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(54) CONTINUOUS FURNACE

(57) The present invention relates to a continuous
furnace including movable unit furnaces connected with
each other for adjusting the baking temperature of mold-
ed products. A plurality of such unit furnaces are con-

nected with each other with vertically movable shielding
plates being interposed therebetween. Burner ports are
arranged out of registration with each other in facing
side walls of each unit furnace, and conveyor means is
provided passing through the connected unit furnaces.
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Description

[0001] The present invention relates to a continuous
furnace which utilizes a plurality of unit furnaces contin-
uously, depending on the amount of molded products to
be baked or the duration of baking.
[0002] Continuous furnaces are conventionally
known, wherein a continuous baking path is provided
through a furnace casing having partitions for sequen-
tially carrying molded products into the furnace casing.
There is also proposed a continuous furnace wherein
the partitions are provided with discharge ports for dis-
charging exhaust gas generated by baking in the baking
path, so as to precisely control the temperature in the
baking region (JP-3218719-B (JP-6-82162-A)).
[0003] On the other hand, there is proposed a contin-
uous furnace having a tunnel-like furnace casing, which
is provided with a first baking region, a second baking
region, a first cooling region, a second cooling region,
and a third cooling region. These regions are divided
into cooling air supply ports, burners, waste heat air re-
covery ports, and furnace gas discharge ports, and the
temperature of each region is controlled to keep an ap-
propriate heat curve (JP-2859987-B (JP-5-172465-A)).
[0004] Though the continuous furnace disclosed in
JP-6-82162-A has partitions in the baking region, these
partitions are not of a type to move vertically for control-
ling the furnace temperature. Thus the furnace temper-
ature is not controlled by the partitions per se, but rather
by another mechanism. Further, the invention disclosed
in this publication is not of a type wherein burner ports
in the facing side walls are arranged out of registration
with each other to generate whirl or vortex flows of com-
bustion gas to uniformly apply the gas over molded
products.
[0005] On the other hand, the continuous furnace dis-
closed in JP-5-172465-A is not of a type to adjust the
temperature of molded products by displacement of the
partitions, or to apply the combustion gas uniformly over
molded products.
[0006] The present invention aims to solve the above
problems. It is therefore an object of the present inven-
tion to provide a continuous furnace that may be struc-
tured in a small scale, which is nearly a batch type, or a
medium or even large scale, by continuously disposing
unit furnaces.
[0007] It is another object of the present invention to
provide a continuous furnace wherein not only a plurality
of unit furnaces are connected, but also shielding plates
are provided at predetermined locations in the furnace,
so that the baking temperature between the shielding
plates is controllable.
[0008] It is still another object of the present invention
to provide a continuous furnace wherein the burner
ports in the facing side walls are arranged out of regis-
tration with each other to generate whirl flows of gas in
the furnace for substantially uniformly baking molded
products.

[0009] It is yet another object of the present invention
to provide a continuous furnace wherein the shielding
plates are positioned at a predetermined height above
the conveyor means in the furnace, i.e., at a height al-
lowing passage of molded products on the conveyor
means, so that molded products are baked with burners
from above and below the conveyor means.
[0010] It is still another object of the present invention
to provide a continuous furnace that is capable of pro-
ducing ceramic products in a short time, by providing
the furnace with a combustion fan for introducing air and
gas into the furnace and an exhaust fan for forced-dis-
charge of exhaust gas out of the furnace, at the front
and rear sections of the furnace, respectively.
[0011] It is yet another object of the present invention
to provide a continuous furnace that is movable to a con-
struction site of buildings, housing, tunnels, or high-
ways, or to a site where combustion ash is available for
producing ceramic products, or even to a plant site of a
customer, for finishing, on-site, ceramic products such
as tiles, bricks, and exterior plates, as well as thermal
treatment devices such as ceramic electronic compo-
nents for vehicles and the like.
[0012] According to the present invention, which has
been made in light of the above objects, there is provid-
ed a detachable, movable, continuous furnace, com-
prising:

unit furnaces,
burners for projecting gas into said unit furnaces,
and
a control panel for controlling ignition of gas, flame
size and duration, and extinction of the burners,

