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(54) Material feeding mechanism in association with continuous sintering apparatus

(57) In a material feeding mechanism in association
with a continuous sintering apparatus, a material (S)
carried by a transporting conveyer (1) into an atmos-
phere-displacement chamber (2) is fed into a furnace
casing (4) of the continuous sintering apparatus by us-
ing a loading pusher (3). The transporting conveyor (1),
the atmosphere-displacement chamber, and the loading
pusher (3) are arranged in such a manner that a direc-
tion in which the material is carried by the transporting
conveyor and a direction in which the material is fed from
the atmosphere-displacement chamber into the furnace

casing by the loading pusher are linearly aligned, and
the loading pusher and a drive unit (3a) thereof are in-
stalled under a floor of the atmosphere-displacement
chamber (2) so that the loading pusher moves up over
the floor surface of the atmosphere-displacement cham-
ber and moves forward and backward on the floor sur-
face of the atmosphere-displacement chamber when
the material is fed into the furnace casing (4). By such
a construction, the longitudinal dimension of the contin-
uous sintering apparatus can be made as short as pos-
sible to realize a compact design as a whole.



EP 1 241 422 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a material
feeding mechanism for transporting or feeding materials
or objects to be sintered to a continuous sintering fur-
nace that is used for sintering fuel pellets, for example,
in a process of manufacturing nuclear fuel.
[0002] When materials are fed or carried into a fur-
nace casing of a continuous sintering apparatus, the in-
side of the furnace casing has to be kept at a constant
atmosphere. Therefore, an atmosphere-displacement
chamber is provided in front and in the rear of the fur-
nace casing to perform evacuation of the atmosphere-
displacement chamber and charging of the furnace at-
mosphere gas into the atmosphere-displacement
chamber repetitively at the time of feeding and trans-
porting the material.
[0003] In a prior art material feeding system, as shown
in Fig. 5, a material S transported by a transporting con-
veyor 1 is carried into an atmosphere-displacement
chamber 2 in a state where an entrance door 2a is
opened and an exit door 2b is closed. Next, the entrance
door 2a is closed and the atmosphere in the atmos-
phere-displacement chamber 2 is displaced or replaced
by the furnace atmosphere, and then the exit door 2b of
the atmosphere-displacement chamber 2 is opened,
and a loading pusher 3 is driven in the direction perpen-
dicular to the direction of transportation of the transport-
ing conveyer 1 to feed the material S into a furnace cas-
ing 4 of a continuous sintering apparatus. The material
S fed to the furnace casing 4 is placed at the predeter-
mined location in the furnace casing by using a main
pusher 5 provided in the furnace casing 4.
[0004] According to the prior art material feeding sys-
tem shown in Fig. 5, since the feeding flow line of the
material is cranked shape as shown by the arrow X, the
longitudinal dimensions of the portions in front and in
the rear of the furnace casing 4 have to be long enough.
In addition, since a drive unit 3a for the loading pusher
3 have to be provided on the side of the atmosphere-
displacement chamber, the space required for installing
the material feeding mechanism becomes disadvanta-
geously large.
[0005] It is an object of the present invention to pro-
vide a material feeding mechanism in association with
the continuous sintering apparatus in which the longitu-
dinal dimension of the continuous sintering apparatus
can be made as short as possible to realize a compact
design as a whole.
[0006] According to the present invention, there is
provided a material feeding mechanism in association
with a continuous sintering apparatus for feeding a ma-
terial from an atmosphere-displacement chamber into a
furnace casing of a continuous sintering apparatus by
using a loading pusher, said material being carried by a
transporting conveyer into said atmosphere-displace-
ment chamber, characterized in that the transporting
conveyor, the atmosphere-displacement chamber, and

