and an electrical circuit
having the above noise'eliminating element.

RIFEF D ION T RAWIN

Fig. 1 are illustrations showing conceptionally the noise
eliminating element according to the present invention.

Fig. 2 is an illustration showing an embodiment of the
noise eliminating element of the present invention, (a)
showing the device having bulk materials junctioned, (b)

thin film-thick film materials junctioned, (¢) the bulk
materials junctioned in the Il form with a junctioning



i Aterference with the standi ng wave noi se. Si nce these standi ng wave

noi ses overlap the normal output signal which should be inherently faithful
to the input signal, they cannot practically convert the input signal
faithfully. Such noises in electromagnetic devices nmake the conversion of

I nput signals to acoustic, inage, data
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cul tures, nental hyglenes and scientific techniques.

SUMMVARY CF THE I NVENTION | _An object of the presenf invention is to provide
a noi se el i nf#3tiHglBlIahedtl wRkre Jﬁlgﬁl FRRVIRE SRRAAENRTHS IRF LI the

el ectromagnetifcdlbys CRomofaddiethkl eQuapmeﬂﬁ deslde ety ahpwhe xidigne! y
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d | ect t
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whi ch can (a), (b) showing embodiments of using the element for
monaural speakex ciréuit, and (c), (d) for stereophonic

speaker circuit.

Fig. 4 shows a horizontal or vertical deflecting coil
circuit of an electronic image display device having the
noise eliminating element according to the present

invention.

Fig. S5 is an illustration showing the "saw" wave forms, (a)
showing the normal "saw” wave form and (b) an irregular

"saw" wave form overlapped with standing wave noise.

Fig. 6 shows an embodiment having noise eliminating
elements inserted in series into the cathode of the picture
tube and the picture output circuit of a television.

Fig. 7 shows an embodiment having a noise eliminating
element inserted into a transmitter antenna circuit.

Fig. 8 shows an embodiment having a noise eliminating

element inserted into an inyerter circuit.

TAILED P E_INVEN
The component of the noise eliminating element of the
present invention may be in various forms such as bulk,
film and other shapes, and there is no limitation of the
method for preparation thereof. Preferable as the material
for the element of the present invention are two kinds of
thermo-electric semiconductors with different
electroconduction types (p-type, n-type). This is because



réproduce faithfully the input signal. The present invention, in order to
sol ve the above task, provides a noise elimnating el enent having at | east
ope junction of conponents of different Xiids of el ectroconductive
materials, each of at |east two conponents of said conponents formng
partially an el ectrode, characterized in that the absolute value of the
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50 [err]VK[err hi ghér at the_activation tenperature of el enent and
there is subtenfione givs peeti iPTRPacthanprae it i &roR CEREPAA Sh-
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BRI EF DESCRI PTI OF THE DRAW NGS Fig. 1 are illustrations show ng

conceptional ly the noi se elimnating el ement according to the present
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directly to each other, the junction in which a layer
comprising another material interposed as a single layer or
plural layer is interposed between the both. Also, the
portion where an electrode of a different kind of material
is junctioned to a bulk or film component forms the
junction as mentioned in the present invention. Fig. 1

shows conceptional views of these junctions.

Junction includes nof only the state in which both
materials are junctioned by diffusion such as welding,
brazing, solid phase diffusion bonding, etc., but also the
relationship such that electrical conduction is obtained by .
pressure adhesion or interfacing by mechanical clamping or
through the presence of a liquid or a paste. 1In essence,
it refers to the fact that both materials are in contact
with each other while maintaining ohmic electrical
conduction state. Preferably, by brdzing by use of an
adequate brazing material, both materials are Jjoined with.
sufficient mechanical strength without forming excessive

diffusion layer or harmful reaction products.

The thermoelectric powers of various kinds of materials are
measured according to the known method. Table 1 and Table
2 show specific examples of the characteristics of various

kinds of materials.

The activation temperature of an element is the temperature
under the state in which the noise eliminating element is
activated. Generally, it is frequently around normal room
temperature or slightly higher than that. However, the
element may be sometimes used by placing it intentionally



- 4- netal strip and (d) an elenment of the nodule type having a plurality
of elenents connected in series. Fig. 3 is an illustration show ng

epbodi ments of coil circuits for acousti 6§ equi pnent devi ce having the noise
elimnating el enment according to the present invention, (a), (b) show ng
enbodi nents of using the elenent for nonaural speaker circuit, and (c), (d)

for stereophopi & SOREKEstAULUI rnis Ebgbeéaﬁgém@hél hOriZ @Y alneor Verti cal
deflecting coil circuit of an electronic ina é)*%gdeV|ce haV|n% t he
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an illustrat be@oxﬁélommﬂa@@ousa\ﬂorv\@ue per iBrmifge SAOIHYY eulwnemr By "saw'
wave form anﬂei{_tbin P%‘JJa%l or‘“@}lﬁﬁé%éné’ir’?o els-:,é Q %&?13&8”"' ng

wave noi se oms an- enb avin |n1na i'ng el enents
inserted in seluesofrnnﬁtﬂhenm@ehedermt pheepln$mechﬁ&eduwitmhe picture

output ci rcutémﬂéré‘tﬁz?é MieValon up' fo dbSHOVFsAk S PLRY HRviskg & noise

elimnatin
in n-type.

Unless the value of the relative thermoelectric power
exceeds plus or minus 50 WVK~l meaning that the absolute
value thermoelectric power in WUVK~l must exceed 50 pvk-1,
the noise eliminating effect of the element has no
significant extent. The value should be preferably larger
s0 as to increase performance. Preferably it should exceed
plus 6r minus 100 PWVK™l, more preferably exceed plus or
minus 200 WVK™l, particularly preferably exceed plus or
minus 300 UVK~l,

The electrode of the element is formed by junctioning a
wiring material such as copper wire that is used for common
electrical circuitry to a thermoelectric material to form
the element. Here; "Junction" refers to the ohmic
electrical contact as described above. When input and
output terminals of other electronic components, etc. are
directly junctioned to a part of the thermoelectric
material, then "a part of the surface of the thermoelectric
material"” becomes the electrode.

In the element of the present invention, it is demanded
that there should be no substantial rectifying action at
the junction between different kinds of materials. This is
because, the input signal will be distorted if there is
rectifying action. By "substantially no rectifying action”
is meant that there may be rectifying action to harmless
extent depending on the use of the element. Preferably,
the junction has no polarity, and the. threshold value of
rectifying action is 100 mV or lower., More preferably, the
threshold value of rectifying action is 1 mV or lower.



efement inserted into a transmtter antenna circuit. Fig. 8 shows an
enbodi nent having a noise elimnating elenent inserted into an inverter
circuit. DETAI LED DESCRI PTION OF THE | NVENTION  The conponent
of t.he noise elimnating elenment of the present invention may be in various
forms such as bulk, filmand other shapes, and there is no limtation of
the method for preparation thereof. Preferable as the material for the

el enent of the present invention are two kinds of therno- electrlc

sem conduct of2e G SRR Pdr ERE BFEEERBCHIRREIWh SBAEE EFVEy Be 1OH-t ype) .
This is becasbsctrical resxstance The material shodid delshiewbhgvaakegh

charact or | otf RO G REEIaY EheERETFE (1%t o Te By SE 3o, Bt on.
The juncti omafmaheconemnperatotelli f f Bf em‘ze leéi et mifcaintresiiakd vakyois :
includes, in,addi tid Qs Rl PBEELODM Ay it the output of the
electrical equipment may be lowered or the function may be
impaired. Preferably, the electrical resistivity is 10
Qesm or less, more preferably 0.1 Qem or less.

The material of the element of the present invention may be
one having a low thérmal conductivity (e.g. 10Wm 1K~1 or
less at normal témperature). The temperature difference
generated at both terminals of the noise eliminating
element may result in lowering the temperature difference
of the element in a material with a high thermal
conductivity, although it is a transient phenomenon within
very short time, whereby there is a fear that the noise
eliminating effect of the element may be lowered.

The electricél circuit to which the elément of the present
invention may be connected anywhere in the electrical
circuit for which noise elimination is required. Such an
electrical circuit may be in the power .circuit,

electromagnetic circuit, or electronic¢ circuit.

The element of the present invention may be used
particularly preferably in the final output circuit in an
electromagnetic circuit having an inductance element (e.g.
coil). This is because, at the point immediately before
the final output when the current has become large, the
noise can be taken off all at once, and therefore the
technical, economical and artistic effects of noise removal

are conspicuous.

The element of the present invention may be inserted in
series into the current circuit to the inductance element
(e.g. output coil). Also, the element connected in series



conmponents corprising two kinds of materials junctioned directly to each
other, the junction in which a |ayer conpri sing another material interposed
as a single layer or plural layer is interposed between the both. Al so, the
porti on where an electrode of a different kind of material is junctioned to
a bulk or filmconponent forms the junction as nentioned in the present

invention. Figeolegsdods-&oNcent 'rr@i‘x%'a.o‘!lbﬁ"‘@befretﬁ&?ené URet | B Spara DIHICT i ON
i ncl udes not onIy the state in which b materials are junctioned by
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both nateri attement | m&cmatrmnaMyt Iexeaeinedayhbowvmudnet naiQt ar nlamgenhm C
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brazing materia material s are j ol ne i Cl ani cal
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products. d&Sehde W AIRE tdhireeR@WehS cAf £Y8IE OtiSrdbdiise i dRdnRirtal s are
measured according to the known nethod. Table 1 and Table 2 show specific

exanpl es of the characteristics of various kinds of materials. The
activation tmptetuatnmsseafelamleﬂaermgt elleméhe o£Nles gty serndarvdrteicst,ate in

whi ch the nojge. elidlNAIdN0 &l GTeR! gLReBEt 14R" ek e SYRIA abeddulrly to

frequently aroun
the Peltier effect in proportion to the three values of the

relative thermoelectric power value possessed by said
element, the current value flowing through the element and
the absolute temperature of the element. Whether it is
heat absorption or heat generation depends on the direction
in which the current flows through said element.