wherein a plurality of said unit furnaces of the con-
tinuous furnace are arranged continuously via inter-
posed shielding plates for controlling the furnace tem-
perature,

wherein, in at least a part of said plurality of unit
furnaces, ports of said burners are arranged in facing
side walls of each unit furnace in predetermined posi-
tions out of registration with each other for forced-gen-
erating whirl flows of flames in the furnace, and

wherein conveyor means is provided passing
through the plurality of continuous unit furnaces.
[0013] According to the present invention, a continu-
ous furnace of a desired scale, depending on the size,
shape, and amount of molded products, may be ob-
tained by continuously arranging a desired number of
unit furnaces. Further, by arranging the shielding plates
at predetermined locations in the continuous furnace,
the temperatures between the shielding plates may be
controlled separately. In addition, in each unit furnace
between the shielding plates, the gas flame in the form
of whirl flows is uniformly applied to molded products,
so that ceramic products of better quality may be ob-
tained.
[0014] Since the burner ports in the facing side walls
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are arranged out of registration with each other in each
desired unit furnace in the continuous furnace, whirl
flows may be forced-generated in the unit, which helps
uniform projection of the flames over molded products.
[0015] According to the present invention, the contin-
uous furnace is made movable for transportation to a
construction site of tunnels or the like, or to a plant site
of a customer, which enables on-site baking of ceramic
products such as tiles, or heat treated products of ce-
ramic electronic components such as vehicle parts as
metallic products. Thus ceramic products may be baked
in a short time, which eliminates need for a stock of ce-
ramic products. This contributes to saving in overall
cost.
[0016] According to the present invention, the contin-
uous furnace is made movable, so that tiles and bricks,
or heat treated products as metallic products such as
vehicle parts, may be baked at a construction site of
buildings or the like, or in a plant site of a customer. This
eliminates need for warehouses located in a separate
place for stock of these products, and transportation of
these products, and thus ceramic products may be pro-
vided efficiently at a lower cost.
[0017] In another embodiment of the present inven-
tion, when the furnace casing is made in the form of a
substantially rectangular cylinder having a pair of facing
side walls, one of said burner ports is arranged in each
of the facing side walls so that a total of two burner ports
per unit furnace are arranged out of registration with
each other for forming flames from the two burner ports
into a clockwise or counterclockwise whirl flow, or alter-
natively, two of said burner ports are arranged in each
of the upper and lower sections of the facing side walls
so that a total of four of said burner ports per unit furnace
are arranged out of registration with each other for form-
ing flames from the four burner ports into upper and low-
er whirl flows in the same clockwise or counterclockwise
direction, or in the reverse directions.
[0018] In the present invention, when one burner port
is provided in each side wall of the substantially rectan-
gular cylinder of the furnace, the burner port in one side
wall is arranged near the lower right corner and oriented
inwards, while the burner port in the facing side wall is
arranged near the lower right corner and oriented in-
wards. In such an arrangement, the two burner ports lo-
cated in the lower sections of the facing side walls are
out of registration with each other, so that the flames
from the burner ports whirl clockwise.
[0019] When two burners are provided in each side
wall of the substantially rectangular cylinder of the fur-
nace, the two burner ports in one side wall are arranged
near the upper right and lower left corners, while the two
burner ports in the facing side wall are also arranged
near the upper right and lower left corners. In such an
arrangement, the burner ports arranged in the facing
side walls are out of registration with each other. In other
words, when seen through one side wall toward the fac-
ing side wall (the burner ports are arranged in the upper

