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This invention relates to a ceramic fiber

heater, and more particularly to an improvement of

a ceramic fiber heater having a plurality of heater

elements.

U.S. Patent No.

10 fiber heater having a plurality of

4,575,619 discloses a ceramic

serpentine heater

elements arranged side by side. Fig. 8 is a plane

view of a conventional ceramic fiber heater having

a plurality of serpentine heater elements to be

connected across a single-phase electric power

15 source. In Fig. 3,

designate serpentine heater elements,

In such a ceramic fiber heater,

elements la~ 1d, for example,

by side
20

to form one block 3a of the heater

In said one block 3a, one end 4a qf

element 1a is connected to one of t

single-phase electric power source
example, and the other end of said

25 element la is connected through a ¢

reference numerals 1la,

ib,

respectively.

four heater

are arranged side

on a base made of an insulation material

elements.

a first heater
erminals of a
of 200 v, for
first heater

onnecting line 2




connected across a single- phaée el ectric power 15 source. A Fig. 3,
reference numerals la, I'b, designate serpentine heatemsﬁkemﬁwﬂ laced

EH a~ 1d,

d one

respectively. In such a ceramc fiber heater, four
for exanple, are arranged side by side-oR a base nade
rrat erisal 20 to formone block 3a of the heater elene

bl ock 3a, one end 4a of a first heater elenment la is connected to one of
termnals of a

with one end of a second heater element 1b, adjacent
to said other end of said first heater element 1la.
Similarly, the other end of the second heater
element 1b is connected through a connecting line

5 2 with one end of a third heater element 1c¢, and the
other end of the third heater element lc is connected
through a connecting line 2 with one end of a fourth
heater element 1d,.se that the first to fourth
heater elements la~ 1d form a series circuit. Both

10 terminals 4a of said series circuit is connecfed
across the single-phase electric power source of
200 V.

A block 3b similar to said block 3a is arranged
adjacent to said block 3a on said base.

15 Fig. 4 shows a plane view of a conventional
ceramic fiber heater to be connected across a
three-phase electric power source of 200 V, for
example. In this ceramic fiber heater, as like as
the embodiment shown in Fig. 3, four heater elements

20 la~ 1d, for example, are arranged side by side on
a base made of insulation material to form one block
3a. In said one block 3a, the four heater elements
la~ 1d are connected in series. Blocks 3b and 3¢
each similar to said block 3a are arranged side by

25 side on the base, and each series circuit of each



si ngl e-phase el ectric power source of 200 V, for exanp+e——aﬁd—%he—e%her end
of said first heater 25 el enment |la is connect lwgﬂ nectlng
| i*ne 2 -2- with one end of a second hgater el emren 9 said
other énd of said first heater elenent 1§ ~ "’ ” Il

block 3a~ 3¢ is applied with a phase voltage of the

three-phase electric power source of 200 V.
As shown in Fig. 3, both ends 4a of the series
circuit in the block 3a is connected across the
5 single-phase electric power source of 200 V. With
respect to the block 3b, similarly, both ends 4b
of the series circuit is connected across the
single-phase electric power source of 200 V.
| Accordingly, a voltage difference of 200 V
10 is formed between one end 4a of the series circuit
in the block 3a and one end 4b of the series circuit
in the block 3b, adjacent to said one end 4a.
Normally, a distance betﬁeen said ends 4a and 4b
is short, such a several millimeters and the
15 insulation resistance or specific resistance of
the ceramic fiber base made of alumina silica, etc.
is reduced remarkably at a temperature higher than
about 1,000°C, so that a leakage current flows
through the insulation material between the two
20 ends 4a and 4b and the leakage current becomes
large due to the voltage applied between said two
ends 4a and 4b, and the heater element is liable
to be burned and damaged.
Specifically, in case of mullite (compound of

25 alumina and silica), for example,



S|n1larly, the other end of the second heater el ement
t hrough a connecting line 5 2 wth one end ofrhigskebiiHasiB&RGRE