The cooling power and the heating power according to the
Peltier effect are both affected by Joule heating generated
by the electrical resistance of said element and the heat
conduction passing through said element. However, on the
abrupt change of output current in the present invention,
the influences of Joule heating and the conduction heat are
relatively small. A transient, non-~steady state, |
temperature difference primarily due to the Peltier effect
is created between said element Jjunction and both
electrodes opposed thereto. The temperature difference
will give rise to a non-steady state back electromotive
force according to the Seebeck effect in proportion to the
relative thermoelectric powéf_bossessed by the element.
These phenomena will take place by swift behaviors of the
electrons at the junction boundary layer of the junction of

said element.

The non-steady state back electromotive force as mentioned
above acts so as to cancel and inhibit quickly the current

by the back electromagnetic induction voltage originated by



tenperature or slightly higher than that. However, the el ement may be
sonetines used by placing it intentionally

- 6- in a heated state. This is becaused9the val ue of the thernoelectric
power of the elenent material may sonetines becone advantageous for the
performance of the elenment by heating. For exanple, for sintered Bi2Te3,

the absol ut ecyal dgaicddie HrermRe8eLr LA 1 BRWEE &ﬁeimméﬁfbaws@ for
tenperature el evation up to about 450 K in p-ﬁgpe and 360 K jn n-type.

Unl ess the vErueSHARIHY MEY& i v&St ReFRDBLECt FRE R &80 nd ¥&€Y&r ni nus
50 [err] VK[ eis ] enemimatged st ashecahadhvbhénvabhtal hewtmal edignadspower in

[err] VK[ err] .nust eed 50 . [enr] VKl err he_noise elimnati.ng effect of
t he el ement E%%émggéﬁﬁhff“%%h?lgkﬁgkf.W#ﬁﬁeé%Jfﬁe%i%ﬁﬁ%?qﬁgq§$éfgrably

| arger so asd¢viceorigdsmtperciicendiscebt®inédrably it shoul d exceed plus or
m nus 100 [err]VK[err], nore preferably exceed plus or m nus 200

[err]VKlerr], particularly preferably exceed plus or minus 300 [err]VK[er].
The el ect r odReERLEINY a1t the ASRHREIDY FRRCRTIRMY i@vention is

described in detail. Fig. 2 shows an embodiment of the
electroconductive material junction element, Fig. 3 an
acoustic equipment circuit with use of said element, and
Fig. 4 an electronic image display device, and Fig. S the
deflectea "saw" wave form in the electronic image display

circuit.

As shown in Fig. 2, the noise eliminating element (1) of
the present embodiment includes the junction (4) of a p-
type semiconductor component (2) and an n-type
‘semiconductor component (3) of different electroconduction
types. To the electrode junctions (5)} (6) at the
terminals of each component are connécted lead wires (7),
(8) . The noise eliminating element of this embodiment has
three junctions with different kinds of materials, namely
the central junction and the electrode junction at the both
terminals. Fig. 2 (a) shows a noise eliminating element
having junctioned bulk components. Fig. 2 (b) shows a
noise eliminating element having thin film or thick film
components junctioned. Fig. 2 (c¢) shows a noise
eliminating element having junction in the II form by use
of a junctioning metal strip (9). Fig. 2 (d) shows an
element of the module type having a plurality of the
elements connected electricaiiy in series.

The operating principle of the noise eliminating element ‘of
the present embodiment is now explained. For brevity of
explanation, the p-type semiconductor (2) and the n-type
semiconductor component (3) are made to have the opposite
value of the thermoelectric power. The electrical
resistance and thermal conductance are similar. The solder



wiring material such as copper wire that is used for common el ectrical
circuitry to a thernoelectric material to formthe el enent. Here,
"junction" refers to the ohmc el ectri ddfl Tontact as described above. Wen
I nput and output terminals of other electronic conponents, etc. are
directly junctioned to a part of the thernoelectric material, then "a part

?L thF SU"I&'@?U?%} jlvecd 101 Meleaet be i GBet éaldl betnaoddimta ectrode.  In
e elenent o e. present invention s de ded th tt e houl d be
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7 The eferReReRt tHe fite Juﬁ9EﬁPPoﬁ4§hb%I%F?ﬁﬁﬁ?%?Iﬂﬂﬁ el ectri cal
resi st ance. rdbet hoé ethetmedimdta ide powal| grhav@at the same junction,

the current I generates the Peltier heating power oarqITy
whch is proportional to the absolute temperature T4 of the
junction (4). On the other hand, at both electrode
junctions (5), (6), relative thermoelectric powers agrs, CORé6
‘are generated. At the same junctions, the current I
generates the Peltier cooling power ogsITs, oreITg which are
proportional to the absolute temperatures Ts, Tg of the
electrode junctions (5), (6). As a result, the temperature
of the junction (4) is increased, while the temperatures of
both electrode junctions (5), (6) is decreased.

The temperature difference AT (temperature difference
between the junction (4) and the electrode junction (5) or
between the junction (4) and the electrode junction. (6)) is
affected by the Joule heating I2R by the electrical
resistance R of the semiconductor component and the heat
conduction KAT by the thermal conductance K of the
semiconductor component which is the reciprocal number of
thermal resistance. The heat conduction and Joule heating
transiently change until reaching the steady state.
However, on the abrupt change of signal current such as the
noise in the case of the present invention, the influences
of the Joule heating and heat conduction are relatively
small. The temperature difference AT will change very
swiftly and transiently primarily by the Peltier heating
power and the heating power which is the algebraic sum of
the Peltier heating, heat conduction and Joule heating.
When the temperature of junction (4) has become Th,'and the
temperature at the electrode junction (5) or (6) Tc, there

is created the transient temperature difference ATy = Th -



a~low electrical resistivity (e.g. 1 x 10[err] [err]mor |ess at nornal
roomtenperature). |If the electrical resistivity is high, there is the
possi bility that the output of the el ectldi cal equi prent may be | owered or
“the function may be inpaired. Preferably, the electrical
ess, nore preferably 0.1 [err]mor |ess. The material of the
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a artistic effects of noise r
polarity and the electrode (8) the minus voltage polarity.

When the direction of the signal current flowing through
said element is reversed, the junction temperature and the
temperature at both electrodes are reversed and the
voltages polarities of the electrodes are also reversed.

These Peltier heat absorption, heat generation and Seebeck
back electromotive force will occur through extremely swift

~ behaviors of the electrons based on the electrical current

through junction (4) and both electrode junctions (5), (6)
of the element. Hence, the back electromotive force will
cancel and inhibit quickly the back electromagnetic
induction voltage which is the cause of the standing wave
noise generated particulariy at around zero output current
by the inductance‘cdmponent of the coil on abrupt reversal
of the direction of the current passing'thréugh the coil
circuit of the electromagnetic device. As the result, the
noise is eliminated, and the output signal is maintained at
the normal wave form faithful to the input signal, whereby
remarkable improvement of the output signal is brought

about.

Examples of materials with different electroconduction
types can include metals and semiconductors as seen in
Tables 1, 2 and 3. These materials are materials with high
absolute values of thermoelectric power. Among them,

suitable materials may include thermoelectric semiconductor

i $PesPp&dREse, at the



are conspi cuous. The el enment of the present invention may be inserted in
series into the current circuit to the inductance el enent (e.g. output
coil). Also, the elenent connected inr geries '

- 8- into the circuit as nentioned above may be put in parallel with a | ow
resi stance between both el ectrodes. The reason why there is the noise

elimnating effect ;even | £8] ' |, gl ecause the
Fesi st ance P T dimmAtece Fasgrk %S%%?%?n%ﬁpﬁ%l%&%“?%% or
| oner, wher ebWKTe efir tbarmegEecttisposiar.| andy lonr 588hsSb&VAREYat ti ons in

Provs th ougiths St phieridl MinlBe iyl x IRRPIED 00 rcietefnl e
. el 1.m natj.ng el ement, o e

present inve qQDﬁPeh§§Pe§8§6Pﬁt?%ntEﬁ ?ﬁﬂﬁeiﬁﬁﬂﬁ%ﬂqiﬁ%eF§P§§ éF&cEYaccording
E(r)\ the IF’el t itafe &dieGled %fﬁéeﬁoéhﬂoﬂréé ogérerdtiicee ofaltes bakkt he rel ative

er noel ect ri.c._pQwer. . val u sessed by sai-d.eleme | ue
flowing thr oet}gen&t e oézl\i?r?e%to B%%dgﬁsﬁe g@so% gll?gﬁpe?gte u%ggéﬁ H%I%Q%F\éﬁent .
Whet her it immtesdtalatisoicheiresterihedtbyeheretdmn zepaidshon, the #5rection
in which the UL QWR -EhbeuRE 821 d BIEMRIY of electroconductive

materials with high values of z for the component of the

element produces a good noise eliminating element.

Examples of the materials to be used for the noise
eliminating element are described in more detail. At the
present time, bismuth-tellurium system materials, lead-
germanium-tellurium system materials, silicon-germanium
system materials, selenium compound materials, iron
silicide materials, etc. are suitable. In the following,
representative literatures describing preparation and
properties of these materials are shown below:

R.B. Horst and L.R. Williams: "Preparation and
Properties of High-Performance (Bi,Sb)2(Te,Se)3 Alloys",
Proc. 4th International Conference on Thermoelectric Energy
Conversion (ICTEC), Arlington, p. 119 (1882).

R.W. Bunce and D.M. Rowe: "The Vacuum Hot-Pressing of
Germanium and Silicon~Germanium Alloys", J. Phys., 16D, 941
(1977) .

J.C. Bass and N.B. Elsner: "Segmented Selenide
Thermoelectric Generator", Proc. 3rd ICTEC, p.8 (1980).

Examples of the bismuth-~tellurium system p-type material
may include those of (SbyTe3)a(BizSe3)p(SbzSe3)c (A=70 - 72,
B=23 ~ 27, C=3 - 5) in which Te is added as the donor.