right corner of respective side walls), the burner port lo-
cated in the upper right corner of one side wall projects
flame toward the facing side wall, while the burner port
located in the upper right corner of the facing side wall
projects flame, when seen through the said one side
wall, from the upper left corner on the far side toward
the upper left corner on the near side, so that the flames
whirl counterclockwise. On the other hand, each of the
two burner ports located near the lower left corner of
each of the facing side walls similarly projects flame
from one side wall toward the other, so that the flames
whirl in the reverse direction, i.e., clockwise.
[0020] While the burner ports are arranged near the
upper right corners of the facing side walls and oriented
inwards in the above embodiment, when the burner
ports are arranged near the upper left corners, the
flames whirl clockwise in the unit, unlike the above. Fur-
ther in the above embodiment, the burner ports are ar-
ranged near the lower left corners of the facing side
walls and oriented inwards, but when the burner ports
are arranged near the lower right corners, the flames
whirl counterclockwise in the unit.
[0021] Thus, the burner ports near the corners of the
side walls may be arranged so that the upper and lower
ports are located in the right or left corner for forming
the upper and lower flames to whirl in the same coun-
terclockwise or clockwise direction, or one of the flames
may be made to whirl counterclockwise while the other
clockwise.
[0022] Further, in projecting gas into the furnace, the
directions of projection through the burner ports into the
furnace may be adjusted automatically with the control
panel or manually within the ranges such that, when one
burner port, for example, is provided in each side wall
near the upper right corner, the flame from the burner
port in one side wall is projected toward the right half of
the inner surface of the facing side wall, whereas the
flame from the burner port in the facing side wall near
the upper right corner is projected toward the left half of
the inner surface of the said one side wall on the near
side. With such adjustment, the flame flow may be op-
timized for each size of molded products as far as a
smooth whirl flow in the clockwise or counterclockwise
direction is not disturbed.
[0023] According to another embodiment of the
present invention, the shielding plates are moved trans-
versely into the furnace, and moved vertically up and
down in the furnace to adjust the height of the plates, so
as not to hit molded products being transferred on the
conveyor means in the furnace. Thus the temperature
between the shielding plates may be adjusted more pre-
cisely.
[0024] According to the present invention, the height
of the shielding plates interposed between the unit fur-
naces may be adjusted vertically by manual operation
or by automatic operation under control of the control
panel. Thus the time and temperature for baking may
be adjusted to the values desired in relation to the con-
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veyor means, so that uniform ceramic products may be
produced quickly.
[0025] Further, by moving the shielding plates trans-
versely into the furnace and operating the plates from
outside the furnace for vertical movement, heat leakage
due to operation of the shielding plates from both sides
of the furnace ceiling for vertical movement, may be pre-
vented.
[0026] According to another embodiment of the
present invention, the shielding plates are made insert-
able into and drawable out of the furnace by transversely
moving the plates from side to side in the furnace so as
not to hit molded products being conveyed on the con-
veyor means.
[0027] According to the present invention, since the
shielding plates are movable transversely in the fur-
nace, the furnace temperature may be adjusted readily,
and maintenance, such as repairing or replacement, of
the shielding plates are facilitated by drawing out the
shielding plates from either the left or right side.
[0028] According to another embodiment of the
present invention, each of the shielding plates is split
above the conveyor means into the upper and lower
sections, and the lower section is made movable verti-
cally or transversely, while the burners are capable of
baking molded products from above and below the con-
veyor means. With this structure, a wide variety of de-
signs may be applied, and molded products may be
baked in a wider range by means of the burners from
above and below rollers of the conveyor means to
achieve uniform baking of molded products.
[0029] Further, the lower section of each shielding
plate is made adjustable in height either manually or au-
tomatically by means of liftingmeans such as power cyl-
inders and screws, so that the furnace temperature is
adjusted more precisely.
[0030] According to another embodiment of the
present invention, the conveyor means includes heat-
resistant rollers rolling on bearings, and the burners are
arranged so as to bake molded products fromabove
andbelowthe rollers with heat-resistance.
[0031] According to another embodiment of the
present invention, in the front section of the continuous
furnace, air and gas are introduced into the furnace with
a combustion fan and exhaust gas is discharged out of
the furnace with an exhaust fan for baking molded prod-
ucts, whereas in the rear section of the continuous fur-
nace, air or cool air is introduced into the furnace with a
cooling fan and hot air is discharged outside the furnace
with a cooling exhaust fan for rapidly cooling the fur-
nace, to thereby reduce the baking time.
[0032] According to the present invention, air and gas
are introduced into the front half of the continuous fur-
nace, and air or cool air is forced-introduced into the rear
half of the continuous furnace, while the exhaust gas
and combustion air in the furnace are discharged out of
both halves. Thus fresh air may be taken into the furnace
to facilitate quick baking of molded products.