the loading pusher are arranged in such a manner that
a direction in which the material is carried into the at-
mosphere-displacement chamber by the transporting
conveyor and a direction in which the material is fed from
the atmosphere-displacement chamber into the furnace
casing by the loading pusher are linearly aligned, and
the loading pusher and a drive unit thereof are installed
under a floor of the atmosphere-displacement chamber
so that the loading pusher moves up over a surface of
the floor of the atmosphere-displacement chamber and
moves forward and backward on the floor surface of the
atmosphere-displacement chamber when the material
is fed into the furnace casing.
[0007] The loading pusher in this case preferably
comprises a chain pusher including a sprocket rotation-
ally driven by a drive motor and disposed under the floor
of the atmosphere-displacement chamber, a chain ro-
tating via the sprocket, and a pusher head provided at
the predetermined position on the chain, so that the
pusher head moves up over the floor surface of the at-
mosphere-displacement chamber as the chain rotates,
and moves forward and backward on the floor surface
of the atmosphere-displacement chamber.
[0008] Fig. 1 is a plan view showing an embodiment
of the material feeding mechanism in association with a
continuous sintering apparatus of the present invention.
[0009] Fig. 2 is a perspective view of the embodiment
shown in Fig. 1.
[0010] Figs. 3A and 3B are explanatory drawings
showing a chain pusher preferably used as a loading
pusher in the present invention.
[0011] Fig. 4 is a plan view of the chain pusher.
[0012] Fig. 5 is a plan view showing an example of a
prior art material feeding mechanism in association with
a continuous sintering apparatus.
[0013] Referring now to the embodiments shown in
the drawings, the present invention will be further illus-
trated. Fig. 1 is a plan view showing an embodiment of
the material feeding mechanism in association with the
continuous sintering apparatus of the present invention,
and Fig. 2 is a perspective view thereof. The same parts
as in the prior art material feeding mechanism as shown
in Fig. 5 are designated by the same reference numerals
and not described hereinbelow.
[0014] In the material feeding mechanism of the
present invention as shown in Fig. 1 and Fig. 2, the
transporting conveyor 1, the atmosphere-displacement
chamber 2, and the loading pusher 3 are arranged in
such a manner that the direction in which the material
S is carried into the atmosphere-displacement chamber
2 by the transporting conveyor 1 and the direction in
which the material S is fed from the atmosphere-dis-
placement chamber 2 into the furnace casing 4 by the
loading pusher 3 are linearly aligned as shown by the
arrow Y (Fig. 1).
[0015] In addition, the loading pusher 3 and the drive
unit 3a thereof are installed under a floor of the atmos-
phere-displacement chamber so that the loading pusher
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3 moves up over the surface of the floor of the atmos-
phere-displacement chamber and moves forward and
backward on the floor surface of the atmosphere-dis-
placement chamber when the material S is fed into the
furnace casing.
[0016] The feeding operation by the material feeding
mechanism of such a construction as described above
is made in the steps of:

(1) opening the entrance door 2a of the atmos-
phere-displacement chamber,
(2) carrying the material S on the transporting con-
veyor 1 into the atmosphere-displacement chamber
2 by using the carrying pusher 1a (Fig. 2),
(3) restoring the carrying pusher 1a,
(4) closing the entrance door 2a of the atmosphere-
displacement chamber,
(5) displacing or replacing the atmosphere of the at-
mosphere-displacement chamber 2 by the furnace
atmosphere,
(6) opening the exit door 2b of the atmosphere-dis-
placement chamber,
(7) carrying the material S into the furnace casing 4
by the loading pusher 3,
(8) restoring the loading pusher 3,
(9) closing the exit door 2b of the atmosphere-dis-
placement chamber, and
(10) feeding the material S to the predetermined lo-
cation in the furnace casing by using the main push-
er 5.

