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(54) FURNACE TOP CHUTE FEEDER FOR BLAST FURNACE

(57) The present invention discloses a furnace top
chute distributor for a blast furnace, including an airtight
case, a choke, an upper slewing bearing, a rotating
sleeve, a chute, a universal frame, a lower slewing bear-
ing, a dial wheel assembly, a cylinder and a horizontal
driving apparatus for driving the upper slewing bearing
to rotate. The choke extends through a top cover provided
on top of the airtight case and into the airtight case. An
inner ring of the upper slewing bearing is connected with
the top cover. The rotating sleeve on which a lug is pro-
vided is connected with an outer ring of the upper slewing
bearing, and the chute is hung within the rotating sleeve
via the lug. The lug is connected to one end of a crank,
while the other end of the crank is positioned within a
slideway of the universal frame. An inner ring of the lower
slewing bearing is connected with the universal frame.
One end of the dial wheel assembly is connected with
the inner ring of the lower slewing bearing, while the other
end thereof is positioned within a runner of the rotating
sleeve. The cylinder is used for drawing the lower slewing
bearing to move up and down. The furnace top chute
distributor for a blast furnace according to the present
invention has advantages, such as reasonable structure,
long lifetime, the shortest gearing chain, more stable op-
eration, and no lateral force to the guide rail.
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Description

Field of the Invention

[0001] The present invention relates to a furnace top
charging device for a smelting blast furnace, more par-
ticularly to a furnace top chute distributor for a blast fur-
nace.

Background of the Invention

[0002] A furnace top charging device for a blast furnace
is the significant device for blast furnace ironmaking.
Whether the device can meet the processing require-
ments will directly limit the output of blast furnace. Since
the blast furnace ironmaking presents, the furnace top
charging device for a blast furnace comes through the
three following generations: the first generation is a bell
top charging device; the second generation is a bell top
charging device with a movable throat armor; and the
third generation is a top charging device without bell sys-
tem. Over the past twenty years, especially the past dec-
ade, with the development and improvement of the steel
industry, for the furnace top charging device for a blast
furnace, the bell top is gradually replaced by the top
charging device without bell, which has changed the con-
ditions, such as inflexible charging, low processing per-
formance and operation controlling performance, and in-
convenient maintenance and inspection, achieved the
precise distribution, and improved the technology level
and efficiency of blast furnace smelting.
[0003] The driving means for a chute of the current top
charging device without bell distributor includes the plan-
et differential transmission, the combined transmission
by single cylinder with steel cable, the combined trans-
mission by servomotor with steel cable, and the lever
actuating mechanism. However, problems exist in the
distributor with the planet differential transmission, such
as complicated structure, high price of the device, high
maintenance and repair cost, difficulty in manufacturing
the device, and low performance of processing and re-
sistance to high temperature at the furnace top. For the
distributor with the combined transmission by single cyl-
inder with steel cable, or by servomotor with steel cable,
the steel cable system is complicated and the steel cable
is liable to crack due to fatigue, and since the movement
of the chute relies on the counterweight of a translational
backing ring, the structure is limited to some extent so
as to be hardly applied for those huge blast furnace. The
distributor with lever actuating includes two-suspension-
points form and four suspension-points form and both of
them has the problems such as mechanical over-con-
straint and the desynchrony of processing and assem-
bling, which causes shorter lifetime of the distributor, and
therefore the requirement of furnace lifetime of one gen-
eration cannot be met.

Summary of the Invention

[0004] In view of the above-mentioned problems in the
prior art, one aspect of the present invention is to provide
a furnace top chute distributor for a blast furnace, which
has reasonable structure, long lifetime, the shortest gear-
ing chain, more stable operation, and no lateral force to
a guide rail.
[0005] To solve the said technical problems, the tech-
nical solution of the present invention is to provide a fur-
nace top chute distributor for a blast furnace, comprising:

an airtight case having a top cover provided on a top
portion thereof;
a choke configured to communicate with exterior
through the top cover and extend into the airtight
case;
an upper slewing bearing having an inner ring con-
nected with the top cover in a fixed manner;
a rotating sleeve located inside the airtight case and
having an upper end fixed-connected with an outer
ring of the upper slewing bearing; two lug holes pro-
vided facing each other along a diameter of the ro-
tating sleeve and each lug hole having a lug therein,
and each lug having an end extending out of the
rotating sleeve to connect with an end of a crank;
a chute having two upper ends connected with the
other end of each lug respectively to enable the chute
to be hung within the rotating sleeve;
a universal frame telescopic coupled outside the ro-
tating sleeve, on which two symmetrical slideways
are opened, and each crank tail wheel on the other
end of each crank provided within the slideway;
a lower slewing bearing having an inner ring fixed-
connected with the universal frame;
a dial wheel assembly having one end fixed-connect-
ed with the inner ring of the lower slewing bearing,
and a dial wheel on the other end that is positioned
and rolled within a runner opened on the rotating
sleeve;
a cylinder for drawing an outer ring of the lower slew-
ing bearing to move up and down; and
a horizontal driving apparatus for driving the outer
ring of the upper slewing bearing to rotate.

