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Description
BACKGROUND
Technical Field

[0001] The present invention relates to a new temper-
ature-controlled heat-insulated heating plate.

Related Art

[0002] Currently, an existing high-temperature heating
plate technology is generally winding an annular heating
wire in a ceramic plate as a heating body, and is charac-
terized in that temperature can rise quickly after power-
on. Existing high-temperature heating plates all use a
heating wire with a circular section. As the sectional area
is small, the service life is short, and the principle of econ-
omy is not met. The product does not have a temperature
control device. As a result, the temperature is not con-
trolled, leading to a safety hazard. Without a temperature
control device, the product keeps running with highest
power, consuming much electricity. In addition, because
a ceramic is used as an insulating casing, the tempera-
ture insulation capability is very poor, much heat is wast-
ed, and the principle of economy is not met, either.

SUMMARY

[0003] The objective of the present invention is to pro-
vide a new temperature-controlled heat-insulated heat-
ing plate that is reliable in performance, is stable and safe
in temperature control, has a better heat insulation effect,
has a better thermal effect, has a longer service life, and
is energy saving and environmentally friendly.

[0004] In order to resolve the foregoing technical prob-
lem, the present invention provides the following techni-
cal solution:

A new temperature-controlled heat-insulated heat-
ing plate includes a heating plate and a double-con-
tact temperature controller, where

the double-contact temperature controller includes
a base, the base has a side provided with a first ter-
minal and a second terminal, and the other side pro-
vided with a third terminal and a fourth terminal, the
first terminal and the third terminal are respectively
provided with a first elastic piece and a third elastic
piece, the first elastic piece and the third elastic piece
are respectively provided with a first contact and a
third contact, the second terminal and the fourth ter-
minal are respectively provided with a second con-
tact and a fourth contact, the first contact is opposite
the second contact, and the third contact is opposite
the fourth contact; a ceramic thimble runs through
the first elastic piece and the third elastic piece, and
the ceramic thimble has an end abutting a metal tube,
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and the other end abutting a movable piece; the mov-
able piece is sleeved with a spring, and a blocking
piece is disposed at the bottom; and the metal tube
extends out of the base, and has a tail end provided
with a plug, a ceramic bar and a metal bar that abut
in sequence are disposed in the tube, and a bottom
end of the metal bar abuts the ceramic thimble;

the heating plate includes a bottom plate and a heat-
ing belt, the heating beltis curled on the bottom plate,
two ends of the heating belt are located on an edge
of the bottom plate, and are respectively welded to
external terminals, the external terminals are dis-
posed on a ceramic base, and the ceramic base is
fastened to the edge of the bottom plate; and

the base of the double-contact temperature control-
ler is fastened to the edge of the bottom plate of the
heating plate, the first terminal is welded to an ex-
ternal terminal on the heating plate, and the tail end
of the metal tube extends above the center of the
heating plate.

[0005] Preferably, the heating belt is corrugate, and
has a flat-shaped section.

[0006] Preferably, a heat insulation pad is disposed
between the heating belt and the bottom plate.

[0007] Preferably, a ceramic holder is disposed on the
center of the heating plate, and the tail end of the metal
tube is fastened in the ceramic holder.

[0008] Preferably, an edge on an inner side of the bot-
tom plate of the heating plate is provided with a retaining
ring.

[0009] Preferably, weight percents of components of

the heat insulation pad are collocated as follows:

(1). an aggregate componentis 5% to 70% vermicu-
lite;

(2). afilling component is 1% to 20% white carbon
black, 1% to 20% silica powder or expanded perlite,
1% to 20% mullite powder, 1% to 20% silica fume,
and 1% to 20% diatomaceous earth;

(3). an opacifier component is 2% to 25% titanium
dioxide and 2% to 25% silicon carbide;

(4). a binder component is 5% to 30% cement, wind-
shield washer fluid, or aluminium dihydrogen phos-
phate solution;

(5). a refractory fiber component is 1% to 30% ce-
ramic fiber, aluminium oxide fiber, or mullite fiber;
and

(6). a water component percent is 10% to 40%.

[0010] By means of the foregoing technical solution,
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the present invention has beneficial effects of:

1. A metal casing has an appropriate structure,
where strut member mounting legs are disposed at
the bottom, burrs are peripherally disposed to fasten
a heat carrier, and a ceramic member and a temper-
ature controller are fastened to an edge. A heat in-
sulation pad at the bottom and a heat insulation ring
at the peripheral are fastened in the metal casing.
Mounting is simple and convenient.

2. For a material formula of a heat insulation layer,
properties of raw materials such as expansion coef-
ficients, contraction coefficients, heat conductivity,
and moisture absorption rates are fully considered
and used, and the raw materials are divided into five
components: aggregate, filling, opacifier, binder, and
water, thereby making an optimal proportional col-
location, and achieving objectives of improving the
product performance, lengthening the product serv-
ice life, and the like. The product does not craze and
deform after use for a long time.