[0017] In the present invention, the chain pusher 30
as shown in Figs. 3A, 3B and 4 can preferably be used
as a loading pusher 3. As seen from Figs. 3A and 3B,
the chain pusher 30 comprises a sprocket 31 disposed
under the floor surface 2c of the atmosphere-displace-
ment chamber, a chain 32 rotating via the sprocket, and
a pusher head 33 mounted at the predetermined posi-
tion on the chain. The sprocket 31 can be rotated by the
drive motor 34 (See Fig. 4).
[0018] Fig. 3A shows a state in which the pusher head
33 is stored under the floor surface 2c of the atmos-
phere-displacement chamber, and the material S is car-
ried into the atmosphere-displacement chamber 2 by
the carrying pusher 1a in this state. When the material
S is carried into the atmosphere-displacement chamber
2, as shown in Fig. 3B, the chain 32 rotates by the rota-
tion of the sprocket 31, and in association with it, the
pusher head 33 moves up over the floor surface 2c of
the atmosphere-displacement chamber. By further ro-
tating the chain 32 by rotating the sprocket 31 in this
state, the pusher head 33 slides forward on the floor sur-
face 2c of the atmosphere-displacement chamber, and
pushes and feeds the material S into the furnace casing.
After the material S is pushed out from the atmosphere-
displacement chamber 2, the sprocket 31 is rotated in
a reverse direction to move the pusher head 33 back-
ward, and place it under the floor surface 2c of the at-

mosphere-displacement chamber into the waiting state
as shown in Fig. 3A.
[0019] Fig. 4 is a plan view of the chain pusher 30
viewed from the top, and two chains 32 are disposed in
parallel at a distance slightly wider than the width of the
material S. The pusher head 33 is mounted on the near
side from the tip of the chain in such a manner that it
crosses between these two chains 32. In such a struc-
ture, the fed material S enters between both chains and
the pusher head 33 can stably hold the material S.
[0020] As described above, in the material feeding
mechanism in association with the continuous sintering
apparatus of the present invention, the material is fed
from the transporting conveyor via the atmosphere-dis-
placement chamber to the furnace casing along the
straight flow line. Therefore, in comparison with the prior
art system in which the material is fed along the cranked
flow line, the longitudinal dimensions of the portions in
front and in the rear of the furnace casing do not have
to be as long. In addition, since the loading pusher and
the drive unit thereof are installed under the floor of the
atmosphere-displacement chamber, the material feed-
ing mechanism can be miniaturized, and thus the flexi-
bility in layout of apparatus in a plant is increased.

Claims

1. A material feeding mechanism in association with a
continuous sintering apparatus for feeding a mate-
rial (S) from an atmosphere-displacement chamber
(2) into a furnace casing (4) of a continuous sinter-
ing apparatus by using a loading pusher (3), said
material (S) being carried by a transporting convey-
er (1) into said atmosphere-displacement chamber
(2), characterized in that the transporting convey-
or (1), the atmosphere-displacement chamber (2),
and the loading pusher (3) are arranged in such a
manner that a direction in which the material (S) is
carried into the atmosphere-displacement chamber
(2) by the transporting conveyor (1) and a direction
in which the material is fed from the atmosphere-
displacement chamber (2) into the furnace casing
(4) by the loading pusher (3) are substantially line-
arly aligned, and the loading pusher (3) and a drive
unit (3a) thereof are installed under a floor of the
atmosphere-displacement chamber (2) so that the
loading pusher (3) moves up over a surface of the
floor of the atmosphere-displacement chamber (2)
and moves forward and backward on the floor sur-
face of the atmosphere-displacement chamber
when the material (S) is fed into the furnace casing
(4).

2. The material feeding mechanism according to claim
1, wherein said loading pusher (3) comprises a
chain pusher (3) including a sprocket (31) rotation-
ally driven by a drive motor (34) and disposed under
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the floor of the atmosphere-displacement chamber
(2), a chain (32) rotating via the sprocket (31), and
a pusher head (33) provided at a predetermined po-
sition on the chain, so that the pusher head (33)
moves up over the floor surface of the atmosphere-
displacement chamber (2) as the chain (32) rotates,
and moves forward and backward on the floor sur-
face of the atmosphere-displacement chamber (2).

5 6



EP 1 241 422 A2

5



EP 1 241 422 A2

6



EP 1 241 422 A2

7



EP 1 241 422 A2

8


	bibliography
	description
	claims
	drawings