[0006] As preferred, a large flange on an outer edge
of the top cover is fixed-connected with the airtight case
while a small flange on an inner edge of the top cover is
fixed-connected with the inner ring of the upper slewing
bearing;
a chute bracket is fixed-connected at the outer side of
the chute, and the two upper ends of the chute bracket
are connected with said other end of each lug by a spline
respectively while said end of each lug is connected with
the end of each crank by a spline;
a translational backing ring, telescopic coupled outside
the rotating sleeve having an upper portion telescopic
coupled outside the choke, has a lower portion of an inner
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edge fixed-connected with the outer ring of the lower
slewing bearing, and a guide wheel is provided on an
outer edge of the translational backing ring while a cor-
responding guide rail is provided on an interior wall of
the airtight case to enable the guide wheel to roll up and
down along the guide rail by the cylinder;
three cylinders are provided, which are disposed evenly
on the top cover with respect to a horizontal rotation cent-
er line of the chute in an axial direction, and the three
cylinders are connected with the translational backing
ring via a transition link respectively to cause the trans-
lational backing ring to move up and down and thus cause
the universal frame to move up and down.
[0007] As preferred, the cylinder includes a cylinder
body fixed on the top cover by a cylinder block, and a
cylinder rod having a lower end fixed-connected with the
transition link by a holding sleeve. By passing through
the cylinder block and the top cover, a lower end of the
transition link is connected with an adjustable link, which
is inside the airtight case and connected with the trans-
lational backing ring.
[0008] As preferred, the holding sleeve is formed in a
cylindrical shape with a center through hole by coupling
two semi-sleeve bodies to each other. Further, the two
semi-sleeve bodies are fixed together by connection
bolts. In this configuration, diameter of each end portion
of the center through hole is smaller than diameter of a
center portion thereof, while steps are formed at diameter
transitions of the center through hole. Further, opposite
ends of the cylinder rod and the transition link are formed
as thin portions positioned in the two ends of the center
through hole, respectively. Moreover, one end of each
thin portion is connected with a joint positioned in the
center portion of the center through hole and against the
step. As such, the opposite ends of the cylinder rod and
the transition link abut against both ends of the holding
sleeve.
[0009] As preferred, a positioning slot with a notch fac-
ing the guide wheel is fixed-connected to the interior wall
of the airtight case corresponding to the guide wheel of
the translational backing ring in a lengthwise direction.
Further, the guide rail of the airtight case is removably
fixed into the positioning slot in a lengthwise direction.
[0010] As preferred, the guide rail is a square steel
material, which is removably fixed into the positioning
slot by a plurality of fixed bolts in a spaced arrangement,
wherein the positioning slot is welded onto the interior
wall of the airtight case.
[0011] As preferred, the universal frame includes two
opposite and parallel first rims, two opposite and parallel
second rims, and third rims. The first rims are perpendic-
ular to the second rims, and opposite ends of the first
rims and the adjacent second rims are connected to two
ends of the third rims respectively to form a closed an-
nular shape. Further, center portions of the two second
rims protrude outwardly to form bosses, and two slide-
ways opposite to each other are opened in the two sec-
ond rims on the same sides of the bosses respectively.

The length of the slideways in a lengthwise direction of
the second rims is larger than that in a width direction of
the second rims. At the same time, by two symmetrical
connection brackets provided on center portions of the
first rims respectively, the universal frame is fixed-con-
nected with the inner ring of the lower slewing bearing.
[0012] As preferred, a center chamber is opened from
the end of the lug facing the exterior of the rotating sleeve
toward the interior of the lug, thereby the end of the lug
is formed as an opened end provided with an end cover
for covering an opening of the center chamber. Further,
a through hole is opened at a center portion of the end
cover, through which a water inlet tube is provided for
supplying cooling water to the center chamber. Also, a
plurality of overflow holes communicated with the center
chamber is opened at the end cover.
[0013] As preferred, an oil hole is opened from the end
of the lug facing the exterior of the rotating sleeve toward
the interior of the lug, and at least one grease outlet com-
municated with the oil hole is opened at an exterior wall
of the lug surrounded by a lug sheath. The oil hole is
connected with an oil supply tube for supplying lubricant
thereto.
[0014] As preferred, three grease outlets are provided,
which are disposed evenly in a linear-arrangement on
the exterior wall of the lug surrounded by the lug sheath.
[0015] As preferred, the lug at a location where the
grease outlets are provided and the lug sheath are con-
figured as a large clearance fit.
[0016] As preferred, an oiler connected with the oil sup-
ply tube for supplying oil thereto is secured on the crank.
Further, a bumping piece is provided on the exterior wall
of the rotating sleeve, the bumping piece being in contact
with or separated from the oiler to start or stop fueling
when the crank rotates.
[0017] Comparing to the prior art, the furnace top chute
distributor for a blast furnace according to the present
invention has the following advantages leastwise:

1. The furnace top chute distributor for a blast furnace
according to the present invention has reasonable
structure, the shortest gearing chain, more stable
operation, no lateral force to the guide rail, and even-
ly distributing, such that various requirements of the
processing operation of the top charging device with-
out bell can be fully satisfied.
2. Since an external cylinder configuration, in which
a cylinder is installed on the top cover by the cylinder
block, is utilized for each of the three cylinders of the
furnace top chute distributor for a blast furnace of
the present invention, the requirement for replacing
the cylinder rapidly during the operation of the dis-
tributor can be satisfied.
3. A removable structure is utilized for the guide rail
on the airtight case of the furnace top chute distrib-
utor for a blast furnace of the present invention to
enable replacement after wearing out to be very con-
venient to extend lifetime to match with that of the
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distributor, so that the disadvantages in the prior art
such as the difficulty of processing and the heat treat-
ment for the guide rail, and impossibility of the re-
placement after attrition can be overcome.
4. Water-cooling and lubrication treatment are per-
formed on the lugs according to the furnace top chute
distributor for a blast furnace of the present invention
so as to meet the requirement for operating the lugs
under the high temperature condition and to reduce
the wear, thereby lifetime of the lugs can be extend-
ed.