1¢, and the other end of the third heater el enent 1
connecting line 2 with one end of a fourd h heater el
first sto fourth heater elements la~ 1d forma series

A

I'b i s "connéect ed
Mcee! ement

t hrough a
hat the

termndls 4a of said series circuit is connected across the single- phase

el ectric power source of

at 900C , the specific resistance is 2X 105(Q

v CII'I),

at 1000C , the specific resistance reduces to

5.5%.104¢¢Q cm,

5 at 1100c, the specific resistance reduces to

1.2% iO‘Q cm, and

at 1200C , the specific resistance reduces to

2.9X 10%¢Q cm,

A voltage of the power source is applied between

10 said adjacent ends 4a and 4b of the series circuits,

so that a leakage current flows through the

electrically insulation material therebetween at

a higher temperature and accordingly the temperature

of said material portion is elevated.

15 As a result, the insulation resistance of said

material portion is reduced, so that

the leakage

current is increased. Such phenomenon is repeated

and accordingly the temperature of said material

portion is elevated abnormally, so that the heater

20 element is burned and damaged.

In case that the three-phase electric power

source is used, as shown in Fig. 4, a voltage

difference of about 200 V is formed between one

end 5a of the series circuit in the block 3a and

25 one end 5b of the series circuit in the block 3b,



200 V. A block 3b sinilar to said block 3a is arranged—adjacent to said
bl ock 3a on said base. 15 Fig. 4 shows a pl aff dbeWasHeereReplaced

conventional ceranmic fiber heater to be connected across
el ectric power source of 200 V, for exanple. In this cer%Eﬂi er,
as |like as the enbodi mrent shown in Fig. 3, four heater el
la~ 1d,* for exanple, are arranged side by side on

adjacent to said one end S5a or between the other

end 5b of the series circuit in the block 3b and

one end 5¢ of the series circuit in the block 3c,

adjacent to sid other end 5b, so that similar

5 defects and problems are arisen.

An object of the present invention is to obviate
the above defects.

The above object can be attained by a ceramic

10 fiber heater gomprising a plurality of series
circuits each of which is formed by connecting a
p}urality of heater elements arranged side by side
on a base of an insulation material and connected
across an electric power source, characterized in

15 that adjacent two series circuits are arranged so
that one end of one series circuit is adjacent to
one end of the other series circuit, and that said
adjacent ends of said adjacent series circuits are
connected to the same terminal of the electric power

20 source,

In the ceramic fiber heater according to the
present invention, the same electric potential is
applied to said adjacent ends of said adjacent
series circuits.

25 A current control element, such as a relay,



§

a‘base made of insulation material to formone block 3§7f‘rn‘sa%d—eﬂe—bLock
3a, the four heater elements la~ 1d are connected in Sefhi€§y.B,9¢ks 3b and

ks
3¢ each simlar said block 3a are arranged side by 25 - i Replaged
base, and each series circuit of each - 6-3- ' ” I
SSR, or thyristor can be inserted between said
terminal of the electric power source and said

adjacent one end of the adjacent one series circuit

to control the series circuit.

Fig. 1 is a view explaining a ceramic fiber
heater to be connected across a single-phase
electric power source according to the present
invention;

10 Fig. 2 is a view explaining a ceramic fiber
heater to be connected across a three-phase
electric power source according to the present
invention;

Fig. 83 is a view explaining a conventional

15 ceramic fiber heater to be connected across a
single-phase electric power source; and

Fig. 4 is a view explaining a conventional
ceramic fiber heater to be connected across a
three-phase electric power source.

20

Now, an embodiment of this invention in case
that a single-phase electric power source is used
will be described by referring to Fig. 1.