3. Atemperature controldevice is fastened on aheat-
ing plate, and a metal tube on a front end of the tem-
perature control device extends into the heating
plate, thereby implementing more appropriate and
accurate temperature control.

[0011] In conclusion, the heating plate has a compact
structure, is convenient in mounting, is quick in heating,
is safe and reliable, and has a long service life.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1is a schematic diagram of an overall structure
of the present invention;

FIG. 2 is a schematic structural diagram of a tem-
perature controller;

FIG. 3 is a diagram of states of contacts of the tem-
perature controller at a low temperature;

FIG. 4 is a section view of a structure of the temper-
ature controller;

FIG. 5is a schematic structural diagram of a heating
belt; and

FIG. 6 is a section view of a structure of a heating
plate.

DETAILED DESCRIPTION

[0013] The following further describes the present in-
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vention with reference to the accompanying drawings
and embodiments.

[0014] A new temperature-controlled heat-insulated
heating plate includes a heating plate and a double-con-
tact temperature controller.

[0015] The double-contact temperature controller in-
cludes a base 1, the base has a side provided with a first
terminal 2 and a second terminal 3, and the other side
provided with a third terminal 4 and a fourth terminal 5,
the first terminal and the third terminal are respectively
provided with a first elastic piece 6 and a third elastic
piece 7, the first elastic piece and the third elastic piece
are respectively provided with a first contact 8 and a third
contact 9, the second terminal and the fourth terminal
are respectively provided with a second contact 10 and
a fourth contact 11, the first contact is opposite the sec-
ond contact, and the third contact is opposite the fourth
contact; a ceramic thimble 12 runs through the first elastic
piece and the third elastic piece, and the ceramic thimble
has an end abutting a metal tube 13, and the other end
abutting a movable piece 14; the movable piece is
sleeved with a spring 15, and a blocking piece 16 is dis-
posed at the bottom; and the metal tube extends out of
the base, and has a tail end provided with a plug 17, a
ceramic bar 18 and a metal bar 19 that abut in sequence
are disposed in the tube, and a bottom end of the metal
bar abuts the ceramic thimble. There are two ceramic
bars in total, the ceramic bars and the metal bar in the
metal tube function as transmission parts, the metal tube
expands when heated and contracts when cooled, so
thatthe ceramic bars and the metal bar pushes the elastic
piece, to disconnect or connect the contacts. With the
two ceramic bars, it can be ensured that each ceramic
bar is straight during manufacture so that the ceramic
bars move smoothly in the metal tube, as an excessive
length leads to a curve problem.

[0016] According tothis device, changesthatthe metal
tube expands when heated and contracts when cooled
are transformed into kinetic energy to control the spring
to stretch or contract, and the movable piece pushes the
elastic piece to disconnect or connect the contacts, there-
by controlling power-on or off of a heating object and
achieving an objective of temperature control.

[0017] Thisdevice is mounted on the heating plate dur-
ing work. The first terminal and the second terminal are
connected to a main loop of the heating plate, the third
terminal and the fourth terminal are connected to an in-
dication loop of the heating plate, and the metal tube is
placed above the center of the heating plate to directly
sense a temperature. When the metal tube senses a high
temperature, the metal tube expands and becomes long-
er, so that the spring on the movable piece stretches,
and drives the ceramic thimble to move upwards. In this
case, the ceramic thimble drives the first elastic piece far
away from the second elastic piece at the bottom, the
first contact is separated from the second contact, and
the main loop is cut. In addition, the third elastic piece
moves upwards, and drives the third contact to keep in
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contact with the fourth contact, to turn on the work indi-
cation loop. When the temperature decreases, the metal
tube is cooled and contracts, so that the terminals are
reversely disconnected or connected. Actions are re-
peated like that, thereby achieving the objective of tem-
perature control. A temperature controlled according to
the present utility model can reach 800 degrees Celsius.
[0018] The heating plate includes a bottom plate 20
and a heating belt 21, the heating belt is curled on the
bottom plate, two ends of the heating belt are located on
an edge of the bottom plate, and are respectively welded
to external terminals 22 and 23, the external terminals
are disposed on a ceramic base 24, and the ceramic
base is fastened to the edge of the bottom plate.
[0019] The base of the double-contact temperature
controller is fastened to the edge of the bottom plate of
the heating plate, the first terminal is welded to the ex-
ternal terminal 23 on the heating plate, and the tail end
of the metal tube extends above the center of the heating
plate.

[0020] The heating belt is corrugate, and has a flat-
shaped section. Because a heating belt with a flat-
shaped section is used, a sectional area is increased,
which greatly lengthens the life.