[0033] Since the continuous furnace of the present in-
vention is composed of a plurality of unit furnaces con-
tinuously arranged via interposed shielding plates, a
suitable continuous furnace may be provided depending
on the kind or size of ceramic products, for example,
buildingmaterials such as tiles, or ceramic electronic
components for vehicle engines.
[0034] The burner ports in the side walls of the furnace
are arranged out of registration with each other, that is,
the burner ports are arranged so that the flames from
the burner ports in the facing side walls whirl clockwise
or counterclockwise in the unit. With this arrangement,
the flames substantially uniformly hit molded products
positioned in the middle between the side walls, and
thus uniformly baked ceramic products may be obtained
in a short time.
[0035] According to the present invention, by vertical-
ly moving the shielding plates up and down in the fur-
nace, the temperature of the furnace partitioned with the
shielding plates may be adjusted suitably depending on
the kind or size of molded products to be baked.

Fig. 1 is a general schematic view of the continuous
furnace according to the present invention.
Fig. 2 is an enlarged partial detail view of Fig. 1.
Fig. 3 is a sectional view taken along lines A-A' in
Fig. 2.
Fig. 4 is a graph showing the relation between the
baking time (60 minutes) and the baking tempera-
ture of ceramic products in the continuous furnace
of the present invention.
Fig. 5 illustrates the supply lines of gas and air for
the burners and the discharge line of exhaust gas
for the continuous furnace shown in Fig. 1.
Fig. 6 is an enlarged partial detail view of another
continuous furnace, different from Fig. 2.
Fig. 7 is a sectional view taken along lines B-B' in
Fig. 6.
Fig. 8 is a graph showing the relation between the
baking time (20 minutes) and the baking tempera-
ture of ceramic products in another embodiment of
the present invention shown in Figs. 6 and 7.
Fig. 9 is a schematic view showing the relation be-
tween the temperature and the conventional baking
time of 20 minutes, together with the overall length
of the furnace.
Fig. 10 is a graph showing the temperature against
time for the annealing process of stainless steel
parts to be subjected to hot exhaust gas from an
engine, compared to Figs. 4 and 8 showing the ex-
amples for tiles as a ceramic product.
Fig. 11 is a graph showing the temperature against
time for the annealing process of the same stainless
steel parts as used in Fig. 10, wherein the annealing
process run in a still shorter time.

[0036] According to the present invention, a continu-
ous furnace is formed with a desired number of unit fur-
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naces and shielding plates. Thus a continuous furnace
suitable for each plant may be obtained.
[0037] Between the shielding plates, combustion con-
ditions according to the degree of shielding in the fur-
nace may be achieved. Further, in the furnace defined
between the shielding plates, the burner ports arranged
out of registration with each other form whirl or vortex
flows of flames to facilitate uniform baking of molded
products.
[0038] The present invention will now be explained
with reference to preferred embodiments taken along at-
tached drawings.