Examples of the n-type materials of the same system may
include those of (BizTes)p(SbzSe3)g(BizSes)y (D=90 - 98, E=0
- 50, F=2 - 5) in which a metal halide such as SbI3, HgBr»
is added as the donor. These p-type and n-type materials

all have absolute values of thermoelectric power at room



The cooling power and the heating power according to the Peltier effect are
both affected by Joule heating generated by the electrical resistance of
said el ement and the heat conduction pass8iAg through said el ement. However,
on the abrupt change of output current in the present invention, the

I nfl uences of Joule heating and the conduction heat are rel ativel y small. A

transient, r&%p%&seqxe%@tfaotwa&gs&s@mei@gcsfpiImwsn-% %0 the

Pel tier effect |s created between aid el ement Junctlgn and both ectrodes
opposed t helOW§X ?RE tBRFBAL: ERRAVFEBItERSe ofi - 0giPe K| @1 do¥eHon- st eady

state back ﬁ"h%(‘rtﬁlfaﬁ‘ef,l iﬁeiﬁrﬁ:@g@@&@rcﬁf R i@ taiaetaﬁpbeakueéL eeé hamlz
proportion to g glatl er no ric 0ssess [ t he ement .
These phenoﬁer]ré % 15°8Ce byUSWrRE’ bglﬁ v‘f’o‘f fﬁ é%llécf”r"&ﬁrs at the
junction bommdan.yxulaayerbefhim fareatowrd @&70s&i.d el errent. The non- st eady
state back el ectronotive force as nenti oned above acts so as to cancel and

I nhibit quickly the current by the back el ectromagnetic i nduction voltage
ori gi nated Bygxt, the method for manufacturing the. gompon@gti helue® dpree of the

coi | which iggsh8pREI. TR Y& SCod¥nent, can be made according to such
method as the crystal groﬁfh method according to one-
directional solidification, cold or hot pressed powder
sintering method, etc. A thin film or thick film component

" can be made according to such method as the physical vapor

deposition method (PVD) (vacuum vapor deposition method,
ion beam method, sputtering method, reacting ‘beam method,
etc.), the diffusion method (CVD method, PCVD method, ion
implantation method, etc.), spraying method (flame spraying
method, explosion method, plasma method), the wet electro
plating method, the printing method, the rolling method,
the extrusion method, etc. Also, the p-n junction can be
formed at the same time or continuously in the course of
the preparation of these éomponents.

The noise eliminating element of the present embodiment can
be prepared with extremely high perforﬁances and also small
size, light weight, low cost by junctioning small amounts

of semiconductor materials with different electroconduction

types as described above.

For the noise eliminating element of the present element,
p—-type and n-type materials at room temperature of the
above-mentioned bismuth-tellurium system were employed.

Its absolute value of thermoelectric power exceeds plus or
minus 200 WVK™l, resistivity 1 x 1073 Qem and thermal
conductivity 1.5

Wm~1K-1l. Accordingly, the Figure of merit is 2.7 x

10-3K-1. The dimensions of the material can be between 0.4
x 0.4 x 1.3 mm - ¢5.0 x 4.5 mm. Each component was
junctioned with Bi-Sn eutectic alloy into the shape of ?ig.



tthe standing wave.. As a result, the harnful standing wave is elim.nated so
as to maintain normal output signals faithful to input signals, whereby an
el ectromagneti c device w thout noi se isldbtained. Referring nowto the
drawi ngs, the present invention is described in detail. Fig. 2 shows an
enbodi nent of the el ectroconductive material junction elenent, Fig. 3 an

acoustic eqy pEENLCi(EFULE &bﬁ§%i€ﬁtéﬁa5ﬁ3f¥éﬂéyﬂﬁﬂhatéﬁg Ehgmeﬂtan
el ectroni c inage display device, and Fig. the deflectéed "saw' wave form

in the electronic inmage display circuit. As shown in Fig. 2, the noise
el i m nating cthe¥eRhahlihet &9edPsEsdd eBRd, "ehe ndGlsedes ikhifatungtion (4)

f -t duct 2 d t ' dyct
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whres (7)ot i 88ho6r CLAST L0\ AT 8] ¥t eCORdLEROL has LD ee

junctions wt er ent naterl the central {unction
and t he eIe@ﬁﬁ@@eJPBﬁE%P@hnﬁimchPQﬁﬂfmqqgﬂﬂadap§°PPF§le§ (d)mensiena noi se

elIn1nat|ngaﬁhegﬁabegaafegméf€m§ é§8%¥ﬂ3£§<dﬁaﬂW¥T§”h%t Eedtr2ctbinshows a
noi se elimnating elepent having thin fillmor thick filmconponents

j uncti oned. SEPge Qf(S}aéﬂo§8r3P§EEQQBQQ|§¥eh§FP§§n§IéHEﬁPtH89|nngunctlon in
the I fornthh)érmaelef:tan:mﬁeﬁum vﬂiﬁirﬁ|st5.tlfll pPeter Eugura 68)m&hows an

el ement of the pe_jhavin an of. th nts connect ed
electrlcallf hggex these é%n f%eé%&vely u% ﬁlzgg

electroconductlve materials of the present invention.

Fig. 3 is an embodiment of the electromagnetic device
circuit of the present invention, by taking an example of
acoustic instrument as the electromagnetic device, in which
at least one of the noise eliminating elements of the
present invention is inserted in series into the connecting
circuit of the acoustic output circuit which contains the
amplification circuit and the voice coil. Acoustic
equipments of the prior art include electrodynamic and
electrostatic type speakers, but most of the speakers
presently available are of the electrodynamic type. The
pfesent embodiment concerns an electrodynamic type speaker

circuit.

In an electrodynamic speaker, a vibrating plate having a
voice coil, namely a coil portion of the vibrating system
is placed in the magnetic field of a magnet. When the
current flows through the coil, the vibrating plate will be
vibrated through action of electromagnetic induction to
radiate sound waves. Ideally, when the original sound is
soundless, the acoustic driving current of the speaker is
zero, the voice coil is at the neutral point of the
vibration system, and there should be no vibration of the
.speaker voice coil, namely the vibrating plate. However,
at the neutral point of such a vibration system, even as
seen from the mechanics elastic systems, the vibrating



The operating principle of the noise elininating el ement of the present

enbodi nent

sem conductor (2) and the n-type sem codductor conponent (3) are nade to

have the op
resi st ance

I s now expl ai ned. For brevity of explanation, the p-type

posite value of the thernoel ectric power. The el ectrical
and thermal conductance are simlar. The solder
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t L t
L e g
junction, t mmesembnupgéweﬁaﬁegmthelm«t i e lumatiihey \p@mtl[nar pPleteerr]
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and él ectrode junctions (5), (6)., relative
rQQFRﬁﬂﬁersWP@FPFSar@e5%%%%%§%dﬁl¢§t%QM¥%Qﬁﬁ¥HQﬂmﬂﬂpﬁﬁénstHE

On

t J.o_ithe absol ut e t T T f th
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eghﬂnbmenmd aStﬁaeVénphlatﬂmesheﬁstructure of electrodynamic
type speakers. The mechanical residuél vibration of the
coil portion will give rise to back electromotive force
through the electromagnetic induction .of the coil and the
magnet 's magnetic field, whereby the current caused by the
back electroconductive force flows through the voice coil.
This current generates noise in the neutral point region
which should be inherently soundless, thereby making the

original sound unclear and unpleasant.

This noise is further fed back to the voice coil to cause
electrical interference to occur, and such phenomenon is
repeatedly superimposed. As the result, reproduced sound
will be generated from the speaker, which includes
extremely complicated and harmful noises with great
energies not found in the original sound such as standing
wave noises by these acoustic, electrical interferences and
sometimes resonance. Such noises are liable to arise at
the neutral point of the voice coil. For this reason, in
the neutral point region which should be inherently
soundless, unpleasant sound not found in the original
sound, which irritates the auditory nerve, is mixed into
the reproduced sound of acoustic equipment to impair sound

quality.

On the other hand, in the amplification circuit of an
acoustic equipment, there gxists external disturbances such
as noises introduced from power sources of 50 - 60 Hz,
impact noises such as thunder, ignition plug of automobile,



- both electrode junctions (5), (6) is decreased. The tenperature
di fference AT (tenperature difference between the junction (4) and the
el ectrode junction (5) or between the jdnction (4) and the el ectrode

Tunction

(6)) is affected by the Joule heating I[errR by the electri
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Fig. 3 (a) shows an example having one noise eliminating
element of the present invention connected and inserted in
series into the circuit (10) of the monaural speaker (9').
Fig. 3 (b) shows an example with each circuit having one
noise eliminating element, two in all, connected and
inserted in series into the circuits (10), (11) of the
monaural speaker (9'). Fig. 3 (c) shows an example having
one noise eliminating element connected and inserted in
series into the common circuit, namely the common (12) of
the stereo-speakers (9'). Fig. 13 (d) shows an example
having one noise eliminating eiement into each of the left
and right circuits (13), (14) of the stereo- speaker (97).

In the noise eliminating element, and the circuit having
the element connected and inserted in series into the
circuit connecting the acoustic equipment to the speaker
voice coil of the present invention, heat absorption or

heat generation according to the Peltier effect takes place

which is proportional to the thermoelectric power possessed

by said element, the current flowing through it and its
absolute temperature. Whether it is heat absorption or
heat generation depends on the direction of the current
flowing through said element by the acoustic current

flowing through said element.

When said element (1) is connected so that the current may
flow from the p-type semiconductor component (2) to the n-

type semiconductor component (3), Peltier heat generation

unct.ion (43 and the el ectrode junction (5) -or (6).