Brief Description of the Drawings

[0018]

Fig.1 is a schematic view of the overall structure of
the furnace top chute distributor for a blast furnace
according to the present invention;
Fig.2 is a schematic view of the overall structure of
the furnace top chute distributor for a blast furnace
in another direction according to the present inven-
tion;
Fig.3 is a top view of Fig.2;
Fig.4 is a schematic view of the connecting config-
uration of the universal frame, the inner ring of the
lower slewing bearing and the chute bracket of the
furnace top chute distributor for a blast furnace ac-
cording to the present invention;
Fig.5 is a top view of the universal frame of the fur-
nace top chute distributor for a blast furnace accord-
ing to the present invention;
Fig.6 is a front view of the universal frame of the
furnace top chute distributor for a blast furnace ac-
cording to the present invention;
Fig.7 is a side view of the universal frame of the fur-
nace top chute distributor for a blast furnace accord-
ing to the present invention;
Fig.8 is a schematic view of the connecting config-
uration of one cylinder and the transition link of the
furnace top chute distributor for a blast furnace ac-
cording to the present invention;
Fig.9 is a sectional view of the holding sleeve of the
furnace top chute distributor for a blast furnace ac-
cording to the present invention;
Fig.10 is a schematic view of the connecting config-
uration of the guide wheel and the guide rail on the
interior wall of the airtight case of the furnace top
chute distributor for a blast furnace according to the
present invention;
Fig.11 is a structurally schematic view of the water-
cooling system of the lugs according to the furnace
top chute distributor for a blast furnace of the present
invention;
Fig.12 is a structurally schematic view of the lubri-
cation system of the lugs according to the furnace
top chute distributor for a blast furnace of the present
invention;

Fig.13 is a schematic view of the lugs in an initial
fueling condition according to the furnace top chute
distributor for a blast furnace of the present invention;
Fig.14 is a schematic view of the lugs in a non-fueling
condition according to the furnace top chute distrib-
utor for a blast furnace of the present invention;
Fig.15 is a schematic view of the lugs in a fueling
finishing condition according to the furnace top chute
distributor for a blast furnace of the present invention.

Explanation of reference numerals

[0019] I - airtight case 2 - top cover 3 - choke 4 - rotating
sleeve 5 - upper slewing bearing 6 - lower slewing bearing
7 - chute 8 - universal frame 9 - translational backing ring
10 - horizontal chute driving apparatus 11 - cylinder 12 -
lug 13 - lug sheath 14 - crank 15 - transition link 16 - guide
rail 17 - positioning slot 18 - fixed bolt 19 - center chamber
20 - end cover 22 - overflow hole 23 - internal water tube
24 - external water tube 25- water-cooling base plate 26
- connection bolt 27 - sealing ring 28 - oil hole 29 - grease
outlet 30 - oil supply tube 31 - oiler 32 - bumping piece
34 - crank tail wheel 35 - adjustable link 36-cylinder rod
37 - dial wheel assembly 71 - chute bracket 81 - slideway
82 - first rim 83 - second rim 84 - third rim 85 - boss 86 -
connection bracket 91 - guide wheel 92 - holding sleeve
93 - cylinder block 94 -cylinder body 95 - semi-sleeve
body 96 - center through hole 97 - connection bolt 98 -
joint 99 - geared motor 100 - step 101 - thin portion