Example 1

[0039] Fig. 1 is a schematic longitudinal sectional
view of a continuous furnace, wherein unit furnaces are
connected in a single row from left to right. Fig. 2 is an
enlarged partial explanatory view of Fig. 1. Fig. 3 is a
sectional view taken along lines A-A' in Fig. 2. Fig. 4 is
a graph showing an example of the relation between the
baking time and the baking temperature for producing
ceramic products according to the present invention.
Fig. 5 is an explanatory view illustrating the line in the
continuous furnace including the combustion fan, the in-
terior of the furnace, the exhaust fan and the cooling fan,
the interior of the furnace, and the cooling exhaust fan,
in this order. Fig. 6 is an enlarged partial detail view of
another continuous furnace different from the one
shown in Fig. 2. Fig. 7 is a sectional view taken along
lines B-B' in Fig. 6. Fig. 8 is a graph showing the contin-
uous furnace of the present invention composed of ten
unit furnaces each of 1 m long, in total of 10 m, for baking
ceramic products in 20 minutes, together with the baking
temperature against time. Fig. 9 shows a conventional
example of a continuous furnace of 45 m long for the
baking in 20 minutes as in Fig. 8.
[0040] Referring to Figs. 1 to 3, each of the reference
signs (1, 1', 1" ...) shows one unit of a furnace, and a
plurality of such unit furnaces are connected to form
continuous furnace A. The furnace A has tubular tunnel
2 with a rounded-top in contour as a furnace casing de-
fined by ceiling 43, side walls 49, and partition walls 5,
all made of firebricks (preferably AG BLOCK manufac-
tured by MARUKOSHI KOGYO K.K.), and furnace floor
45. At each boundary between the unit furnaces (1, 1',
1" ...), shielding plate 4, which is connected to one end
of power cylinder 3 with screws 13 for vertical move-
ment, is disposed in approximately the upper half, while
the partition wall 5 and the furnace floor 45 made of fire-
bricks are provided in approximately the lower half. The
tubular tunnel 2 passing axially through the unit furnaces
(1, 1', 1" ...) is provided with conveyor means rolling on
bearings 7 in one way from left to right in Fig. 1 (moving
into the tunnel) in an endless manner, i.e., a number of
heat-resistant ceramic rollers 6 as an endless conveyor
12. The rollers 6 are rotatably arranged side by side on
the endless conveyor 12 associated with motor 10, pul-

ley and chain 11, with the roller axes being supported
by the furnace casing (not shown).
[0041] The shielding plate 4 may be provided for each
unit furnace as shown in Fig. 1. Alternatively, one shield-
ing plate 4 may be provided for two or more of the unit
furnaces, depending on the baking conditions of molded
products. The shielding plate 4 is moved in the vertical
direction through the ceiling between the unit furnaces
by means of the power cylinder 3, which operation may
be performed either automatically or manually, via re-
ceiving plate 8 fixed to the furnace casing. Screw 9 is
screwed to the receiving plate 8 for adjusting the range
of the vertical movement of the shielding plate 4 by the
power cylinder 3.
[0042] The side walls 49 of each unit furnace (1, 1',
1") are provided with burners 14, 15, 16, 17, which are
arranged such that one pair is in the upper section, and
the other pair in the lower section, with each pair being
arranged out of registration with each other. The upper
burner port in one side wall 49 project flame, while the
upper burner port in the other side wall project flame in
a staggered manner (the same is true for the lower sec-
tion). In other words, in both the upper and lower sec-
tions, the burner ports 14, 15, 16, 17 are arranged either
to the right or left in the facing side walls 49 (in the draw-
ings, in one of the side walls, the upper burner port is
shown in the upper right corner, while the lower burner
port is shown in the lower left corner).