The transient tenperature difference ATt is generated, due to the Seebeck
effect. The back el ectronotive force which is expressed in volts consists
of the sumof two terns [err]Tt and [err7Tt- they are proportional to the
relative thernoelectric powers [err] and [err] at junctions 5 and 6. \Wen a
transient signal current flows fromthe p-type sem conductor conponent (2)

to the n-typsc&erd cONdGiOk1eABRENGGhcE Son LhL, ahietld xda Hidr Matt he plus
vol t age polarléé%and t he e%gct ode &g% t he nj nus lta polarity. Wen the
direction of RIFREIFMII iPPeRLSFFBRFRgIERTOLRE s&Ba elf¥ment is reversed,

t he juncti onacespeiraily, e sadd theméptpunttien al4hdds & adighedes are
reversed and_the valt olLariti 0 he_el.ec d ar e .al rever sed.
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el ectrode junctions (5), ( e_element. Hence, back el ectronotive
force will cathcehte HaRS FAMSIt PEEKcRI§CE FempatRe fIso B &A Efenduct i on

vol tageI Wh: C%é&émeemd eaek bbgesiced] “@iff)ﬁvtﬁhécﬁﬁ? ganemnat ed f
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the coil cirpundtidn t(69 .el @her baaknel ect temottive Aordes reasidetl, anlde noi se i s
el i m nat ed, d.,t.he t Si | | [ . form
faithful to %lélnmpt}t%tés?)étﬁgl ?Q%Fé@‘i@?‘l’éﬁi&?ka %@%lrépr?%vle%%%hg %(’%e out put
signal is bréergr gdnarated by the mutual reaction between the coil and

the magnet's magnetic field generated when the acoustic

current becomes zero, and consequently inhibits the noise

which causes the standing to be generated at round zero

level.

Speakers have been frequently used for all of the acoustic
equipments such as wireless transmittor, telephone, radio,
television, video, tape recorder, record player, loud
speaker, transciever,etc., and the noise eliminating
element (acoustic improvement element) of the present
invention can be simply inserted into the combined circuit

of such existing acoustic equipments and voice coil.

Also, into the speaker voice coil of the acoustic
equipments to be produced in the future, the acoustic
improvement element of the present invention can be added
inexpensively according to an extremely simple working step
during production at the acoustic output terminal within
the amplification circuit or in the course of the voice

coil circuit wiring.

The noise eliminating element of the present invention
eliminates the unpleasant sounds due to the noise generated
around the voice coil neutral point over the whole region
of the audible frequency band of 30 to 18000 Hz, thereéby,
the speaker of the acustic equipment generate sounds of



Exanpl es of materials with different el ectroconduction types can include-
metal s and sem conductors as seen in Tables 1, 2 and 3. These materials are
materials with high absol ute val ues of- t¥ernoel ectric power. Anpong them
suitable materials may include thernoel ectric sem conduct or

- 12 - materials. These materials have high absolute val ues a

([err] VK[ errdie pdmd NErgueR] eglanlieypower, and low resistivity p ([err]m and
thermal conductivity [err] (Wrerr]Klerr]). Therefore, both the generation
of the tenperature difference ATt by the Peltier effect and the generation

of the back Eherdfoptihee pireseat| énvgntidn awilhindke T ddrarlyoelreatr i c
material is ized €yZ,4= rrl .14 is..call t fiigure of
merit. The d%%%%gﬁ%ﬁ%%%gbggﬁgugt?@g§nﬁ %??a %é%m 4#?#%%%’3% %gg %%C%a?or t he
conponent ofenherenneniia, @rédstéds aquibuvdesnornd rentalhdigignase wath,

Exanpl es of {he, ot efd@lss to be used for the noise elimnating el ement are
described in nore detail. At the present tine, bisnuth-telluriumsystem
materials, |ead- germaniumtelluriumsystemmmaterials, silicon-gernmanium

system nat erggd s, 4 SRR 4N ePBBAYREnEBLEN L1 Sprddétt Sidveditddnmaheri al s,
etc. are SUiéf%éé%oAfLtﬂ%%ggohkg%ﬁgg’devices, typically television
image receiver, where the elecﬁromagnetic device in which
the noise eliminating element of the present invention is
used in its output circuit. In the electronic image
display device, to reproduce correctly images, a
synchronized deflecting circuit is used. In order for the
scanning of picture signals on the image receiving side to
coincide with the timing of the resulting scanning on the
image sending side, the circuit controls the direction of
the electron beam irradiated onto the fluorescent screen.
Generally speaking, in electronic image display devices,
the neck portion of the image generating tube contains, two
sets of deflecting coils (15) and (16) for horizontal use

and vertical use.

As shown in Fig. 5 (a), the "saw" wave currents A-B-C that
flow through the coils have respectively frequencies of
about 15.734 KHz in the horizontal coil and about 59.94 Hz
in the vertical coil. The scanning line period tg and the
fiy-back line period ty in the Figure, change repeatedly in
the current direction with the zero value of the current as
the center. With such a current, the electron beam is
given the force in the direction of the vector sum of the
forces from the magnetic fields of the respective coils,
whereby electron beam is deflected up and down, right and
left, so as to give the defined row of luminescent spots,

namely luster, on the fluorescent screen.

An electron beam goes through the vacuum portion of the
deflecting coil, and within the deflecting coil circuit are



répresentative literatures descri bi ng preparation and properties of these
‘materials are shown bel ow R B. Horst and L. R WIllians: "Preparation
and Properties of H gh-Performance (Bi S 2fTe, Se)3 Al loys", Proc. 4th

| nt ernati onal Conference on Thernnelectrlc Ener gy Conversion (1 CTEC),
Arlington, p. 119 (1982). R W .Bunce and D.M Rowe: "The Vacuum
Hot - Pressi ng; gé1 4@ dadi e it 19id icedll- GRENBEAEH 4.y Sical 16D, 941

(1977). and N. B,. Elsner: "Segnented Sel eni
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value of the "saw" wave current. The standing wave noise

current is superimposed on the normal "saw" wave current it

becomes a "saw" wave current with an extremely irregular

wave form as shown in Fig. 5 (b), whereby deviation from

the normal luster occurs. As the result, the electronic

image display reproduced on the fluorescent screen becomes

extremely indistinct.

In the embodiment of the present invention shown in Fig. 4,

the circuit constitution is made such that each

noise

eliminating element (1) is connected in the course of the

wirings combining the terminals (17), (18) with

the

horizontal deflecting output terminals (21), (22) of the

horizontal deflecting coil (15), and the terminals (19),

(20), and the vertical deflecting output terminals (23),

(24) with the vertical deflecting coil (16), for example,

in series to the sides of the coil terminals (17), (21),

and (20) and (24).

On such circuits, the operation of the present invention is

described by referring to the horizontal deflecting circuit

(15) as an example. Suppose that the horizontal deflecting

output terminal (22) is the plus polarity of the "saw"

wave, and said element (1) is connected so that
may flow from the n-type (3) to the p-type (2).
time Peltier heat absorption takes place in the
junction (4) and Peltier heat generation in the

the current
At this
element
electrode

junctions (5), (6), whereby the element junction (4)

becomes lower in temperature than the electrode

junctions

(S), (6). For this reason, a temperature difference is



|lower and thermal ‘conductivities of 1.6 Wriierr]K[err] or |ower. Therefore,
their figures of nerit at tenperature are all 2 x 10[err] Klerr] or higher.
Further, the figures of nerit will contidfue to be high to around 370 K
Next, the nethod for manufacturing the conmponent is to be described. A bulk
conponent can be made according to such nethod as the crystal growth nethod
according t%ﬁé’@tecﬂiHeﬁﬁIééi:n&h‘xeS@h.Eﬁléﬁi:Cgﬁh@ﬂloﬁiok41) aindia$hepreassed-dander
sintering nethod etc. e gﬁ thick f ﬂn1coq$ ent can be made
accordi ng t oJ SRTH A% hisd t)heaBH]y EQPIR apRT™ (e RT3 OH Sret hod ( PVD)
(vacuum vapodlﬁ@qmsncte,orbarm ledeéctromobiaen fietdesl, du;sputd eirhen P ermdielvdd,

eact| 1 DO AR Ofke Gtk LT UELOTLIRLIAL, (LA RND et hod

ion inplanta , etc.), ane sprayl ng et ho d,
expl osi on neiweetign ashia amst ﬁ'éé}ls Pﬁéath@'@cﬁb pl ati ng net hod, the
printing nethod, the rolling nethod, the extrusion nethod, etc. Also t he
p-n junction_can be forned at the sane tinme or contlnuousl I n the course

of the prepaf2f i HFTANY K¥€e OO APENERERECK Q?E¥rﬁﬂ%ﬁF¥9W9ﬁ%ﬂﬁl RF & ement of
tlhe pr eslelnt ﬁmDﬁmmnmi+bena[ epaced wf,é Mook {@I@&Mdﬁmeﬂﬁrcf or rrfmcefs and
also small sjz wel QW _£0 u i oni.n S0
seni conduct ot™ iﬁﬁ é%i Rt 5PFPE?§ ?ﬁﬁlé3%?%§ ?ﬁﬁﬁﬁ#ﬁﬂ:ﬁ%ﬁ? gescrlbed
above. Forcuireembiagel ahienicoaflli rjichementhefcause pfas diite _esltetmmlg p-type
and n-fype mpe rﬁ?ér%@;terdoqw tREPEEALULE 8F the ahave- SR iQednt

bi smuth-telluriu stem were
cros51ng the 0 p01nt This effect exhibits the same effect

regardless of the direction of the polarity of said element
and the horizontal deflecting output terminal.

Similar phenomenon also occurs in the process of reversal
of the current directions of the "saw" waves in the
horizontal and vertical deflecting coil circuits, whereby
the normal "saw" wave form of the electronic image display
device can.be constantly maintained. As the result,
extremely normal luster can be realized to obtain a sharp
electronic image display faithful to input signals.

In the embodiment wherein said element is inserted in
series in the cathode of the image receiving tube and
within the image output circuit of color television (Fig.
6), particularly black, white, intermediate colors became
better, with smaller letters and representations being
clearly displayed. This result indicates that not only the
wave form near the output 0 but also the noise on the wave
form applied with a direct current bias can be effectively

eliminated.