According to the present invention, one end

25 4a of a series circuit in a block 3a and one end



block 3a~ 3c is applied with a phase voltage of the t hr ee- phase erectrit—
power source of 200 V. As shown in Fig. 3, both ends 4aTH§$hHQh§§&hﬁ_lmmd
circuit in the block 3a is connected across the 5 |

el ectric power source of 200 V. Wth re%pect to the bIo
both ends 4b of the series circuit is connected across.the
el ectric power source of 200 V. Accordingly, a voltage difference of 200 \%

4b of a series circuit in a block 3b, adjacent to
said one end 4a are connected to the same one
terminal of the electric power source. The other
end 4a of the series circuit in the block 3a and

5 the other end of the series circuit in the block 3b
are connected to the same other terminal of the
electric power source.

Other embodiment of this invention in case
that a three-phase electric power source is used

10 will be explained with reference to Fig. 2.

In this embodiment, one end 5a of a series
circuit in a block 3a and one end 5b of a series
circuit in a block 3b, adjacent to said one end 5a
are connected to the same one terminal of the

15 three-phase electric power source.

Similarly, the other end 5b of the series
circuit in the block 3b and one end 5c of a series
circuit in a block 3c, adjacent to said other end
5b are connected to the same another terminal of

20 the three-phase electric power source.

Other end 5a of the series circuit in the block
3a and the other end 5c¢ of the series circuit of the
block 3¢ are connected to the same other terminal
of the.three—phase electric power source.

25 As described above, the ends adjacent to each



10 is formed between one end 4a of the series circuit in the block 3a
and one end 4b of the series circuit in the block 3b, adjacent to said one
end 4a. Normally, a distance between said ends 4a and 4b is short, such a
severdl millinmeters and the 15 imdulTation resistance or speC|f|c

resi stance of the ceramc fiber base made of alumna silica, etc. is
reduced remarkably at a tenperature higher than about 1,000[err]C , so that

a | eakage currengtﬂéém%% the series circuits in the blocks adjacent
to each other have the same electric potential and
therefore the voltage difference between the adjacent
ends of the series circuits in the adjacent blocks

5 becomes zero, so that the defects of the conventional
ceramic fiber heater can be obviated.

It is appreciated that the maximum voltage
difference between adjacent heater elements is low,
such as 100 V in case of Fig. 1 or Fig. 2 and the

10 maximum voltage'difference can be reduced by
increasing the number of the heater elements
forming a series circuit.

Further, in the present invention, helical
heater element can be used instead of the serpentine

15 heater element.

It is preferable to control each heater block
by insertiﬁg a current control element, such as a
relay, SSR, or thyristor between the adjacent one
end of the series circuit and one terminal of the

20 electric power source at X, Y or Z portion shown in
Fig. 1.

In the present invention, as the heater element,

nichrome, iron-chrome-aluminum alloy or the like in

the sape of a wire, a strip or the like can be used.

25
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through the insul ation nmaterial between the two 20 ends 4a and 4b and
the | eakage current becones. |arge due to the voltage applied between said
two ends 4a and 4b, and the heater el ene &t is liable to be burned and

damaged. Specifically, in case of mul I'i t® (conmpound of 25 al um na and
silica), for exanple,

As stated above, in the present. invention, no
voltage difference is formed between the adjacent
ends of the adjacent series circuits. Accordingly,
the abnormal current is prevented from flowing

5 between said adjacent ends of the adjacent series
circuits, so that the service life of the ceramic
fiber heater element can be prolonged.

While the invention has been particularly shown
and described with reference to preferred embodiments

10 fhereof, it will be understood by those skilled in
the art that various changes in form and details
may be made therein without departing from the
spirit and scope of the invention as defined by

the appended claims.

15
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- 4- at 900[err]C, the specific resistance is 2 x 10[err]([err] cm, at
1000[err]C, the specific resistance reduces to 5.5 x 10[err] cm 5
at 1100[err]C, the specific resistance reduces to 1.2 x 10[err] cm and_at

ferr]C fic res) Paies
%200 ?rir C, the specific resistance réddfes to ”!IIIICI"IIILI“IJI"IL”“!II

CLAIMS:

1. A ceramic fiber heater comprising a
plurality of series circuits (3a, 3b ---) each of
which is formed by connecting a plurality of heater

5 elements (la, 1b ---) arranged side by side on a base
of an insulation material and connected across an
electric power source, characterized in that
adjacent two series circuits (3a, 3b) are arranged
so that one end (4a) of one series circuit (3a) is

10 adjacent to one end (4a) of the other circuit (3b),
and that said adjacent ends (4a, 4b) of said adjacent
series circuits (3a, 3b) are connected to the same
terminal of the electric power source.