Detailed Description on the Embodiments

[0020] The detail description of the present invention
will be made as following with reference to the accom-
panying drawings and embodiments which are not to be
construed as limiting the present invention.
[0021] Fig.1 is a schematic view of the overall structure
of the furnace top chute distributor for a blast furnace
according to the present invention; Fig.2 is a schematic
view of the overall structure of the furnace top chute dis-
tributor for a blast furnace in another direction according
to the present invention; Fig.3 is a top view of Fig.2; and
Fig.4 is a schematic view of the connecting configuration
of the universal frame, the inner ring of the lower slewing
bearing and the chute bracket of the furnace top chute
distributor for a blast furnace according to the present
invention. As shown in Figs.1 to 4, a furnace top chute
distributor for a blast furnace according to the present
invention includes an airtight case 1, a top cover 2, a
choke 3, a rotating sleeve 4, an upper slewing bearing
5, a lower slewing bearing 6, a chute 7, a universal frame
8, a translational backing ring 9, a horizontal chute driving
apparatus 10 and three cylinders 11. A through hole (not
shown in the drawings) is provided in a middle portion of
the top cover 2 to allow the choke 3 to pass therethrough.
An upper end of the airtight case 1 is capped with the top
cover 2 by fixed-connecting a large flange on an outer
edge of the top cover 2 to the airtight case 1. In the present
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invention, the upper and lower slewing bearings 5, 6 have
conventional structure(s), that is, they have an inner ring
and an outer ring being rotatable but not movable up and
down relatively to each other, respectively. Also, a small
flange on an inner edge of the top cover 2 is fixed-con-
nected with the inner ring of the upper slewing bearing
5. Further, the choke 3 is provided inside the airtight case
1 through the through hole in the top cover 2.
[0022] As shown in Figs.1, 2 and 4, the rotating sleeve
4 having an upper portion telescopic coupled outside the
choke 3 is located inside the airtight case 1. Since an
upper end of the rotating sleeve 4 is fixed-connected with
the outer ring of the upper slewing bearing 5 while the
inner ring of the upper slewing bearing 5 is fixed-con-
nected with the top cover 2, the rotating sleeve 4 and the
top cover 2 are in a rest condition relative to each other
in a vertical direction. The rotation of the outer ring of the
upper slewing bearing 5 is driven by the horizontal chute
driving apparatus 10 provided on the top cover 2, and
causes the rotating sleeve 4 to rotate about a center line
of the top cover 2 by 360 degrees. The chute 7 capable
of rotating along with the rotating sleeve 4 is provided in
the rotating sleeve. In particularly, the configuration of
the connection between the rotating sleeve 4 and the
chute 7 is described as the following. Two lug holes (not
shown in the drawings) diametrically opposite to each
other are opened in the wall of the rotating sleeve 4, and
each lug hole is provided with a lug sheath 13 in which
a lug 12 capable of rotating within the lug sheath 13 is
installed. A chute bracket 71 is fixed-connected at the
outer side of the chute 7. The chute bracket 71 has two
upper ends respectively connected with one end of each
lug 12 via a spline, such that the chute 7 is hung onto the
two lugs 12 passing through the lug sheaths 13. That is,
the chute 7 is hung onto the rotating sleeve 4 via the lugs.
The chute bracket 71 and the chute 7 are always in a
rest condition relative to each other and rotate along with
the rotating sleeve 4.
[0023] Continuing with reference to Figs.1 to 3, the
three cylinders 11 axially disposed on the top cover 2
evenly with respect to a horizontal rotation center line of
the chute 7 are connected with the translational backing
ring 9 via a transition link 15 respectively so as to cause
the translational backing ring 9 to move up and down.
The translational backing ring 9 is telescopic coupled out-
side the rotating sleeve 4, and a lower portion of an inner
edge of the translational backing ring 9 is fixed-connected
with an outer ring of the lower slewing bearing 6 into one
piece by means of bolts, thereby the translational backing
ring 9 may cause both the inner and outer rings of the
lower slewing bearing 6 to move up and down. An outer
edge of the translational backing ring 9 is provided with
a guide wheel 91, and a corresponding guide rail 16 is
provided on an interior wall of the airtight case 1. The
guide wheel 91 is provided on the guide rail 16 and
caused to roll up and down along the guide rail 16 by the
cylinder 11 so as to ensure an accurate moving direction
of the translational backing ring 9 and the inner and outer