Table 5 shows specific examples of equipments such as
radio, television, etc. used for the confirmation tests of
the embodiments of the present invention. For these
equipments, the noise eliminating elements shown in Table 4

were inserted in the circuit for confirmation of the noise



I¥s absol ute value of thernoelectric power exceeds plus or mnus 200
[err]VKlerr], resistivity 1 x 10[err] mand thermal conductivity 1.5

- Wierr]Klerr]. Accordingly, the Figure éf merit is 2.7 x 10[err]Klerr]. The
di mensions of the material can be between 0.4 x 0.4 x 1.3 nm- [err]5.0 x
4.5 mm Each conponent was junctioned with Bi-Sn eutectic alloy into the
shape of Fi@liminating effect. Also, Fig. 7 showsl4n- embddiA¢n@rwhéret 0
constitute % noi se eliﬂinatiggheh§ﬁ$nt. . O,her %han.t@at s descri bed
above, the MBFs8°&FFnfhaft AR ALt hovih T Fa6F e 18 QeFRSpr epared, and
assenbl ed | nrapeaketeci agtedsa ¢itmuitsi andiFdigur 8 anr embbdiment. where
conf i  mati ORyQl 1Lgengl 61 £l MPAU TS 8CUn HOVRYCL n bNERE LHOEL ONI N
nmet hods, material properties, Nensi ons "and shapes are nerely exenplary
and wi || notireytdkict the scope of claimfor patent of the present

i nvention. If thernoelectric materials with still better figure of nerit
are devel oped, these can be effectjvely utilized as el ectroconductive
mat eri al s ofbehelpFescheerevidift idmise Fiigpingtigg;glensnli hEéntneerted

el ect romagnakreCodeyi eRafples) tartd dhe qyreI9mitany o8t b8Nth8Yihe&itigon

X I f . . , .
exanpl e 0 places of said element in electromagnetic devices.

The noise eliminating element of the present invention is
novel and constitutes a major advancement as well as a
major usefulness as follows: (1) both the Seebeck and the
Peltier effects occur simultaneously and create a transient
phenomena in one element, (2) the transient phenomenon
based on both effects is utilized to eliminate noises,
particularly the standing wave noise generated at around
zero value of output'current, (3) it is different from the
thermoelectric cooling element, because here the
thermoelectric materials of different kinds are directly
connected and there is no cooling plate in between. Also,
the element of the present invention can be produced in
large quantities of extremely small size, light weight and

low cost.

The electromagnetic circuit having the noise eliminating
element of the present invention can be manufactured by the
extremely simple operation of connecting and inserting said
element in series to the connecting circuit between the
signal output circuit and the coil of the electromagnetic

device of the prior art.

Besides the electromagnetic device, the acoustic equipment
and electronic image display device described in the
embodiments, a large number of other devices have been
utilized, including switching regulator, tape recorder, pen
recorder, input transformer, microphone, antenna for

transmission, inverter, convertor, etc. The noise



acéoustic instrunent as the el ectronagnetic device, in which at |east one of
the noise elimnating elenents of the present invention is inserted in
series into the connecting circuit of +h2 acoustic output circuit which
contains the anplification circuit and the voice coil. Acoustic equi pnents
of the prior art include electrodynam c and el ectrostatic type speakers,

but most of tfenspeaker S RRsRNLsY cakabrabbae Al fvolc ide &legd odynani c

type. The present enbodi ment concerns an el ectrodynam c type speaker
circuit. |#NBATEPAARY cHfIRAA AdgpEarar toathe prerite At A TP Ta voi ce
coi |, namel yrRe COidndDréutputolcitaivi Bhat tRg &y51 evF i thdaacad-dadyt he
magnetic field, of,a qg&gg{. Wien t.he current L%fms t hrou the coil, the
vi brating pl &¥eSWHiy YIRS tifir SEYRCEE L | AT 'eﬂ%ﬁxégﬁﬁékuﬁﬁ c
i nducti on t ocoashphtworsurehdvahes inkvdealby, ofhehe t ébe crtapagaletsiaund i s
soundl ess, t usii G..dri\i cyrren e; sp | . e voice
coil is at tﬁg"%‘gﬁt?ﬁ#&ﬁg rﬂ\ék_}%%gt %(%5.\8” %%% ?%E Jé%/s%gmk&tafn%l{]ﬁé%gvtseﬁoul d be
no vibrationand usefchedentionee &oi Fhendesliyntsicass mhtiieh seses
However, at Hﬂf fekiFAli R0l i Rk rOHER BryhPEALL LRSS LTB1RMERAT Seen from
t he nechanlcs.efastlc systens, the V|brat|ng \
- 15 - wiring, etc., although they are not electromagnetic

devices, the noise eliminating element of the present

invention is also effective for the prevention of the

standing wave and the reflection wave generated by

inductance.

Besides, in the coil circuit of the electromagnetic device,
etc. to be produced in the future, the noise eliminating
element of the present invention can be added with an
extremely simple working step at low cost at the output of
the portion on a printed substrate, the coil terminal

portion or in the course of the coil circuit wiring.

The electromagnetic device, etc. having the noise
eliminating element of the present invention can eliminate
the standing wave noise generated within the coil circuit
over the whole region of the output frequency band, and
provides an electromagnetic device, etc. of extremely good
quality.

Therefore, the noise eliminating element of the present
invention and the circuit having this element in the
electromagnetic device, etc. will make extremely great
contributions to all social environments, artistic
cultures, mental hygienes, scientific techniques with

electromagnetic devices, etc.
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the reproduced sound of acoustic equipmegy to inpair sound quality. On
the other hand, in the anplification circuit of an acoustic equi pnent,
there exists external disturbances such as noises introduced from power
sources of 50 - 60 Hz, inpact noises such as thunder, ignition plug of

aut onobi | e, : - 16 - etc., and internal

noi ses occurring due to conplicated behaviors of electrons such as thernal
novenent or scattering in electronic parts such as resistors or

sem conductor el enments. The sound waves, include these noises which are
generated fromthe speaker, will undergo resonance with speaker casing etc.

The sound waves w || generate a resonance current through the voice coi
circuit-by the mcrophong effect of the speaker, thereby creating a noise
of great energy. Fi g. (a) shows an exanpl e havi ng ome noise elimnating
el ement of the prgsent—Tnventiomrctonmected—and—Tnserted in series into the
circuit (10) of the,nmonaural speaker (9'). Fig. 3 (b) shows an exanple with
each circuit havingsone hoise._elimnating elenent, two in all, connected
and T AES8RER88 RE8288888
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inserted in series into the circuits (10), (11) of the nonaural speaker
(9"). Fig. 3 (c) shows an exanpl e havi ngzéne noi se elimnating el enent

connected and inserted in series into 'the common circuit,
(12) of the stereo-speakers (9').
noi se elimnating el ement

Fi g.

nanely the conmon

13 (d) shows an exanpl e havi ng one

I nto _each of the left and right circuits (13),

"(14) of the stereo- speakdpbleB) Thermeeletisie\8peE el i mi nating el ement, and.
the circuit having the el ement connected and inserted in series into the

Ci rcui f conrecty o t+he—acotstte ettt prent—to t+he Sp'c"a'r(ci‘ votee—eo++ of the
preseni iSesteok i pn Abdedate absjpr pjusih or TEleat gener atMetgnepccordi ng to {he
Pel tief «figx20t | THeemoepesteirs Whi ¢1848% proporti onal t(@93she t hernoel ectiic
power possessed| by pguefl el erent, the current flowi ng through it andjits
absol upe tenperapture Whether it is helat absorption or heat generafion
dependp on the {dir oy ofi th irent| fl owi ng t said el enen{ by the
acgusth curren fF%&¥ng througﬁgg;gd eIerrent.g en said el enent 1)yis
connected so thpt the current may flowffro th% p-type segicon ucto
conponent (2) tp the n- t seniconductorggﬂﬂ$onent:(3),‘ﬂ@?i er heéat
generatlon . - 17 -
PbS PbS - 180 Bi -8 |Bi - 70 1 MoS - 700
Bi Bi - 78.9 | Co -21 |[Co - 17.5: Zn0 - 714
Bi Amalgam Ni -20 | Ni -.18 1 Cud - 696
Ni Ni -20.1 |K - 14 |K - 12 :Fe20s - 813
Co Co -18.5 |Pd -8 |Pd -8 (623 K)
Pd Pd - 11.0 [ Na -7 |Na - 4.4 Fe0 - 500
Pt No.1 |Pt - 5.26 | Pt -5 |Pt - 3.3 Fes04 - 430
U U + 1.4 | Hg -5 |Hg 3.4 1 FeSe - 200
Au No.l [ Au®’ +1.4 (C - 35 1 MgOsHs - 200
Cu No.l |Cu® + 1.86 | Al - 1.5 Al - 0.6: Sn0 - 138
Rh Rh + 1.7 [ Mg - 1.5\ Mg - 0.4 Fe203 . - 60
Au No.2 |Au +2.5 |Pb - 1.0 | Pb -0.1: (3B KD
Ag Ag + 2.4 |Sn - 1.0{Sn - 0.1 CdO - 41
Zn In +2.31 | Cs -0.5]Cs + 0.2; CuS +7
¢ C +1.74(Y -1.0]Y + 2.2! FeS + 26
Cu No.3 |Cu® + 3.1 [Rh + 1.0 | Rh +2.5: CdO + 30
Pt No.4 In +1.5(2Zn + 2.9 GeTi0s + 140
Cd Cd + 3.7 | Ag +1.5|Ag + 2.4 Ni0 + 240
Steel Steel®’ + 7.9 |Au + 1.5 Au + 2.7 ' Mn20s + 385
Fe Fe - +12 Cu +2.0|Cu + 2.65 Cu20 + 474
As As + 50 ) +2.5|W + 1.5 Cu20 + 1000
Sb Sb +43.5 | Cd + 3.5 | Cd + 2.8 Cu20 + 1120
Sba2Zns Sh-Zn + 88.0 | Mo + 6.5 | Mo + 5.6 1 Cu20 + 1150
SbZn SbZn + 200 Fe + 12.5 | Fe +16
Te Te +400 |Sb +42 |Sb +35
Si + 44 i
Te +49 |[Te + 400 .
Se Se + 1000