[0021] A heat insulation pad 25 is disposed between
the heating belt and the bottom plate.

[0022] Weight percents of components of the heat in-
sulation pad are collocated as follows:

(1). an aggregate component is 5% to 70% vermicu-
lite;

(2). afilling component is 1% to 20% white carbon
black, 1% to 20% silica powder or expanded perlite,
1% to 20% mullite powder, 1% to 20% silica fume,
and 1% to 20% diatomaceous earth;

(3). an opacifier component is 2% to 25% titanium
dioxide and 2% to 25% silicon carbide;

(4). abinder component is 5% to 30% cement, wind-
shield washer fluid, or aluminium dihydrogen phos-
phate solution;

(5). a refractory fiber component is 1% to 30% ce-
ramic fiber, aluminium oxide fiber, or mullite fiber;
and

(6). a water component percent is 10% to 40%.

[0023] The raw materials above are mixed by stirring,
die-cast and molded, and shaped after baked and sin-
tered. For a material formula, properties of raw materials
such as expansion coefficients, contraction coefficients,
heat conductivity, and moisture absorption rates are fully
considered and used, and the raw materials are divided
into five components: aggregate, filling, opacifier, binder,
and water, thereby making an optimal proportional col-
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location, and achieving objectives of improving the prod-
uct performance, lengthening the product service life,
and the like.

[0024] A ceramic holder 26 is disposed on the center
of the heating plate, and the tail end of the metal tube is
fastened in the ceramic holder.

[0025] An edge on an inner side of the bottom plate of
the heating plate is provided with a retaining ring 27. The
retaining ring has a high temperature resistant and insu-
lation structure, and an underside of the retaining ring
has a groove.

[0026] In addition, the base of the heating plate has
burrs on the peripheral, and fastening and mounting can
be directly performed by using the burrs. The base of the
heating plate has three mounting legs at the bottom,
which directly fasten a mounting strut member at the bot-
tom. For the heating belt, a 0.05 to 0.1 cm thick iron chro-
mium alloy sheet is used as an alloy material, and a rare
earth element is added. The heating belt has strong ox-
idation resistance and belongs to a thin iron chromium
alloy sheet. Compared with a conventional heating wire,
the heating belt has a larger surface area. A larger sur-
face area indicates quicker heat transfer. The iron chro-
mium alloy sheet has a low temperature, and the tem-
perature is close to an environment temperature in a cav-
ity of the heat insulation pad, so that the iron chromium
alloy sheet has a long life and a high thermal benefit.
[0027] The foregoing embodiments are merely intend-
ed to describe the present invention, but not intended to
limitthe presentinvention. A person skilled in the art may
make modifications and variations without departing from
the scope of the present invention. Therefore, all equiv-
alent technical solutions also fall within the scope of the
presentinvention, which should be defined by the claims.

Claims

1. A new temperature-controlled heat-insulated heat-
ing plate, comprising a heating plate and a double-
contact temperature controller, wherein
the double-contact temperature controller compris-
es a base, the base has a side provided with a first
terminal and a second terminal, and the other side
provided with a third terminal and a fourth terminal,
the first terminal and the third terminal are respec-
tively provided with a first elastic piece and a third
elastic piece, the first elastic piece and the third elas-
tic piece are respectively provided with a first contact
and a third contact, the second terminal and the
fourth terminal are respectively provided with a sec-
ond contact and a fourth contact, the first contact is
opposite the second contact, and the third contact
is opposite the fourth contact; a ceramic thimble runs
through the first elastic piece and the third elastic
piece, and the ceramic thimble has an end abutting
a metal tube, and the other end abutting a movable
piece; the movable piece is sleeved with a spring,
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and a blocking piece is disposed at the bottom; and
the metal tube extends out of the base, and has a
tail end provided with a plug, a ceramic bar and a
metal bar that abut in sequence are disposed in the
tube, and a bottom end of the metal bar abuts the
ceramic thimble;

the heating plate comprises a bottom plate and a
heating belt, the heating belt is curled on the bottom
plate, two ends of the heating belt are located on an
edge of the bottom plate, and are respectively weld-
ed to external terminals, the external terminals are
disposed on a ceramic base, and the ceramic base
is fastened to the edge of the bottom plate; and

the base of the double-contact temperature control-
ler is fastened to the edge of the bottom plate of the
heating plate, the first terminal is welded to an ex-
ternal terminal on the heating plate, and the tail end
of the metal tube extends above the center of the
heating plate.

The temperature-controlled heat-insulated heating
plate according to claim 1, wherein the heating belt
is corrugate, and has a flat-shaped section.

The temperature-controlled heat-insulated heating
plate according to claim 1, wherein a heat insulation
pad is disposed between the heating belt and the
bottom plate.