2. The ceramic fiber heater of claim 1 wherein

15 a current control element is inserted between said
adjacent one end (4b) of the series circuit (3b)
and said terminal of the electric power source.

3. The ceramic fiber heater of claim 2 wherein
said current control element is one of a relay, SSR

20 and thyristor. |

4. The ceramic fiber heater of claim 1 wherein
said heater element (la, 1b ---) is serpentine.

5. The ceramic fiber heater of claim 1 wherein
said heater element (la, 1b ---) is helical.

25 6. The ceramic fiber heater of claim 2 wherein

This Sheet Has Been Re ,i
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2.5 X 10[err] cm A voltage of the power source is gppLLed—bemeéﬁ’Tﬁf

sai d adj acent ends 4a and 4b of the series circuits, so that
current flows through the electrically insudlation matﬁ“\“m\ \ @at n at
a higher tenperature and accordingly the tenperature £ s a

portien is elevated. 15 As a result, the inSulation resistance
of said material portion is reduced, so that the | eakage
said heater element (la, 1b ---) is serpentine.

T. The ceramic fiber heater of claim 2 wherein

said heater element (la, ib ---) is helical.

5
10
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current is increased. Such phenonenon is repeated and accordingly the
tenperature of said naterial portion is elevated abnormally, so that the
heat er 20 el enent is burned and danmaged. In case that the three-phase
el ectric power source is used, as shoﬂnlﬁn"Fig. 4, a voltage difference of
about 200 V is forned between one end 5a of the series circuit in the block
3a and ‘25 one end 5b of the series circuit in the block 3b,

ABSTRACT

CERAMIC FIBER HEATER

A ceramic fiber heater wherein a plurality of

blocks (3a, 3b ---) each of which is formed by a

5 plurality of heater elements (la, 1b ---) arranged
side by side on a base of insulation material and
connected to one another to form a series circuit;
said series circuit being connected across an
electrié power source, and adjacent ends (4a, 4b)

10 of the series circuits in adjacent blocks (3a, 3b)
being connected to the same terminal of said

electric power source.

Fiqoe 1

15

_

%0 This Sheet Has Been R

TN

25



adjacent to said one end 5a or between the o her end 5b of the series
circuit in the block 3b and one end 5c of t F ries circuit in the bl ock
3¢, adjacent to sid other end 5b, so that si'ml r-5 defects and
praobl €éns are arisen. An object of the present invention is to obviate
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t he above defects. The above obfect'can be. attained by a ceramc 10
fiber heater conprising a plurality of series&ijrcuits each of which is

formed by connecting a plurality of heater e nts arranged side by side
on-a Base of an insulation naterial and conneC across an electric power
source, characterized in 15 t hat adj acent tdo series circuits are

arranged so that one end of one series circuit is adjacent to
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R

one end of the other series circuit, and that said adjacent ends of said
adjacent series circuits are connected to thejdane termnal of the electric

power 20 - source. In the ceramc fiber hedtier according to the present
i ngent’ion, the same electric potential is appfiled to said adjacent ends of
sai d adjacent series circuits. 25 A current control el enent,

such as a relay,
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d terminal of the electric

-6- =SSR, or thyristor can be inserted between s
1fent one series circuit

power source and said adjacent one end of the a
to control the series circuit. 5
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gyiﬁ%)%A%E%EQW SHERES ni 8¢ a deranic fiber heater to be cHfi&ct &’ across a
S

) n%ﬁg:E%%%b%M©I@gwéd"scurcé%@ccording to the present invention; 10
Z‘ng viRagedoltaimigad). ;e deranmic fiber heater to be connected across a
hn"?ﬁWH§€9dﬁﬁdeétpqmgmj$hurce accordiing to the present invention; Fig.
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CERAMIC FIBER HEATER ‘12 SEP ﬁp6

This invention relates to a ceramic fiber
5 heater, and more particulariy to an improvement of
a ceramic fiber heater-haﬁing a plurality of heater

elements.