[0043] This means that, when two burners are provid-
ed diagonally right up in each of the right and left side
walls of each unit furnace (1, 1', 1" ...), i.e. in total of four
burners in both side walls, the burner ports 14, 16 are
arranged in the walls on the right and left of the tunnel
axis, respectively, in the upper half of the unit furnace
(above the conveyor means), while the burner ports 15,
17 are arranged in the walls on the right and left of the
tunnel axis, respectively, in the lower half of the unit fur-
nace (below the conveyor means), so that the two facing
burner ports are arranged out of registration with each
other. Incidentally, for cooling molded products, in the
rear section of the furnace (right side in Fig. 1), only two
burner ports may be provided in either of the right and
left walls below the conveyor 12, or only one burner port
may be provided in each of the right and left walls (in
total of two), or even no burner ports are provided at all,
depending on the design.
[0044] Referring to Fig. 5, in the front half of the con-
tinuous furnace A, there are provided combustion fan
30 for projecting gas and air through the burner ports 14
to 17 into the furnace and combusting at the ignition
command from the control panel (not shown) (line 32),
and a line for discharging the gas generated by com-
bustion in the furnace through combustion flue 22 out of
the furnace by means of exhaust gas fan 20 (line 33).
In the rear half of the furnace A, there are provide a line
for introducing cool air (air) into the furnace by means
of cooling fan 31 (line 34), and a line for discharging the
combustion gas through cooling flue 23 out of the fur-
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nace by means of cooling exhaust fan 21 (line 35).
[0045] The process for baking tiles is explained below,
using the continuous furnace of the above structure un-
der the control with the control panel (not shown).
[0046] Fig. 4 shows a 60-minute baking process in a
medium scale continuous furnace from the initial stage
to the final stage. The 60-minutes baking process is di-
vided into the following stages: drying stage 24 for the
first 7 minutes, wherein molded products are dried with
one or two burners in the unit furnace; temperature rais-
ing stage 25 for the following 14 minutes, wherein mold-
ed products are baked with three to four burners; high-
temperature retaining stage 26 for the following 9 min-
utes, wherein molded products are baked with all of the
four burners; rapid cooling stage 27 for the following 6
minutes, wherein the four burners are extinguished;
slow cooling stage 28 for the following 12 minutes,
wherein one or two burners are ignited; and cooling
stage 29 for the last 12 minutes, wherein all the burners
are extinguished. The molded products pass through
the drying stage, wherein the temperature in the unit fur-
nace is gradually raised from 143 °C to 271 °C, and then
through the temperature raising stage, wherein the fire-
power is increased by elevating the gas combustion rate
of the burners, while the shielding plate in the furnace
is lowered, so that the temperature is rapidly raised up
to 790 °C. Then the molded products pass through the
high-temperature retaining stage over 9 minutes,
wherein the temperature in the unit furnace is raised to
the maximum of 1125 °C while the temperature increase
in the unit furnace is controlled by lowering the shielding
plate 4 to the extent to allow passage of the molded
products. The molded products pass through the sub-
sequent rapid cooling stage, wherein atmospheric air is
introduced into the unit furnace to lower the temperature
down to 675 °C, and then through the tunnel of slow
cooling stage at an average temperature of 573 °C, and
finally through the cooling stage, wherein the shielding
plate 4 is raised for cooling. In this way, tiles, as an ex-
ample of ceramic products, are baked.