rings of the lower slewing bearing 6. The universal frame
8 is telescopic coupled outside the rotating sleeve 4 and
is fixed-connected with the inner ring of the lower slewing
bearing 6. As such, the up-down movement of the trans-
lational backing ring 9 causes the inner ring of the lower
slewing bearing 6 to move up and down and thus causes
the universal frame 8 to move up and down. The other
end of the lug 12 passing through the lug sheath 13 is
connected with a crank 14 via a spline, while a crank tail
wheel 34 on the other end of the crank 14 is positioned
within a slideway 81 of the universal frame 8. Since the
rotating sleeve 4 cannot move up and down, when the
universal frame 8 moves up and down, the slideway 81
causes the crank tail wheel 34 to move up and down and
along the slideway 81, such that the crank 14 causes the
lug 12 to rotate within the lug sheath 13. In turn, the ro-
tation of the lug 12 causes the swing of the chute 7 and
the chute bracket 71.
[0024] The inner ring of the lower slewing bearing 6 is
fixed-connected with a dial wheel assembly 37 having a
dial wheel positioned within a runner (not shown in the
drawings) opened on the rotating sleeve 4 in an up-down
direction. When the cylinder 11 causes the lower slewing
bearing 6 to move up and down via the translational back-
ing ring 9 and thus the chute 7 is swung, the dial wheel
slides up and down with respect to the rotating sleeve 4
within the runner thereof. And when the rotating sleeve
4 rotates, the dial wheel rotates along with it while sliding
up and down within the runner thereof so as to cause the
universal frame 8 and the inner ring of the lower slewing
bearing 6 to rotate as well. Thus, the operation of the
rotating and swinging of the chute 7 during the distribution
is performed.
[0025] As a preferred aspect of the embodiments, the
three cylinders 11 include a cylinder body 94 and a cyl-
inder rod 36 respectively, as shown in Fig.1. The cylinder
body 94 is fixed on the top cover 2 via a cylinder block
93. Through a holding sleeve 92, a lower end of the cyl-
inder rod 36 is fixed-connected to the transition link 15.
A lower end of the transition link 15 extends through the
cylinder block 93 and the top cover 2 and into the airtight
case 1 so as to connect to an adjustable link 35 which is
within the airtight case 1 and connected with the trans-
lational backing ring 9. Thus, the up-down movement of
the cylinder rod 36 causes the translational backing ring
9 to move up and down. Each of the cylinders 11 of the
embodiment is arranged as an external cylinder config-
uration, i.e. the cylinder rod 36 is located outside the air-
tight case 1 or outside the furnace top chute distributor
for a blast furnace of the present invention, which chang-
es the conventional internal cylinder configuration where
the cylinder rod of the cylinder has to extend into the
airtight case. When failure in the cylinder 11 occurs and
disassembly is needed to perform inspection and re-
placement, the process can be done by only releasing
the holding sleeve 92 to separate the cylinder rod 36 from
the transition link 15 after dismounting the cylinder 11
from the cylinder block 93, without opening the distributor
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body. Under this configuration, it is not as complicated
as the internal cylinder configuration where the distributor
has to be opened when disassembly of the cylinder is
needed, therefore, convenient and rapid disassembly
can be achieved while production efficiency is increased.
[0026] As a further preferred aspect, shown in Figs.8
and 9, the holding sleeve 92 is formed in a cylindrical
shape with a center through hole 96 by coupling two semi-
sleeve bodies 95 to each other. Further, the two semi-
sleeve bodies 95 are fixed together by connection bolts
97. In this configuration, diameter of each end portion of
the center through hole 96 is smaller than diameter of a
center portion thereof, while steps 100 are formed at di-
ameter transitions of the center through hole 96. Further,
opposite ends of the cylinder rod 36 and the transition
link 15 are formed as thin portions 101 positioned in the
two ends of the center through hole 96, respectively.
Moreover, one end of each of the thin portions 101 is
connected with a joint 98 positioned in the center portion
of the center through hole 96 and against the step 100.
Thus, the opposite ends of the cylinder rod 36 and the
transition link 15 abut against both ends of the holding
sleeve 92. As such, the cylinder rod 36 and the transition
link 15 are fixed-connected together via the holding
sleeve 92.
[0027] To overcome the disadvantages in the prior art
where the guide rail is welded directly onto the interior
wall of the airtight case 1, such as the difficulty of process-
ing and the heat treatment for the guide rail, the heavy
attrition of the guide rail, the short lifetime, and impossi-
bility of the replacement after inactivation of the guide
rail, as another preferred aspect of the embodiments
shown in Fig.10, the removable guide rail 16 is used in
the present invention. That is, a positioning slot 17 with
a notch toward the guide wheel 91 is fixed-connected in
a lengthwise direction to the interior wall of the airtight
case 1 corresponding to the guide wheel 91 of the trans-
lational backing ring 9. The positioning slot 71 may be
fixed onto the interior wall of the airtight case 1 by means
of welding. The guide rail 16 (made of square steel) is
removably fixed within the positioning slot 17 in a length-
wise direction by a plurality of fixed bolts 18 in a spaced
arrangement. When the guide rail 16 wears out heavily,
the guide rail 16 may be dismounted from the positioning
slot 17 and replaced by a new one, thereby the lifetime
of the guide rail is enhanced.
[0028] As a yet preferred aspect of the embodiments,
shown in Figs.4 to 7, the universal frame 8 is a shaped
frame by casting. The universal frame 8 includes two
opposite and parallel first rims 82 and two opposite and
parallel second rims 83. Also, the first rims 82 are per-
pendicular to the second rims 83, and opposite ends of
the first rims 82 and the adjacent second rims 83 are
connected to two ends of the third rims 84 respectively,
i.e. the first rims 82, second rims 83 and third rims 84 are
connected in an end-around manner to form a closed
annular shape. Further, center portions of the two second
rims 83 protrude outwardly to form bosses 85 in order to