a):high purity, b):low purity, ¢):for spriné,"d):Sb(GO)-Zn(40) alloy
Reference:Kamekichi Shiba:”Physical Constant Table”, lwanami Publications, Japan
(1949)
Shuichi lida et al:”Physical Constant Table”, Asakura Publications, Japan
(1969)



gceurs in said elenent ]UnCtIOH (4), while Peltier heat absorption in the
el ectrode junctions (5), (6): Accordlngﬂﬁ ~said elenent junction (4) has a
hi gher tenperature than the el ectrode junctions (5), (6), thereby creating
& tenperature difference between said elenent junction (4) and the

el ectrode junctions (5), (6). Also, at the sane tine, back electronotive
forces due to the Seebeck effect are generated, with the plus at the

el ectrode junction (5) and the mnus at the el ectrode junction (6). The
back el ectronotive forces cancel and inhibit the back el ectronmagnetic

i nduction electrqnaive force.generated by tthe nutual reaction between the
coil and the rragﬁetfc’s\@g_r,le_t‘l c Ligld ger‘leg.,at ed when the acoustic current
becones zero, and qpmﬁéﬁﬁéﬁ?ly‘?ﬁhl s 't ke [noi se whi ch causes the standing
to be generated gt @ 00T 270! IBVRI ! Spé’akers(pave been frequently used
for all of the adosstilc eqU|phents $uch as VWirek@ss transmttor, tel ephone,
radi o, televisior, video, tape recotder; redordepl ayer, |oud speaker,
transci ever, etc.,[ and the noise elimnating eIe@?nt (acoustic inprovenent
el ement) of the gragen@invention can be sinply<nserted into the conbined
circuit of such gxixti @@ust@o@ew@pm@s an@&voice coil. Al so, into
t he speaker voicg coill 0f thel acoustic equipgnments to be produced in the
future, the acouqtric nprbvenent elenenb of |t he resent invention can be
added inexpensively’ddcordlng-to an'extrenely S|5mne wor ki ng step during
production at theg dE@stire cout putest £r i hak Mi t hieh
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“synchroni zed deflecting circuit is used. In order for the_scénning_of

"picture signals on the inmage receiving side to coi ncide—w-th—thetFmng of.
the resulting scanning on the inage sendygg side, The_gitcui ks the
directi-on of the electron beamirradiated onto the fl e S kG 1.
General ly speaking, in electronic inmage display device H |‘ tion
of the inmagecggngsating tube contains, two sets of defl 15)

and (16) for horizontal use and vertical use. As shown in Fig. 5 (a), .the
"saw' wave currents A-B-C that flow through the coils have respectively

frequencies of Abewisd 21idinsdingnelBRcROr hZOM@! a€OldaANGRDONRIRS HZ
in the vertical coil. The scanning,line perjod.t[e &4 and the fly-back |line
period tb i nPEHESER TR ,OQﬂﬂiﬁggfrgbggFE8$§ *%P??KP{: Iesh=m Wi t h

the zero valuetefidhe, ciligctiiodas hbe censeituddd by ucpartcws et lekie

el ectron beam. s giw far i dj | f t.he vectar sumof the
forces from ?‘#é ?r%gtnrg%ic%:&%%’l ggo'fJ @t %gf?e!s:‘érgéﬁle\%e%sg'oi r{s]a,m eceerrgbzf/e%elltralct ron
beam i s def | ebaecchyp thearmpehectrighpouad ¢E£fthe srespectoivg watelrdadsf i ned

row of lum nescend SPGicht WxMRleds! HELET oz OR1ANS 30 YAFEICERt taereen.  An

el ectron beam goes through the vacuum portion of the deflecting coil, and

g
within the RFFEEREHE CSMPECRE TPt Ofr Bhe element and there is

substantially no rectifying action at the junction.

2. A noise eliminating element according to claim 1,
wherein the thermoelectric power of the above respective
material exceeds plus or minus 100 PVK~l at the activating
temperature of the element.

3. A noise eliminating element according to claim 1,
wherein the thermoelectric power of the above respective
materials exceeds plus or minus 200 UVK™! at the activating

temperature of the element.

4. A noise eliminating element according to claim 1,
wherein the thermoelectric power of the above respective
material exceeds plus or minus 300 UVK~l at the activating

temperature of the element.

5. A noise eliminating element having a junction of
components of two kinds of electroconductive materials and
3-electrodes provided at the surface of the respective
components, characterized in that the individual
thermoeieétric power of each of the two kinds of materials
exceeds plus or minus 50 uvK~! at the activating
temperature of the element and there is substantially no

rectifying action at the junction.
6. A noise eliminating element according to claim 5,

wherein the individual thermoelectric power of each of the
above respective materials exceeds plus or minus 100 pvk~1
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-719 - i ncluded a deflecting coil and other electrical—parts-having——

I nduct ance conponents such as transforner, etc. Wen the saw wave current

reverses in direction around zero val ueggparticul arly difisShsetth dof
B-C, the back el ectronotive voltage due to el ectrorragnetj H1 k,
generated. The cyclic back el ectronotive voltage, increa [ ar

st andi ng mavatnehéeagyifggﬁngtﬁgmpafgaﬁgeexists and is centered around the
region of the zero value of the "saw' wave current. The standi ng wave noi se

current is superinposed on the normal "saw' wave current it becones a "saw'
wave current 7w AhnabsexéIianelat iing edehant wagveofdimy aso sdibadm i3y, Fig. 5 (b),

wher eby devigiion.fr the ryal, Luster occurs. As the result,
el ectronic i %%8%%1{1 sﬁ%yﬁ%ﬁéﬁ%&e&g ﬁm?ﬁ"ge%?ﬁjo? RUETHT Ler¥E B t?efzzgz(r%"gs
extrenel y i ndbevencespective materiedismenceeds t hupres emtni s\ K "$hown in
Fig. 4, the circuit constitution is made such that each noise elimnating
element (1) is connected jn the course of the wirings conbining the
ternminal s (1%), 2(28j3%i thiif@tiom 2éArant qaereeding ButHALR Svninal s (21),
(23) ﬁf t he bﬁéfégﬂ;@e deid Bsitduag eaekmbéi%ct%@i ;B&%Z:Z M eads dfl The _(20|),
and the vertical deflecting output termna ,With t htica
ot | ecting cBPPV TE3SOTGH LMk AsRaLars Sarreds ioiih s mabe,odd dviSh
termnals (17), (21), and (20) and (24) On such circuits, the operation
of the presegt Anﬂgqgé(ghfﬁinating element comprising a component of

one type of electroconductive material having two

electrodes, characterized in that the thermoelectric power

of the material exceeds plus or minus 50 UVK~l at the
activating temperature and there is substantially no

rectifying action.

10. A noise.eliminating element according to claim 9,
wherein the thermoelectric power of the above material
exceeds plus or minus 100 uvK~! at the activating
temperature. '

11, A noise eliminating element according to claim 9,
wherein the thermoelectric power of the above material
exceeds plus or minus 200 pVK~1l at the activating

temperature.

12. A noise eliminating element according to claim 9,
wherein the absolute thermoelectric power of the above
material exceeds plus or minus 300 UVK~l at the activating

temperature.

13. A noise eliminating element having a junction with a
component of a n-type semiconductor material and a
component of a p-type semiconductor material being
junctioned directly or through a solder layer and
electrodes provided at the surface of the respective
components, characterized in that the individual
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described by referring to the horizontal deflecting ci rcdihis@ﬁjilasmem laced
t

exanpl e. Suppose that the horizontal deflecting output ter t he
plus polarity of the "saw' wave, and saiod ®lenent (1) is ¢ at
this tinme

the current may flow fromthe n-type (3) to the p-type (2).
Pel tier heat absorption takes place in the elenent junction (4) and Peltier
heat gener ath&fmbdldfer £ asdwerdof] Boehi fAGeLDals (EFceadierebys tdwe el ement

junction (4),becopes r.inte rature than the el ect e | tiqns (5),
(6). For thg"én}’ﬁaggﬂ‘,“llg t &lp&Pat gggl‘(ﬁ?ﬁ%? Hew elréaecure de e JefUfdR
- 20 - cr entiethéet wee nsubst seltdmdAly poncecbhfyihg anmctidre at ethe ode
junctions (SQn?éﬁgn.and t hrough such tenperature difference, back

e

el ectronoti orces due to the Seebeck effect are generated with plus
polarity at the electrode junction (5) and mnus polarity at (6). The

current due;ho jhgofeehecinfinghk R @akheARt h¥8ofQL6E ¥blé1and inhibit and
cancel the back el ectromgnetic induction curgent throqgga%g$ t ual
f

reacti on bePRRERLR Heb@ iR EHidnad therPerreGhFEh PRWEhHe €the

st andi ng waxyBogenfaté£thls ditedidsopass ok mbAusShO) pRKT @ur heirgherr.ossi ng
the O point. This effect exhibits the same effect regardl ess of the
direction of the polarity of said el enent

15. A noise eliminating element according to claim 13,

wherein the individual thermoelectric power of both the

above materials exceeds plus or minus 200 pvK~l.

16. A noise eliminating element according to claim 13,
wherein the individual thermoelectric power of both the
above materials exceeds plus or minus 300 MVK~1l.

17. An electrical circuit having at least one noise
eliminating element according to any one of claims 1 to 16

in the circuit.

18. An electromagnetic circuit comprising at least one
noise eliminating element according to any one of claims 1
to 16 connected in series to an inductance element.

19. An electromagnetic circuit according to claim 18,
wherein said magnetic circuit is a speaker circuit for an
acoustic instrument and said inductance element is a voice

coil in said circuit.