Example 2

[0047] In Example 1 shown in Figs. 1 to 5, the
60-minute baking process was explained with reference
to the embodiment wherein the shielding plate 4 pene-
trating the ceiling 43 of the unit furnace (1, 1', 1" ...) is
vertically movable by means of the power cylinder 3.
Now in another embodiment shown in Figs. 6 to 8, in
each of the side walls 49 on both sides of the endless
conveyor 12 at a boundary between unit furnaces (1, 1',
1" ...), slot 36 having vertically offset portions is provided
for receiving two shielding plates, which are vertically
slid with respect to each other like a double sliding door,
and inserted transversely into the slot. Upper shielding
plate 42 for fixing is inserted into the slot 36 in its upper
right portion in Fig. 6, whereas lower shielding plate 43
is disposed vertically movably in the lower left portion of

the slot 36, partially overlapping the upper shielding
plate 42. The vertical movement of the lower shielding
plate 43 is effected by means of power cylinders 3 fixed
thereto via telescopic motion of cylinder rods 46. The
outer cylinder of the cylinder rod 46 is provided with out-
er cylinder threads 48, which are screwed to flange 47
fixed to the furnace casing, so that the power cylinder 3
in its entirety is moved vertically for adjusting the range
of the telescopic motion of the cylinder rod 46.
[0048] With reference to Figs. 6 to 8, an example will
be explained, wherein baking is performed in ten con-
nected unit furnaces (1,1',1"...) each of 1 m long over
20 minutes, in comparison to baking in a conventional
furnace of 5 m x 9 units = 45 m in total over the same
20 minutes.
[0049] The upper graph in Fig. 8 shows the relation-
ship between the temperature and the time for baking
molded products in the ten unit furnaces shown in the
lower figure. As shown in Fig. 8, molded products are
subjected to the drying stage for the first 2 minutes,
wherein the temperature is raised from 230 °C to 300
°C; the temperature-raising stage for the following 6
minutes, wherein the temperature is raised to 1200 °C;
the high-temperature retaining stage for the following
about 2 minutes and 15 seconds, wherein the temper-
ature is maintained at 1200 °C; the rapid cooling stage
for the following 4 minutes, wherein the temperature is
lowered down to 573 °C; the slow cooling stage for the
following 3 minutes and 45 seconds, wherein the tem-
perature is further lowered down to 475 °C; and the cool-
ing stage for the final 2 minutes, to thereby finish the
ceramic products in total of 20 minutes.
[0050] Incidentally, in the prior art shown in Fig. 9, the
furnace needs to have an entire length of as long as 45
m for producing the ceramic products from the molded
products in the same baking time as in Example 2. Ac-
cording to the present invention, the entire length of the
furnace can be remarkably reduced to as short as 10 m.
This reduction is realizedbecause the baking tempera-
ture is quickly raised and lowered while the temperature
increase required for the baking is maintained, by rapid
raising of the furnace temperature and by rapid extinc-
tion and introduction of cool air into the furnace. The rap-
id raising of the furnace temperature is achieved by the
fact that the height of the shielding plates between the
unit furnaces is made adjustable, and that the burner
ports are arranged in the facing side walls above and
below the conveyor means, for example, two of the
burner ports are arranged out of registration with each
other in each side wall 49 (in Fig. 5, the squares in solid
lines represent burners projecting flames from the near
side toward the far side, whereas the squares in dotted
lines represent burners projecting flames from the far
side toward the near side) for forming whirl flows of the
flames to uniformly hit the molded products.
[0051] The second embodiment of the invention par-
ticularly differs from the first embodiment in that the up-
per and lower shielding plates 42, 43 located between
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the unit furnaces are inserted transversely through a slit
(not shown) in one of the side walls 49 of a unit furnace
toward the other and positioned therein, while the ceiling
43 is entirely sealed with firebricks. In the furnace, the
lower of the two shielding plates is moved up and down
within the extent of the slot 36 (in the figures, over almost
twice the length of the plate in the vertical direction), by
means of power cylinders on both ends of the plate po-
sitioned outside the side walls, so that the temperature
may be adjusted in each unit furnace above the convey-
or means (Needless to say, there is sufficient clearance
for allowing passage of molded products on the convey-
or means without hitting the shielding plate.). Of course,
each of the facing side walls is provided with a slit (not
shown) of a size to accommodate the thickness of the
shielding plate, through which slit the shielding plate is
inserted into the furnace. After the shielding plate is
bridged between the facing side walls, the slits are filled
in with refractory fibers, such as ceramic fibers. The low-
er shielding plate may be moved up and down in the slot
36 either automatically by means of the cylinders, or
manually.

Example 3

[0052] Another example will be discussed next,
wherein stainless steel vehicle parts for use as engine
parts or the like (referred to as metallic parts hereinbe-
low) are annealed (after press working of stainless steel)
in the continuous furnace of the present invention, in-
stead of the ceramic products mentioned above.
[0053] The metallic parts are subjected to repeated
pressing for shaping. I f not annealed, the metallic parts
will break at the point where the stress applied by the
press is concentrated. Thus the pressing and annealing
are repeated alternately.
[0054] The pressed metallic parts are placed on a thin
refractory plate of 5 m to 8 m thick (called "setter"). The
setter is in turn placed on the ceramic rollers 6, which
are the conveyor means for the continuous furnace
shown in Fig. 5, and passed through the furnace. Ac-
cording to Fig. 10, the annealing process is started at
about 120 °C. The temperature is gradually raised, and
after 6.3 minutes the maximum temperature is reached,
and maintained for about 4 minutes. Then until about
12.8 minutes from the start, the temperature is rapidly
lowered for two minutes, and finally slowly lowered for
about 8.2 minutes to finish the annealing process.
[0055] According to this example, the annealing proc-
ess was completed in 21 minutes, compared to a con-
ventional annealing process requiring 45 minutes to fin-
ish. This is because the flame size of the burners may
be adjusted precisely in each area between the shield-
ing plates. In addition, rapid burning and cooling are
achieved by, in the front half of the furnace, introducing
air and gas into the furnace by means of a combustion
fan and discharging the exhaust gas out of the furnace
by means of an exhaust fan, and in the rear half of the

furnace, introducing air or cool air into the furnace by
means of a cooling fan and discharging the air out of the
furnace by means of the cooling exhaust fan.