U.S; Patent No. 4,575,619 discloses a ceramic
10 - fiber heater ha?ing a plurality of serpenting heater
| eleﬁents arranged sidénﬁy sidé; -Fig. 3 ié-a plane
view of a conventional ceramic fiber heater having
a pluralify of éerpentine heater elements to be
connected agroSs a single-phase electric power
15 . source. In Fig. 3, referencé numerals 1a, 1b, ---
- designate serpentine heater eleﬁents, respectively.
In such a ceramic fiber heater, four heater
elements la~ 1d, f§r.eXamp1e, are arranged side
by side on a basé made of.an insulgtion matefial
20 to form one block 3a of the heater elements.
In said one block 3a, §ne end 4a of a first heater
element 1a is'connected to one of terminals of a
single-phase electric power source of 200 V, for
example, and the-other—end-of--said first. heater. .. .

25 element la is connected through a connecting line 2



15. cerami c fiber heater to be connected across a singl e-phase electric
power source; and Fig. 4 is a view explaining a conventional ceramc fiber
heater to be connected across a three-phase electric power source. 20 Now,
an enbodi nent of this invention in case ghat a single-phase electric power
source is used will be described by referring to Fig. 1

with one end of a second heater element 1b, adjacent
to said other end of said first heater element la.
Similarly, the other end of- the second.heater
element 1b is cohnected.through a connecting line
2 with oneuénd of a third heatér'élemeht lc, and the
other end of the third_heater elemént 1c is connected
~through a cénnecting line 2 with one end of a.fourth
heater element 1d, so thgt the first to fourth
heatef elements lan’ld form a sefies Eircuit. Bdth
10 terminals 4a of said series circuit is connected
acfoésnthé'ﬁfng1e4phésé eléctric power source of
200 V.
A block 3b similar to séid block 3a is arranged
adjacent to said block 3# on said base.
15 . Fig. 4 shows a plane view of a conventional
. éeramié fiber heater to be connected across.a
* three-phase electric power source of 200 V, for
exahple.' In this ceramic fiber heater, as like as
the émbodiment shown in Fig. 3, four heater elements
20 la~ 1d, for example, are arranged side by side.on

a base made of insulation material to form one block

3a. In said one block'3a, the four heater elements

Ja~ 1d

are connected in series. Blocks 3b and 3¢

---each--similar _to said block 3a are arranged side by

25 side on the base, and each series circuit of each

REPLAGEMENT SHEET
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According to the present invention, one end 25 4a of a series circuit

in a block 3a and one end -7- 4b of a series circuit in a block 3b,
adj acent to said one end 4a are connected to the sanme one term nal of the
el ectric power source. The other - 3 - ' -

block 3a~ 3¢ ié applied with a phase voltage of the
three-phase electric power source of 200 V.
As shown'in'Fig. 3, both ends 4a of the series
circuit in the block 3a is connected across the
5 single-phase electric power source of.200 V. With
respect to.the block 3b, similarly, both ends 4b
of the series circuit is connected across the
single-phase electric power source of 200 V.
Accordingly, a voltage difference of 200 V
10 is formed between one end 4a of the series circuit
B in the block 3a and one end 4b of the series circuit
in the block 3b, adjacent to said one end 4a.
Normally, a distance betﬁeen said ends 4a and 4b
is short, such a several ﬁillimeters and the
15 inéulation resistance or specific resistance of
the ceramic fibér-base made 6f alumina silica, etec.
~ is reduced remarkably at a temperature higher than
abbut 1,000C, so that a leakage current floﬁs
through the insulation material between the two
20 ends 4a and 4b and the leakage current becomes.
large due to the voltage applied between said two
ends 4a and 4b, and the heater element is liable
to be burﬁed-and damaged.