prevent the lower slewing bearing 6 from extending out
of the universal frame 8 in a horizontal direction. At the
same time, the configuration of the bosses 85 provides
the installation space for an end cover 20 connected to
the lug 12, a lower end of an external water tube 24, and
an oil supply tube 30, which will be described later on.
Two slideways 81 opposite to each other are opened in
the two second rims 83 on the same sides of the bosses
85, respectively. In particularly, length of the slideways
81 in a lengthwise direction of the second rims 83 is larger
than that in a width direction of the second rims 83. That
is, the slideway 81 is a long hole, within which the crank
tail wheels 34 are provided and move in a lengthwise
direction of the first rims 82. By two symmetrical connec-
tion brackets 86 provided on center portions of the two
first rims 82 respectively, the universal frame 8 is con-
nected with the inner ring of the lower slewing bearing 6.
[0029] Since the lug 12 operates under the high tem-
perature condition at all time, as a further preferred as-
pect of the embodiments in order to ensure the operation
and lifetime of the lug 12, forced cooling is performed to
the lug 12 itself to meet the functional requirement for
the lug 12 operating under the high temperature condi-
tion. As shown in Fig. 11, a center chamber 19 is opened
from an end of the lug 12 facing the exterior of the rotating
sleeve 4 toward the interior of the lug 12 (not straight
forward to the other end of the lug 12). The end of the
lug 12 is formed as an opened end provided with the end
cover 20 for covering an opening of the center chamber
19. The end cover 20 is removably connected with the
lug 12 by connection bolts 26, and a sealing ring 27 is
provided between the end cover 20 and the lug 12. A
through hole (not shown in the drawings) is opened at a
center portion of the end cover 20, through which a water
inlet tube is provided for supplying cooling water to the
center chamber 19. Also, a plurality of overflow holes 22
communicated with the center chamber 19 is opened at
the end cover 20. The water inlet tube includes an internal
water tube 23 located inside the center chamber 19, and
the external water tube 24 located outside the center
chamber 19 and communicated with the cooling water
source. An end of the internal water tube 23 extends
straight to be adjacent to the end of the center chamber
19 so as to fill the whole center chamber 19 with the
cooling water. After cooling for the lugs 12, the cooling
water within the center chamber 19 flows out through the
overflow holes 22 provided on the end cover 20. Even-
tually, the cooling water flows into the water-cooling base
plate 25 as shown in Fig.1, and then converges to the
cooling water system of the distributor from the water-
cooling base plate 25. Arrows in Fig. 11 indicate the flow-
ing configuration of the cooling water within the center
chamber 19 in detail.
[0030] Aiming at the case in the prior art in which dry
friction exists between the lug 12 and the lug sheath 13
without any lubrication treatment, in a further preferred
aspect of the embodiments, lubricant is applied to friction
surfaces between the lug 12 and the lug sheath 13 to
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reduce friction coefficient effectively so as to extend the
lifetime of the lug 12. As a detailed structure shown in
Fig.12, an oil hole 28 is opened from the end of the lug
12 facing the exterior of the rotating sleeve 4 toward the
interior of the lug 12, and at least one grease outlet 29
communicated with the oil hole 28 is opened at an exterior
wall of the lug 12 surrounded by the lug sheath 13. The
oil hole 28 is connected with an oil supply tube 30 for
supplying lubricant thereto.
[0031] As also further preferred, shown in Fig.12, in
consideration of evenness of lubricant feeding, three
grease outlets 29 are provided and disposed evenly in a
linear-arrangement on the exterior wall of the lug 12 sur-
rounded by the lug sheath 13. Also, the oil hole 28 is
opened preferably close to the exterior wall of the lug 12
rather than the center portion thereof, and the grease
outlets 29 are also opened at the side close to the exterior
wall of the lug 12 so as to reduce the difficulty of process-
ing and the distance of the grease flowing. Additionally,
the lug at a location where the grease outlets are provided
and the lug sheath are configured as a large clearance
fit. As such, contact relation between the lug 12 and the
lug sheath 13 is initially line-contact and turns to narrow
surface-contact after operating for a certain time. The
friction coefficient may be reduced effectively when per-
forming the lubrication treatment thereon, and then the
lifetime is increased.
[0032] As further preferred, shown in Fig.12, since lu-
bricant may not be supplied for said lubrication of the
lugs 12 via an external lubrication apparatus, an oiler 31
is secured on the crank 14, and a bumping piece 32 is
provided on the exterior wall of the rotating sleeve 4. The
crank 14 rotates to make the oiler 31 move up and down,
so as to allow the bumping piece 32 to be in contact with
and separated from the oiler. To control the amount of
fueling, the lubrication is performed in a fixed cycle during
the operation of the distributor. During non-lubrication
period, an operating angle of the chute 81 is controlled
in a range between 7 to 45 degrees, and a non-contact
condition is maintained between the oiler 31 and the
bumping piece 32. When lubrication period starts, the
control range of the operating angle of the chute 81 is
changed. The lubrication of the lugs 12 is performed in
a fixed cycle during the operation of the distributor, i.e.
the lubrication is performed once every ten batches of
distributing by the distributor, and a non-contact condition
is maintained between the oiler 31 and the bumping piece
32 during the non-lubrication period. When lubrication
period starts for the lug 12, the oiler 31 and the bumping
piece 32 are hitting each other to start fueling as the op-
erating angle of the chute 81 is 4 degrees during the
rotation of the crank 14, as shown in Fig. 13. As shown
in Fig.15, the fueling operation by the oiler 31 is complet-
ed as the chute 81 turns to 1 degree. Then, the bumping
piece 32 and the oiler 31 are separated from each other
to allow the oiler 31 to stop fueling, i.e. the condition
shown in Fig.4. In turn, the chute 81 enters next cycle of
fueling. The height of the universal frame 8 may be con-

trolled by adjusting the length of the adjustable link 35,
so as to change the swinging angle of the chute 81.
[0033] Next, principle of operation and working proc-
ess of the furnace top chute distributor for a blast furnace
of the present invention will be introduced with reference
to Figs.1 to 4:

To complete the distributing of the distributor, it is
needed that the chute 7 swings while rotating to
achieve the even distribution.