20. An electromagnetic circuit according to claim 18,
wherein said electromagnetic circuit is a deflecting coil
circuit of an electron image display device and said

inductance element is a deflecting coil in said circuit.
21. An electromagnetic circuit according to claim 18,

wherein said electromagnetic circuit is a picture output

circuit of a television and said inductance element is a
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'"and the horizontal deflecting output termnal. Simlar phenrerenon-also
occurs in the process of reversal of the current direction o&mthe "saw'

waves in the horizontal and vertical defizecting coil circul b ced
normal "saw' wave form of the electronic inmage display devi l“ I
constantly maintained. As the result, extrenely normal | ust

realized tocabhatd afsbRépPpeteetd iide i1FRGRiId spkauitai thful to input

si gnal s. In the enbodi nent wherein said elenment is inserted in series in
t he cat hode of the inmage receiving tube and within the image output circuit
of col or telR&vi 3noalé¢Etgoméynepie teimdwit] adooadiingwhot elaimt 28 pedi at e

col ors beca TR §€?£ t ; Lepte | bei ng
clearly di 55%3%5 %ﬁlﬂsﬁﬁ %ié]esu I{lﬁﬂéctglctegcrltscﬁg){lqnés %nﬁgg{jﬁlgiﬁg%é f orm near

t he out put @nbernal Sérendt noar@ /LA Haduekancer mlappnt eds wvek hantempact
current biagncaniRecefEgetively elim nated. Tabl e 5 shows specific
exanpl es of equi pnents such as radio, television, etc. used for the
confirmati on tests of the enbodi nents of the present invention. For these
equi pnent s, 2BheaRoksecelomagmét 1@ &laE Scedingntdableid vere inserted

in the C'rc%h%rLQB ggg&'é eé££ghégné€¥%ly¥f%%it is an inverter

circuit, and said inductance element is a transformer in

said circuit.
24 . An electromagnetic circuit according to claim 18,
wherein said noise eliminating device is mounted in

parallel with a small resistance.

25. A speaker having the electromagnetic circuit according
to claim 19.

26. A radio having the speaker according to -claim 25.

27. A stereo player having the speaker according to claim
25,

28. An electron image display device having the

electromagnetic circuit according to claim 20.

29. A television having the electromagnetic circuit

accoxding to claim 21.

30. An antenna having the electromagnetic circuit according

to claim 22.

31. An inverter having the electromagnetic circuit

according to claim 23.

32. A telephone having the speaker according to claim 25.
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- 21 - elimnating effect. Also, Fig. 7 shows an enbodi fRncE! Bied RS laced .
noi se elimnating elenent is inserted into the transmtter I ﬁ?
and Fig. 8 an enbodi nent where the neisg <€limnating el emar'rﬂlllE[Ilﬂﬂﬂjl
into the inverter circuit. The pl aces where the noise eli nt
is inserted are only exanples, and are not limtative of the insertion

places of sai daelhgFBOLe { My bSO TAURGRAL] ¢odedi E88hodeThEy NOkSE €l i m nating
. elenment of the present_invention I s ngvel .and constitutes a

> ) { )
advancenenhaydngethe ;31echEPAINATHuIGIESY 1Es 2FEPFENRI £2) SRt f‘ﬁ]e Seebeck
and the Peltier effects occur sinultaneously and create a transient
phenonena i,n one el enent 2). the transient engnenon, based, on both
effects i 533t'i ﬁngbjeggr%‘f‘?éﬁ%’%&% G4 , 3F5PE] &ﬂ?gf?yc%?‘ilémsf%hdi ng wave
noi se genewakediat saldualieeramagatd cofcigobptt isuareonyefBerit is different

fromthe therumelechhhCoLoe! I RIEIR1 HEARUSE ROt EahbPLREE MDF! SCTT | ©

materials & di ren inds are y connected an ere is no cooling
plate i n bsewdepirpbsd; the el enent of the present invention can be

produced in large quantities of extrenmely small size, |light weight and | ow
cost. The el ectromagnetic cjrcuit havi n% t he noi,se elinmnating :
35. A converter having the electromagnetic circuit

according to claim 34.
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ekenent of the present invention can be manufactured by the extrenely
sinpl e operation of connecting and inserting said elenent in series to the
connecting circuit between the signal output circuit and the coil of the

electromagneti c device of the prior art. Besi des the el ectromagnetic
device, the acoustic equi pnment and el ectronic i nage display device
described in the enbodi nents, a | arge er of other devices have been

utilized, including switching regul ator’/,” tape recorder, pen recorder, input
transforner, mcrophone, antenna for transm ssion, inverter, convertor,
etc. The noi se - 22 - el imnating el enent
of the present invention can bE:;nie‘Egd bylsinpl e addition to the
connecting circuit of the signal output circuit and the coil of those

al ready existing el ectromagnetic devices. Also, its effect is conspicuous,
and the invention of the electromagnetic device circuit having said el enent
is an extrenely novel and useful invention. Ia t he design stage of high
speed pul se circuits, electronic py nted circyits, gyectronic wiring, etc.,
al t hough they are not el ectromagnetic devi the npise elimnating

el ement of the pre?enS invention_ig also; ' r _the prevention of

t he a
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st andi ng wave and the reflection wave generated by inductance. Besi des,
inthe coil circuit of the el ectronagnetic device, etc. to be produced in
the future, the noise elimnating elenent of the present invention can be
added with an extrenely sinple working step at | ow cost at the output of
the portion on a printed substrate, the coil termnal portion or in the
course of the coil circuit wring. el ectromagneti c device, etc.
having the noise elimnating el enment of the present invention can elimnate
t he standi ng wave noi se gener at Wigt hjR, t he il circuit over the whole
regi on of the output frequency Eiad, n progzges an el ectromagnetic
device, etc. of extrenely good fuali*ty: Th fore, the noise elimnating
el enent of the present invention and the circuit having this elenment in the
el ectromagnetic device, etc. will nake extrenely great contributions to al
soci al environnents, artistic cultures, nmental hygi enes, scientific

techni ques with electronagnetiﬁ devi ces, etc. 23
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Lerr] - 24 - [err] _
Table 3 Ther noel ectri c Power Seebeck Absol ut e
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(1822) Ther noel ectri ¢ (1948) ‘ (1955)

Power [[err]VK[err]] o [[err]VKerr]]
[[err]VK[err]] El ement
Conmpound PbS PbS -160 Bi - 80 Bi - 70
MbS - 700 Bi Bi - 78.9 Co -21 Co
- 17.5 Zn0 - 714 Bi Amal gam 4 Ni - 20 Ni
- 18 : Cu0 - 696 N (\K ' -20 1 K 14 K
- 12 Fe[err]Of[err] - 613 Co -18.5 Pd
-8 Pd 6 (62g=K) . -11.0 Na
- 7 Na -44FeOFKlGS Pt Nol Pt -5.26
Pt -.5 Pt e[err]O[err] - 430 U
U + 1.4 Hg - -3.4 FeS2 - 200 Au
No. 1 Auferr]) + 1.4 C - 3.
MyO[ err] H err] - 200 Cu No.1 Cua) + 1.86 Al - 1.5 A
-70.6 Sno - 139 R 24 R 2 % 1.7 MW - 1.5 My
- 0.4 Fel[err]Oferr] + 2.5 Pb -
1.0 Pb ) 20 Y 2.4 o -
1.0 Sn - 0. Zn + 2.31 GCs
- 0.5 GCs + + 1.74
Y - 1.0 Y 1% Cu No.3 Cu[err]
+ 3.1 Rh + 1.0 + 30 Pt No.4
Zn + 1.5 Zn 19+t 140 ' Cd
+ 3.7 Ag + 1. + 240 Steel
Steel[err] + 7.9 Au 2.7 WMjferr]Of[err] +
385 Fe Fe Cu + 2.6:
CUerr]O + 474 W + 2.5 W
+ 1.5 CUerr]o0 + 1000 Sb + 43.5 Cd + 3.5
Cd + 2.8 :Cu[err]O ?ér] Sb-Zn +
88.0 Mo + 6.5 M + 1150 Sbzn
Sbzn + 200 Fe 25 Te + 400
Sb + 42 Sb Si +
44

21

(a) (b)
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Te + 49 Te + 400 ' . Se

Se + 1000 a):high purity, b):low purity, c):for spring,

d): Sb(60)-2n(40) alloy Reference: Kaneki chi Shi ba: " Physi cal Constant Tabl e",
I+vanam Publications, Japan (1949) Shui chi lida et

al : "Physi cal Constant Table", Asakura Publications, Japan (1969)
- 26 [err] -27- 5/7 '

FIG:o '
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[err] 1. .~ Electrical or electromagnetic circuit conprising

a) a noise reducing elenent (1) with '/7 al) two sem conduct or
_conponents (2, 3) with a central | unctﬁ on(4), sai d
tWwo sem conduct or conponents (2, 3) _c%‘u,gj sting of different

el ectroconductive materials (p, n). 1 93 az2) two el ectrodes (5,

6) attached to said two sem conduct %5 conponents (2,
3) having a central junction (4), wh y a3) sai d
el ectroconductive materials (p, n)_ar hosen such that the
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absolute value of the thernoelectric powers of said .
el ectroconductive materials (p, n) exceed 50 [err]VK[.err] around room

‘t enperature, and : a4) "there is substantially no rectifying
action at said junction (4) : having a threshold '
vol tage 100 nV or |ower, and b) an inductance elenment. 2. .
El'ectrical or electromagnetic circuit7?ﬁcording to claim1, characterized
in that t he absol ute val ue of e thernoel ectric power of said

el ectroconducti ve materials (p, n) in said noise reducing el ement
(1) exceeds 100 [err] VK err] around roomtenperature. 3.

El ectrical or electronmagnetic circuit according to claiml, characterized
in that the absol ute val ue of the thernoel ectric power of said

el ectroconducti ve materials (p, n) in said noise reducing el ement
(1) exceeds 200 [err]VKlerr] around roomtenperature. 4.