e Specifiqally,_in case of mullite (compound of

25 alumina and silica), for example,

REPLACEMENT SHEET
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énd 4a of the series circuit in the block 3a and 5 t he ot her end of
the series circuit in the block 3b are connected to the same ot her term nal
of- the el ectric power source. Qther enbodinent of this invention in case
that a three-phase electric power source igs -used 10 wi Il be explained
with reference to Fig. 2. In this enbodi nent, one end 5a of a series
circuit in a block 3a and one end 5b of a series

at 900C , the specific resistance is 2xX 105(Q

- cm),
at 1000C , the specific resistance reduces to
5.5 104Q cm,
5 - - at 1100Cc , the specific.resistance reduces to
1.2x 104Q cm, and

at 1200C , the specific resistance reduces to

2.9X 103%3¢Q cm.

A voltage of the power source ié applied between
10 said_adjacent'ends 4a and 4b of the series ciréuits,
so that a'leakage current flows througp the
electriéally'insulation material therebetween at
a higher temperature and accordingly the temperature
of said material .portion is elevated.
15 As a result, the insulation resistance of said
. - material portion is reduced, so that the leakage
current is increased. Suéh phénomenon is repeatéd
and accordingly the temperatufe of said material
portion is elevated abnormally,.so-that_the heater
20 element is burned and damaged.

In case that the three-phase electric power
source'is dsed, as shown in Fig. 4, a voltage
difference of about 200 V is formed between one
‘end 5a of the series circuit in the block 3a and

25 one end 5b of the series circuit in the block 3b,

REPLACEMENT SHEET
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cirrcuit in a block 3b, adjacent to said one end 5a are connected to the
sane one termnal of the 15 t hr ee- phase el ectric power source.
Simlarly, the other end 5b of the series circuit in the block 3b and one

end 5c of a series circuit in a block 3¢c,cadjacent to said other end 5b are
connected to the sane another termnal of 20 t he three-phase electric
power source. O her end 5a of the series circuit in the block

adjacent to said one end 5a or between the other
end Sb of the series circuit in the block 3b and
one end 5c of the series circuit in the block 3c,
adjacent to sid other end 5b, so that similar

5 defects and problems are arisen.

An object of the present invention is to obviate

the above defects.

The ébove 6bject can be attained by-a ceramic
10 fiber heatef comprising a plurality of series
circuits each of'which is formed by éonnectihg a
p}urality of heater elements arranged side by side
on a base of an insulation material and connected
across an electric power source, characterized in
15 . that adjacent two series circuits are arranged so
that one end of oné series circuit fs adjacent to
.one end of the other series circuit, and that said
adjacenf ends of said adjacent series éi:cuits are
connected to the same terminal of the electric power
20 source. |
In the ceramic fiber heater according to the
present invention, the same electric potential is
applied to §aid ad jacent ends of said adjaCent

series circuits.

25 A current control element, such as a relay,




3a'and the other end 5c of the series circuit of the block 3c are connected
to the sane-other termnal of the three-phase electric power source. 25

As descri bed above, the ends adjacent to each -8- other of the series
circuits in the bl ocks adjacent _ 6 -

SSR, or thyristor can be inserted between said
terminal of the electric power source and said
adjacent one end of the adjacent one series circuit

to control the series circuit.

Fig. 1 is a view explaining a ceramic fiber.
‘heater to be connected across a single-phase.
.eléctric power source according to the present

invention;

10 - Fig. 2 is a view explaining a ceramic fiber
heater to be connected across a three-phase
electric power source according to the present
invention; |

~ Fig. 3 is a view explaining a conventional

15 . ceramic fiber heater to be coﬁnected across a
single-phase eléctric power source; and

Fig. 4 is a view explaining a conventional

ceramic.fiber heater to”be connected aérosé-a

three-phase electric power source.