[0034] The swinging operation of the chute is now de-
scribed as following. Each of the three cylinders 11 is
connected to the translational backing ring 9 via the tran-
sition link 15 and the adjustable link 35. The outer ring
of the lower slewing bearing 6 is connected with the trans-
lational backing ring 9 by bolts, and its inner ring is con-
nected with the universal frame 8. While the cylinder rods
36 of the three cylinders 11 move up and down, the trans-
lational backing ring 9, the lower slewing bearing 6 and
the universal frame 8 move up and down. During the up-
down movement of the translational backing ring 9, rolling
friction is presented due to the co-operation between the
guide wheel 91 and the guide rail 16 of the airtight case
1 which functions to restrict the position of the guide
wheel 91 when moving. The crank tail wheel 34 mounted
within the slideway 81 of the universal frame 8 moves
with the universal frame 8, and the crank 14 installed on
the outer side of the lug 12 causes the lug 12 to rotate
within the lug sheath 13 of the rotating sleeve 4 in a cor-
responding range. Further, the other end of the lug 12
co-operates with the chute bracket 71 by a spline, hereto,
the chute 7 and the chute bracket 71 swing along with
the crank 14 synchronously under dynamic action trans-
mitted via the spline of the lug 12.
[0035] The rotating operation of the chute 7 is now de-
scribed as following. The large flange of the top cover 2
is fixed-connected with the airtight case 1, while the small
flange in the lower portion of the top cover 2 is connected
with the inner ring of the upper slewing bearing 5 with
the outer ring fixed-connected with the rotating sleeve 4.
The two lugs 12 are respectively installed within the lug
sheaths 13 located in the respective lug holes opened
on the rotating sleeve 4. The spline at the end of the lug
12 is connected with the crank 14, while the spline at the
other end of the lug 12 is connected with the chute bracket
71. That is, the chute bracket 71 is hung onto the rotating
sleeve 4 via the lugs 12. A geared motor 99 may supply
the power for the horizontal chute driving apparatus 10
installed on the top cover 2. When the horizontal chute
driving apparatus 10 drives the outer ring of the upper
slewing bearing 5 to rotate through a pinion, the rotating
sleeve 4 rotates as the outer ring of the upper slewing
bearing 5 rotates, and then the chute bracket 71 rotates
as the rotating sleeve 4 rotates. Eventually, the chute 7
installed at the chute bracket 71 rotates thereupon.
[0036] The rotating-swinging operation of the chute 7
is now described as following. As shown in Fig.1, the dial
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wheel assembly 37 installed on the inner ring of the lower
slewing bearing 6 may move up and down along with the
translational backing ring 9, and then the dial wheel of
the dial wheel assembly 37 may roll up and down within
the runner of the rotating sleeve 4. Also, when the rotating
sleeve 4 rotates, the dial wheel assembly 37 rotates along
with the rotating sleeve 4 so as to drive the universal
frame 8 to move. At the same time, the inner ring of the
lower slewing bearing 6 rotates in a circumferential di-
rection correspondingly. The translational backing ring 9
is pulled by the cylinder 11 via the adjustable link 35 to
move up and down, the outer ring of the lower slewing
bearing 6 is fixed-connected with the translational back-
ing ring 9 and maintained in a stationary condition relative
to each other, and the outer and inner rings of the lower
slewing bearing 6 are in a motionless condition relatively
in a vertical direction, so the universal frame 8 is able to
move up and down and the crank tail wheel 34 moves
up and down with the universal frame 8 within the slide-
way 81 thereof. Since the rotating sleeve 4 cannot move
up and down such that the lug 12 is rotated within the lug
sheath 13 by the crank 14, the rotation of the lug 12 caus-
es the chute 7 and the chute bracket 71 to swing in a
fixed range. To this extent, the effective combination of
the rotation and swing of the chute 7 with the chute brack-
et 71 is achieved.
[0037] The above just provides an explanation to the
exemplary embodiments of this invention rather than limit
the present invention, and the protecting scope of the
invention is defined by the appended claims. It should be
noted that a person skilled in the art may make various
alterations and equivalences without departing from the
spirit of this invention. These alterations and equivalenc-
es should be considered falling within the protection
scope of the present invention.

Claims

1. A furnace top chute distributor for a blast furnace,
characterized in that the chute distributor compris-
es:

an airtight case having a top cover provided on
a top portion thereof;
a choke configured to communicate with exterior
through the top cover and extend into the airtight
case;
an upper slewing bearing having an inner ring
fixed-connected with the top cover;
a rotating sleeve located inside the airtight case
and having an upper end fixed-connected with
an outer ring of the upper slewing bearing; two
lug holes provided facing each other along a di-
ameter of the rotating sleeve and each lug hole
having a lug therein, and each lug having an end
extending out of the rotating sleeve to connect
with an end of a crank;

a chute having two upper ends connected with
the other end of each lug respectively to enable
the chute to be hung within the rotating sleeve;
a universal frame telescopic coupled outside the
rotating sleeve, on which two symmetrical slide-
ways are opened, and each crank tail wheel on
the other end of each crank provided within the
slideway;
a lower slewing bearing having an inner ring
fixed-connected with the universal frame;
a dial wheel assembly having one end fixed-con-
nected with the inner ring of the lower slewing
bearing, and a dial wheel on the other end that
is positioned and rolled within a runner opened
on the rotating sleeve;
a cylinder for drawing an outer ring of the lower
slewing bearing to move up and down; and
a horizontal driving apparatus for driving the out-
er ring of the upper slewing bearing to rotate.