El ectrical or electronmagnetic circuit according to claiml, characterized

in that . [:: l (E;-. EE; .

Noise eliminating element

|

Noise eliminating element




Substitute sheet - 29-

16 January 1999

“the absol ute value of the thernoel ectric power of

'sai d el ectroconductive materials (p, n) in said noise reducing

“élement (1)

300 ,[err]VK err] around roomtenperature. 5.

El ectrical oOr electromagnetic circuit according to any of the clains 1 to

4, %@LE%PH»&%TI@N h i ﬂEﬁEﬁ’ﬁﬁei
5) I

el ectrodes (5,

LBMERT ANDS SERCTRECAIO
provi T HAVING THRSsAMEr €of . 6.

El ectrical or electromagnetic circuit according to claiml1, characterized
in that Disclésddl acmmwmri@s (eiim;-BhaeingaéDbm&ﬂtsmar@dig:iawg;@lce:rmnt (1)
are junctiongd_direct or .throu

Electrical 9 cé?r%%frfe&%gr?eft FockHBEpt © gcgg?%?%c?% elvoef n}aﬁ:§rd.|a&|sws lto
6, cher acterizest im thast thbeabeajmtatmlsaeasf cfitthenoi se reduci ng

el ement (1) r&é@fﬁctrlc gh@@
electronagngglc qucuhlggegognanghto Cc

% Q Fg ﬁ nds

I'm ﬁtenzeélnthat
ere 1s substantl y no rectifying

action at the junction. Both the Seebeck effect and the
Paltier effect occur simultaneous and create a transient
phenomena in one element. Because of the transient
phenomena in one element and because of the transient
phenomenon based on both effects, noises, particularly the

standing wave noises generated at around output current

near

to zero are eliminated. The noise eliminating

elements can be inserted in a magnetic circuit of a speaker
circuit for acoustic equipment or in a diflecting coil
circuit of an electron image display device.

Figure 2(a) should accompany the abstract when published.
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sai d |ndljct an&ei el BRERT i1 ANy Ol csg}cmgl of a speaker for a radio, H7asardo
pl ayer | ¥ fizrg daat el ephonse pesdd ., El ectrical or elect romagnet ic circuit
accor di ng Wo ; _gd,m n t hat said i nduct ance el enent
iIs a deflectl_

Qi Gt4en i nege’ di spl ay devi ce. §F (i cal
or el ectfomagnetic cifguijt ording tlo claim1, characteri s?'ﬂ"
sai d i nduct ance el emeht” i s a cathode otf- 28e pi cture t ube of‘l

picture P e QUL Put_.. .Ci r El ectrical or elect rorragnet [ c
circuit acccﬁldnmg toiclaim:t; .J;har rized in that sai d i nductance
el ement is an antenna. 12. El ectrical or electromagnetic circuit

accor di ng to.cl aiBledtricdlivarefsttromagnstici circiit@bmprising  sai d i nduct ance el enent
is a transfornmner.

Substitute sheet }anmse ﬁed cing element (1) with 30 -
16 January 1999 El ectrTcal or électromagnetic circuit accordlng to

claim1, characteri Zeda 5 : t!:u/%tse:mlconductor components (2, 3) with a central junction(4),

said two semiconductor components (2, 3) consisting of different
electroconducﬁve materials (p, n).’

a2) two electrodes (5, 6) attached to said two semiconductor
components (2, 3) having a central junction (4), whereby

a3)  said electroconductive materials (p, n) are chosen such that the
absolute value of the thermoelectric powers of said
electroconductive materials (p, n) exceed 50 uVK! around room
temperature, and

a4)  there is substantially no rectifying action at said junction (4)
having a threéhold voltage 100 mV or lower, and

b) an inductance element.

2. Electrical or electromaénetic circuit according to claim 1, characterized in that
the absolute value of the thermoelectric 'power of said electroconductive
materials (p, n) in said noise reducing element (1) exceeds 100 pVK! around
room temperature, |

3. Electrical or electromagnetic circuit according to claim 1, characterized in that
the absolute value of the thermoelectric power of said electroconductive
materials (p, n) in said noise reducing element (1) exceeds 200 pVK™* around

room temperature.

4, Electrical or ¢lectromagnetic circuit according to claim 1, characterized in that
_— _
I I This is the r_‘eplacemecjt sh-sgt
LT TR



sai d i nductance el enent is connected in series. 14. Use of a

sem conduct or ‘devi ce conpri sing a) two sem conductor
conmponents (2, 3) with a central junction(4), - ff sai d
two sem conductor conponents (2, 3) consisting o | er ent

el ectroconductive materials (p, n), tv%-'tb?tﬁb'ﬁ sheat (5,
6) attached to said two sem conductor -29- 6 JapyaneAB9

3) having a centgal cti wher eby ) sai d
el) ectr ocgnducti n’é{s&p‘ p? the themoplsctsis Bewer of peid iglectroconductive

absol ut-e val ue of the therrmel ectric powers of said
el ect roconduct i vsatariale (p.an)sin(said ndiseredueidg Slenjont (1)\ésfceeds] 308 PVRH arowaidd

tenperature, and d) there is substantially no rectifying
action at said Jmamtuempel(aﬁ)re. _ “having a threshol d
vol tage 100 nV or | ower, as a noi se reduci ng eI errent (1) for

reduci ng tt'ga nOlE]%cth@ala& BleSipdthagrielic Qre 9accord
U ng aim

circuit. sem conduct or eV| Ce ok cor h |

characteri zed | -t__ absol ut al,ue of the thernoele ri

powers of said en‘iﬂemcht FTOE ln(%élﬁt\fgldnﬁ?’@q § @ 35‘ comprise o e?ectroﬁes g’
provided at the surface thereof.

6. Electrical or electromagnetic circuit according to claim 1, characterized in that
said components (2, 3) of said noise reducing element (1) are junctioned directly
or through a solder layer.

7. Electrical or electromagnetic circuit according to one of the claims 1 to 6,
characterized in that the temperature of said noise reducing element (1) is lower
than 370 K.

8. Electrical or electromagnetic circuit according to claim 1, characterized in that
said inductance element it a voice coil of a speaker for a radio, a stereo player
or a telephone. |

9. Electrical or electromagnetic circuit according to claim 1, characterized in that
said inductance element is a deflecting coil in an electron image display device.

10.  Electrical or electromagnetic circuit according to claim 1, characterized in that
said inductance .element is a cathode of the pictui:e tube of a television picture
output circuit. |

11.  Electrical or electromagnetic circuit according to claim 1, character_ized in that
said inductance element is an antenna.

12.  Electrical or electromagnetic circuit according to claim 1, characterized in that

said inductance element is a transformer.

—_— This is the replacement sheet
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(p, n) i'n said sem conductor device exceeds 100 [err]VK[err] around room
tenperature. * 16. Use of a sem conductor device according to claim 14,
characterized in that the absol ute val ue of the thernoelectric
powers of said electroconductive materi al's (p,

sem conduct or device exceeds 200 [err] VK[ err] around roomé“rl’s“t“te sheet
t enperat ure. -30- 16 January 1999

Substi t ut e sheet
16 Januar yl3t99gElegtyical on glectrpmagnetic ¢ircyifageqrdingde aim la&éaqaeﬁeﬁged(@ thatai m 14,

characterized in that the absol ute val ue of the thernoelectric
powers of said seidinductancedelementds cannected|in series. (p, n) in said
sem conduct or device exceeds 300 [err]VK[err] around room

tenperaturp4, 1Bse of HsémiRbnduciitievie8 dofiipfikingevi ce according to one of the
clainms 14 to 17, characterized in that said conponents (2, 3) of
sai d sem conductor dgvi Ceuyq, semiconductor components (2, 3) with a central junction(4),
said two semiconductor components (2, 3) consisting of different
electroconductive materials (p, n),
b) two electrodes (5, 6) attached to said two semicondqctor_
components (2, 3) having a central junction(4), whereby
c) said electroconductive materials (p, n) are chosen such that the
absolute value of the thermoelectric powers of said
electroconductive materials (p, n) exceed 50 pVK'! éround room
temperature, and
d) there is substantially no rectifying action at said junction (4)
having a threshold voltage 100 mV or lower, |
as a noise reducing element (1) for reducing the noise in an electrical 'or an
electromagnetical circuit. |
15.  Use of a semiconductor device according to claim 14, characterized in that the
absolute value of the thermoelectric powers of said electroconductive materials
(p, n) in said semiconductor device exceeds 100 pVK!' around room
temperature. |
16.  Use of a semiconductor device according to claim 14, characterized in that the
absolute value of the therfrmelectric powers of said electroconductive materials
(p, n) in said semiconductor device exceeds 200 VK" around room

temperature.

* C L M s %

is is the rmeplacerneni sheet

Date: 1 8 JAN 1299



conprise-‘two el ectrodes (5, 6) provided at the surface thereof. 109. Use
of a sem conductor device according to claim 18, characterized in that said
conponents (2, 3) are junctioned directly or through a solder layer. 20.

Use of a sem conductor device accordlng toclaimi14 to 19, chatactehlzed in

t hat said tenperature of. said seni conduct or deV| ceovhstityfe
370 K. i -31- 16 January 1999

17.  Use of a semiconductor device according to claim 14, characterized in that the
absolute value of the thermoelectric powers of said electroconductive materials
(p, n) in said semiconductor device exceeds 300 wVK' around room
temperature. |

18. Use of a semiconductor device according to one of the claims 14 to 17,
characterized in that said components (2, 3) of said semiconductor device
comprise two electrodes (5, 6) provided at the surface thereof.

19.  Use of a semiconductor device according to claim 18, characterized in that said
components (2, 3) are junctioned directly or through a solder layer.

20.  Use of a semiconductor device according to claim 14 to 19, characterized in that

said temperature of said semiconductor device is lower than 370 K.
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