20

Now, an embodiment of this invention in case
that a single-phase electric power source is used

will be described by referring to Fig. 1. . |

According to the present invention, _one_end

25 4a of a series circuit in a block 3a and one end
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to each other have the sanme electric potential and therefore the voltage
di fference between the adjacent ends of the series circuits in the adjacent
bl ocks 5 beconmes .zero, so that the defects of the conventional ceramc

fiber heater can be obviated. It is appreciated that the maxi mum vol t age
di fference between adj acent heater elenments is |ow, such as 100 V in case

of Fig. 1 or Fig. 2 and the 10 maxi mum vol t age di fference can be
reduced by '

4b of a series circuit in a block 3b, adjacent to
said one end 4a are connected to the-same one
terminal of the electric power source. The other
end 4a of the series circuit in the block 3a_and'
the other end of the series circuit in the block 3b
are connected_tb the same other terminal of the
electric power source.

Other embodiment of this invention in case
that a three-phaée electric power source is used
10. will be'explained with reference to Fig. 2.

| .Ih this embodiment, one end 5a of a series
circuit in a block 3a and one end 5b of a series
circuit in a block 3b, adjacent to.said one end 5a
are connected to the same one terminal of the
15 three-phase electric.power source.

Similarly, the other end 5b of the series
circuit in the block 3b and one end 5c of a series
ciréuit in a block.éé, adjécent.fo éaid other end
5b are connected to the same another terminal of
20 the three-phase electric power source.

Other end S5a of fhe series circuit in the block
3a and the other end 5c¢ of th§ series circuit of the
block 3¢ are.connecpgq“tquge_same other terminal
of -the three-phase-electricmpnweLMSQULge.i; : .

25 As described above, the ends adjaéent.to each
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rncreasi ng the nunber of the heater elenents formng a series circuit.
Further, in the present invention, helical heater elenent can be used
i nstead of the serpentine 15 heater element. It is preferable to
control each heater block by inserting a 8Burrent control elenent, such as a

relay, SSR, or thyristor between the adjacent one end of the series circuit
and one term nal of the

other of the series circuits in the blocks adjacent
to each other have the same electric potential and
therefore the vplfggg difference between the adjacent
ends of the series circuits in the adjacent blocks
5 becomes zeto, SO'théf tﬁe defectslpf the conventional
ceramic fiber heater can be obviatedf_
It is appreciated that the maximum voltage
diffepence between adjacent heater elements is low,
#uch as 100 V in case of Fig. 1 or Fig. 2 and the
10 .méximum voltage differénce can be reduced by
increasing”fhe"ﬁumber of the heater elements
forming a series circuit.
Further, in the present invéntion, helical
heatér element can be used instead of the serpeﬁtine
.15.- heater elément. |
o It is preferable to control each heater block
__by inserting a cﬁrrent control element, such as a
féiéy, SﬁR,_dr thyristor between the.adjacent one
end of the series circuit and one terminal of the
20 electric power séurce at'X, Y or Z portion shown in
Fig. 1. |
In the present invention, as the heater element,

nichrome, iron-chrome-aluminum alloy or the like in

_the sape of a wire, a"§tpiﬁ 6r the like can be used.

25
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20 el ectric power source at X, Y or Z portion shown in Fig. 1. In the
present invention, as the heater elenent, nichronme, iron-chrone-al um num
alloy or the like in the sape of a wire, a strip or the |ike can be used.
25 9 -

As stated above, in the present invention, no
voltage difference is formed between the adjacent
_end§ 9f.the adjacent'series circuits. Accordingly,

the abnormal current is prevented from flowing

5 between said adjacent ends of the adjacent series
circuits, 3§ that the'sefvice life of the ceramic
fiber heater element can be prolonged.

While the invention has been particularly shown
and described with reference to preferred embodiments

10 thereof, it will be understood by those skilled in

B the art.that various changes in form and details
may be made therein without departing from'the
spirit and scope of the invention as defined by
the appended claims.