The temperature-controlled heat-insulated heating
plate according to claim 1, wherein a ceramic holder
is disposed on the center of the heating plate, and
the tail end of the metal tube is fastened in the ce-
ramic holder.

The temperature-controlled heat-insulated heating
plate according to claim 1, wherein an edge on an
inner side of the bottom plate of the heating plate is
provided with a retaining ring.

The temperature-controlled heat-insulated heating
plate according to claim 3, wherein weight percents
of components of the heat insulation pad are collo-
cated as follows:

(1). an aggregate component is 5% to 70% ver-
miculite;

(2). afilling component is 1% to 20% white car-
bon black, 1% to 20% silica powder or expanded
perlite, 1% to 20% mullite powder, 1% to 20%
silicafume, and 1% to 20% diatomaceous earth;
(3). an opacifier component is 2% to 25% titani-
um dioxide and 2% to 25% silicon carbide;

(4). a binder component is 5% to 30% cement,
windshield washer fluid, or aluminium dihydro-
gen phosphate solution;

(5). a refractory fiber component is 1% to 30%
ceramic fiber, aluminium oxide fiber, or mullite
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fiber; and
(6). a water component percent is 10% to 40%.



EP 3 116 286 A1




EP 3 116 286 A1

17

13

FIG. 2



EP 3 116 286 A1




EP 3 116 286 A1

FIG. 4






EP 3 116 286 A1

FIG. 6

1"



10

15

20

25

30

35

40

45

50

55

EP 3 116 286 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/081334

A. CLASSIFICATION OF SUBJECT MATTER

HO5B 3/20 (2006.01) i; HO1H 37/00 (2006.01) i; HOSB 1/02 (2006.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO5B, HO1H

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

temperature, switch+, limiter, contact+, break+, spring+, expansion

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPODOC, WPI, CNPAT, CNKI: electric heating, resistance, temperature control, protect, shrapnel, elasticity; heat+, sensor,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 4695816 A (E.G.O. ELEKTRO BLANC & FISCHER), 22 September 1987 (22.09.1987), 1-6
description, column 1, lines 5-10 and column 3, line 5 to column 5, line 30, and figure 1

A US 4901049 A (E.GO. ELEKTRO BLANC & FISCHER), 13 February 1990 (13.02.1990), 1-6
the whole document

A CN 2768369 Y (JIAN, Weiwen), 29 March 2006 (29.03.2006), the whole document 1-6

A CN 102915874 A (NINGBO UBUKATA MERYCON ELECTRIC CO., LTD.), 06 February 1-6
2013 (06.02.2013), the whole document

A CN 101197225 A (RICH BRAND INDUSTRIES LIMITED, DALANG 1-6
TOWN, DONGGUAN), 11 June 2008 (11.06.2008), the whole document

A CN 102833889 A (BAOYING HUADONG ELECTRIC EQUIPMENT CO., LTD.), 1-6
19 December 2012 (19.12.2012), the whole document

A CN 2053418 U (GUANGZHOU HUAYUAN ELECTROHEAT APPARATUS FACTORY), 1-6
21 February 1990 (21.02.1990), the whole document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

NG

“g”

«p )

“

“pr

Special categories of cited documents:

document defining the general state of the art which is not
considered to be of particular relevance

earlier application or patent but published on or after the
international filing date

document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or

other means

document published prior to the international filing date
but later than the priority date claimed

>

D'

wy?

“ g

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

document member of the same patent family

Date of the actual completion of the international search

28 December 2015 (28.12.2015)

Date of mailing of the international search report

06 February 2016 (06.02.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

PEI, Jingli

Telephone No.: (86-10) 62413296

Form PCT/ISA/210 (second sheet) (July 2009)

12




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT
Information on patent family members

EP 3 116 286 A1

International application No.

PCT/CN2015/081334
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
US 4695816 A 22 September 1987 DE 3540414 Al 21 May 1987
YU 193186 A 31 October 1988
EP 0225490 A2 16 June 1987
JP S62165823 A 22 July 1987
ES 2022804 B 16 December 1991
US 4901049 A 13 February 1990 TR 24131 A 29 March 1991
JP S63252376 A 19 October 1988
ES 2067449 T3 01 April 1995
AT 118118 T 15 February 1995
YU 31988 A 31 August 1990
DE 3705260 Al 01 September 1988
EP 0279368 A2 24 August 1988
CN 2768369 Y 29 March 2006 None
CN 102915874 A 06 February 2013 None
CN 101197225 A 11 June 2008 None
CN 102833889 A 19 December 2012 None
CN 2053418 U 21 February 1990 None

Form PCT/ISA/210 (patent family annex) (July 2009)

13




	bibliography
	abstract
	description
	claims
	drawings
	search report