Example 4

[0056] Fig. 11 shows an example wherein the same
vehicle parts as in the example shown in Fig. 10 were
annealed in a still shorter time. According to this graph,
the annealing process was started at about 120 °C. The
temperature was raised for 4.8 minutes, and the maxi-
mum temperature (1100 °C) was maintained for about
3.7 minutes (until 8.5 minutes from the start). Then the
temperature was rapidly lowered for 1. 5 minutes, and
finally slowly lowered for 6 minutes.
[0057] In this example, the vehicle parts were an-
nealed in 16 minutes in total, which is still shorter than
in the previous example.
[0058] The above examples have been discussed in
relation to ceramic products. However, it is understood
that a variety of articles may be treated according to the
present invention by selecting suitable conditions, such
as attachment and height adjustment of the shielding
plates, the burning temperature and time of the burners,
and the temperature and time for cooling with the cool-
ing air.

Claims

1. A detachable, movable, continuous furnace com-
prising:

a plurality of unit furnaces;
burners for projecting gas into said unit furnac-
es; and
a control panel for controlling ignition of gas,
flame size and duration, and extinction of the
burners;

wherein said plurality of unit furnaces of the
continuous furnace are arranged continuously via
interposed shielding plates for controlling the fur-
nace temperature,

wherein, in at least a part of said plurality of
unit furnaces, ports of said burners are arranged in
facing side walls of each unit furnace in predeter-
mined positions out of registration with each other
for forced-generating whirl flows of flames in the fur-
nace, and

wherein conveyor means is provided passing
through the plurality of continuous unit furnaces.

2. The continuous furnace of claim 1, wherein, when
a furnace casing is in the form of a substantially rec-
tangular cylinder having a pair of facing side walls,
one of said burner ports is arranged in each of the
facing side walls so that a total of two of said burner
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ports are arranged out of registration with each oth-
er for forming flames from said two burner ports into
a clockwise or counterclockwise whirl flow, or alter-
natively, two of said burner ports are arranged in
each of the upper and lower sections of the facing
side walls so that a total of four of said burner ports
are arranged out of registration with each other for
forming flames from said four burner ports into up-
per and lower whirl flows in the same clockwise or
counterclockwise direction or in the reverse direc-
tions.

3. The continuous furnace of claim 1, wherein direc-
tions of projection through the burner ports into the
furnace are controllable either automatically with
said control panel or manually.

4. The continuous furnace of claim 1, wherein each of
said shielding plates is vertically movable up and
down within a range of height in the furnace without
hitting molded products being conveyed on the con-
veyor means.

5. The continuous furnace of claim 1, wherein each of
said shielding plates is insertable into and drawable
out of the furnace by transversely moving from side
to side at a height in the furnace without hitting
molded products being conveyed on the conveyor
means.

6. The continuous furnace of claim 1, wherein each of
said vertically or transversely movable shielding
plates is split into upper and lower sections above
the conveyor means, and said lower section is ver-
tically or transversely movable, and wherein the
burners are capable of baking molded products
from above and below the conveyor means.

7. The continuous furnace of claim 6, wherein each of
said lower shielding plates is adjustable in height
either manually or automatically by means of lifting
means provided outside the unit furnace, for con-
trolling the temperature of each unit furnace sepa-
rately.

8. The continuous furnace of claim 1, wherein said
conveyor means comprises heat-resistant rollers
rolling on bearings, wherein said burners are ar-
ranged so as to bake molded products from above
and below said rollers.

9. The continuous furnace of claim 1, wherein, in the
front section of the continuous furnace comprising
said plurality of unit furnaces, air and gas are intro-
duced into the furnace with a combustion fan and a
combustion flue is provided for discharging exhaust
gas out of the furnace with an exhaust fan, and in
the rear section of the continuous furnace, air or

cool air is introduced into the furnace with a cooling
fan and a cooling flue is provided for discharging air
out of the furnace with a cooling exhaust fan.
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