2. The furnace top chute distributor for a blast furnace
according to claim 1, characterized in that a large
flange on an outer edge of the top cover is fixed-
connected with the airtight case while a small flange
on an inner edge of the top cover is fixed-connected
with the inner ring of the upper slewing bearing;
a chute bracket is fixed-connected at the outer side
of the chute, and the two upper ends of the chute
bracket are connected with said other end of each
lug by a spline respectively while said end of each
lug is connected with the end of each crank by a
spline;
a translational backing ring, telescopic coupled out-
side the rotating sleeve having an upper portion tel-
escopic coupled outside the choke, has a lower por-
tion of an inner edge fixed-connected with the outer
ring of the lower slewing bearing, and a guide wheel
is provided on an outer edge of the translational
backing ring while a corresponding guide rail is pro-
vided on an interior wall of the airtight case to enable
the guide wheel to roll up and down along the guide
rail by the cylinder;
three cylinders are provided, which are disposed
evenly on the top cover with respect to a horizontal
rotation center line of the chute in an axial direction,
and the three cylinders are connected with the trans-
lational backing ring via a transition link respectively
to cause the translational backing ring to move up
and down and thus cause the universal frame to
move up and down.

3. The furnace top chute distributor for a blast furnace
according to claim 2, characterized in that the cyl-
inder includes a cylinder body fixed on the top cover
by a cylinder block, and a cylinder rod having a lower
end fixed-connected with the transition link by a hold-
ing sleeve, and that by passing through the cylinder
block and the top cover, a lower end of the transition
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link is connected with an adjustable link, which is
inside the airtight case and connected with the trans-
lational backing ring.

4. The furnace top chute distributor for a blast furnace
according to claim 3, characterized in that the hold-
ing sleeve is formed in a cylindrical shape with a
center through hole by coupling two semi-sleeve
bodies to each other, and the two semi-sleeve bodies
are fixed together by connection bolts;
diameter of each end portion of the center through
hole is smaller than diameter of a center portion
thereof while steps are formed at diameter transi-
tions of the center through hole;
opposite ends of the cylinder rod and the transition
link are formed as thin portions positioned in the two
ends of the center through hole, respectively, one
end of each thin portion is connected with a joint
positioned in the center portion of the center through
hole and against the step, and then the opposite ends
of the cylinder rod and the transition link abut against
both ends of the holding sleeve.

5. The furnace top chute distributor for a blast furnace
according to claim 2, characterized in that a posi-
tioning slot with a notch facing the guide wheel is
fixed-connected to the interior wall of the airtight case
corresponding to the guide wheel of the translational
backing ring in a lengthwise direction, and the guide
rail of the airtight case is removably fixed into the
positioning slot in a lengthwise direction.

6. The furnace top chute distributor for a blast furnace
according to claim 5, characterized in that the guide
rail is a square steel material, which is removably
fixed into the positioning slot by a plurality of fixed
bolts in a spaced arrangement, wherein the position-
ing slot is welded onto the interior wall of the airtight
case.

7. The furnace top chute distributor for a blast furnace
according to claim 1 or 2, characterized in that the
universal frame includes two opposite and parallel
first rims, two opposite and parallel second rims, and
third rims;
the first rims are perpendicular to the second rims,
and opposite ends of the first rims and the adjacent
second rims are connected to two ends of the third
rims respectively to form a closed annular shape;
center portions of the two second rims protrude out-
wardly to form bosses, and two slideways opposite
to each other are opened in the two second rims on
the same sides of the bosses respectively, wherein
length of the slideways in a lengthwise direction of
the second rims is larger than that in a width direction
of the second rims, and then by two symmetrical con-
nection brackets provided on center portions of the
two first rims respectively, the universal frame is

fixed-connected with the inner ring of the lower slew-
ing bearing.

8. The furnace top chute distributor for a blast furnace
according to claim 1 or 2, characterized in that a
center chamber is opened from the end of the lug
facing the exterior of the rotating sleeve toward the
interior of the lug, thereby the end of the lug is formed
as an opened end provided with an end cover for
covering an opening of the center chamber, and that
a through hole is opened at a center portion of the
end cover, through which a water inlet tube is pro-
vided for supplying cooling water to the center cham-
ber, and that a plurality of overflow holes communi-
cated with the center chamber is opened at the end
cover.

9. The furnace top chute distributor for a blast furnace
according to claim 1 or 2, characterized in that an
oil hole is opened from the end of the lug facing the
exterior of the rotating sleeve toward the interior of
the lug, and at least one grease outlet communicated
with the oil hole is opened at an exterior wall of the
lug surrounded by a lug sheath, wherein the oil hole
is connected with an oil supply tube for supplying
lubricant thereto.

10. The furnace top chute distributor for a blast furnace
according to claim 9, characterized in that three
grease outlets are provided, which are disposed
evenly in a linear-arrangement on the exterior wall
of the lug surrounded by the lug sheath.

11. The furnace top chute distributor for a blast furnace
according to claim 10, characterized in that the lug
at a location where the grease outlets are provided
and the lug sheath are configured as a large clear-
ance fit.

12. The furnace top chute distributor for a blast furnace
according to claim 10, characterized in that an oiler
connected with the oil supply tube for supplying oil
thereto is secured on the crank, and a bumping piece
is provided on the exterior wall of the rotating sleeve,
the bumping piece being in contact with or separated
from the oiler to start or stop fueling when the crank
rotates.
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