15

20

. m2ém
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As st at ed above, in the present invention, no voltage difference is forned
between the adjacent ends of the adjacent series circuits. Accordingly, the

abnormal current

5 _
ends of the adjacent series circuits, soO ?ﬂaf t he se

is prevented fromflow n bet ween sai

: Yy i f the
ceram c fiber heater elenment can be prol onged. VMiEe,amﬂﬂw ' ig ”ﬂ' .been
particul arly shown and described with reference to prefekre Nt s

CLAIMS:

1. A ceramic fiber heater comprising a
plurality of series circuits (3a, 3b ---) each of

which is formed by connecting a plurality of heater

" elements (la, 1b ---) arranged side by side on a.base

~of an insulation material and connected across an

10

15

electfic power-soufce, characterized in that
adjacent two series circuits (3a, 3b) are aréanged
so that one end (4a) of one series éircuit.(Sa) is
adjacent to one end (4a) of the other circuit (3b),
and that said'adjacent ends (Qa, 4b) of said adjacent
series qircuits (3a, 3b) aré connectéd to the same
terminal of the electric power source.

2. The ceramic fiber heater of claim 1 wherein
a current controi'element is inserted between said

adjacent one end (4b) of the series circuit (3b)

and said ferminal of the electric power source.

20

25

3. The ceramic fiber heater of claim 2 wherein
said current control element is one of a relay, SSR

and thyristor.

4. The ceramic fiber heater of claim 1 wherein

said heater element (la, lb ---) is serpentine.

5. The ceramic fibef heater of claim 1 wherein

said heater element (la, 1lb ~--) is helical.

6. The ceramic fiber heater of claim 2 wherein
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10° thereof, it will be understood by those skilled in the art—that
various changes in formand details may be nmade therei ' departing
fromthe spirit and scope of the inventi op, as defi ned MHH m’fﬁm’?ﬂ
claims. 20 B B S l”

said heater element (la, b ---) is serpentine.

7. The ceramic fiber heater of claim 2 wherein

said heéter element (la, 1lb ---) is helical.

10
15

20
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=-10 - éLAINB: 1. Aceramic fiber heater conprising a plurality of series
circuits (3a, 3b ---) each of which is fornmed by connecting a plurality of

heater 5 elenents (la, 1b ---) arranged side by side on a base of an
i nsul ation material and connected acrossign-el ectric power source,

characterized in that adjacent tw series circuits (3a, 3b) are arranged

ABSTRACT

CERAMIC FIBER HEATER

A ceramic fiber heater wherein a plurality of
blocks (3a, 3b ---) each of which is formed by a
5 _ plurélity of heater eleménts (la, 1b ---) arranged
side by side on a base of insulation material and
connected to one another to form a series cipcuit,
said series circuit being connected across an
electric power source, and adjaceht éﬁds {(4a, 4b)
10 of the series circﬁits in adjacent blocks (3a, 3b)
| being connected to the same terminal of said

electric power source.

Figore 1

156

20

" LPLACEMENT SHEET |

42 SEP 9%

25



so that one end (4a) of one series circuit (3a) is 10 adj acent to one
end (4a) of the other circuit (3b), and that said adjacent ends (4a, 4b) of
said adjacent series circuits (3a, 3b) are connected to the same term nal
of the electric power source. 2. The ceramc fiber heater of claiml
wherein 15 .a current control elenent is inserted between said adjacent
one end (4b) of the series circuit (3b)/%nd said termnal of the electric
power source. :
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"3. The ceranic fiber heater of claim2 wherein said current control el enent

Is one of a relay, SSR 20 and thyristor. 4. The cerami c fiber heater
of claim1l wherein said heater elenent (la, 1b ---) is serpentine. 5 The
ceram c fiber

heater of claim1l wherein said heater elenment (la, 1b L-—)

S
helical. 25 6. The cerani% fiber heater of claim2 wherein

3c
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10

The ceram c fi ber
5

I's serpentine. 7.
heater of claim 2 wherein said heater elenent (la, 1lb ---) is helical.

sai d heater elenent (la, 1b ---)
15 20
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