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57 ABSTRACT 

A device for charging and distributing raw materials 
into a blast furnace is disclosed in which a distribution 
chute suspended from a rotary chute is adapted to ro 
tate in unison with the rotary chute and to be tilted 
when a control rod extending through the rotary chute 
is vertically lifted or lowered. The pattern of distribu 
tion of raw materials may be arbitarily varied. 

3 Claims, 6 Drawing Figures 
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DEVICE FOR DISTRIBUTING RAW MATER ALS 
NTO BLAST FURNACE 

DETALED DESCRIPTION OF THE INVENTION 

The top charging device for charging the raw materi 
als into the blast furnace through its top is required to 
satisfy the following conditions: 

. It must vary the pattern of distribution of raw ma 
terial on the surface of stock line of the blast furnace. 

2. It must charge the materials of any quantity at any 
spot on the surface of stock line of the blast furnace. 
(flow rate controllability) 

3. It must distribute the raw materials over the wide 
range in the stock line area. 

4. It must charge the raw materials in such a way that 
the particle distribution on the stock line surface may 
be uniform. 

5. A mechanism for driving the charging device must 
be such that it may be inspected at any time in a simple 
anner. 

6. The inspection and replacement of parts of con 
sumption must be made in a simple manner. 

In order to overcome the defects and problems en 
countered in the conventional devices for charging the 
materials into the blast furnace, there have been de 
vised and demonstrated various devices. For instance, 
there has been proposed a device which eliminates a 
bell. An inclined tray is rotatably supported at the top 
of the blast furnace, and a lip for distributing the raw 
materials is pivotably fixed to the lower end of the in 
clined tray. A push rod extended through the inclined 
tray vertically thereof is coupled to the lip with a pin so 
that when the push rod is vertically moved, the angle of 
the lip with respect to the axis of the blast furnace may 
be varied. Therefore, the raw materials may be distrib 
uted over the stock level radially of the axis of the blast 
furnace as the angle of the lip may be varied while the 
inclined tray is rotated. 
However, the device of the type described has the 

following distinct defects: 
a. Since the lip is fixed to the lower end of the in 

clined tray, the distribution of raw materials radially in 
wardly of the lip is limited. That is, the charging of raw 
materials at the center and the portion adjacent to the 
center of the furnace cannot be made. 

b. Since the angle of the lip is varied by the push rod 
extending along the axis of the furnace, the push rod 
and its associated parts are located outside of the in 
clined tray. That is, they are exposed to the high tem 
perature gases in the blast furnace. Since the tempera 
ture of the blast gases reaches 600-700'C, the push 
rod and its associated parts are subjected to the very 
severe thermal conditions for a long time, thus resulting 
in the breakdowns. 

c. The replacement of the worn lip involves the work 
within the furnace filled with poisonous furnace gases 
so that the replacement operation is very hazardous 
and the efficiency is very poor. 

d. Since the rotary member is very large in size, great 
power is required. 
One of the objects of the present invention is the re 

fore to provide a device for charging and distributing 
the stock or raw materials through a top into a blast fur 
nace which device may completely eliminate the above 
and other defects encountered in the conventional de 
vices. 
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2 
The present invention will become more apparent 

from the following description of one preferred em 
bodiment thereof taken in conjunction with the accom 
panying drawing in which: 

FIG. 1 is a schematic view of a conventional bell type 
device for charging the raw materials through a top into 
a blast furnace; 

FIG. 2 is a sectional view of a device for charging the 
raw materials into a blast furnace, the charging device 
incorporating a raw material distributing device in ac 
cord with the present invention; 

FIG, 3 is a sectional view taken along the line III of 
FIG. 2; 
FIG. 4 is a view of an arrangement for controlling the 

vertical movement of a flow-rate control cone, 
FIG. 5 is a perspective view of the raw material dis 

tributing device in accord with the present invention; 
FIGS. 6(A) and 6(B) are views used for the explana 

tion of the mode of operation of the conventional raw 
material distributing device; and 
FIG. 6(C) is a sectional view looking in the direction 

indicated by 6(C) in FIG. 6(A). 
Prior to the description of the preferred embodiment 

of the present invention, the prior art stock charging 
device will be described briefly with reference to FIG. 
1 in order to point out its defects, which the present in 
vention contemplates to overcome. 
At the top of a stock level a is disposed a conical belt 

b which also functions as a distributor and makes up a 
bell hopper with a bell cup c. The raw materials stocked 
in the hopper is charged onto the stock level a when the 
bell b is opened downwardly. 
Since the raw materials are distributed along the 

outer periphery of the bell b, they always from a conical 
pile of the same diameter in the stock portion. Further 
more, the prior art device has the defects that it cannot 
distribute the raw materials selectively in the circum 
ferential and radial directions and that the quantity of 
raw materials to be charged and distributed into the 
blast furnace cannot be arbitarily controlled because 
no means for controlling the quantity of the raw materi 
als is provided. Some blast furnaces are provided with 
a raw material distributing device d in order to over 
come the above problems. However, the range over 
which are distributed the raw materials is limited so 
that even when the above auxiliary distributing devices 
are provided, the distribution of raw materials cannot 
be controlled in a satisfactory manner. Furthermore, 
because of the provision of the auxiliary distribution 
devices the installation costs of the blast furnaces are 
increased. Furthermore the maintenance becomes 
more complex and expensive. 

Referring to FIGS. 3 and 5 which pertain to the pres 
ent invention, a pair of vertical partition walls 3 have 
their side edges securely fixed to the inner wall of a 
main body of a cylindrical rotary chute 2 symmetrically 
about the axis of the main body 2. A cover 4 is fixed to 
the upper edges of the pair of partition walls 3. There 
fore, a chamber or space 5 is defined by the pair of par 
tition walls 3, the inner wall of the cylindrical main 
body 2 and the cover 4, and no raw material passes 
through this space 5. The raw material passages difined 
between the pair of partition walls 3 and the inner sur 
face of the cylindrical main body 2 are substantially 
semi-circular in cross section as best shown in FIG. 3 
and are lined with liners 6 and 7 made of abrasive wear 
resisting material. An inverted U-shaped opening 8 is 
formed through the cylindrical main body 2 at one end 
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of the space 5. The lower end of a rotary rod 9 is se 
curely fixed to the cover 4. 
A rotary chute 1 with the above construction is lo 

cated coaxially of the blast furnace within a gas seal 
mantel 12 which in turn is joined to a top ring 11 at the 
top of a gas collection mantel 10 of the blast furnace. 
The hollow rotary rod 9 is securely fixed to the cover 4 
of the rotary chute 1 so that the latter is rotated about 
the axis of the blast furnace. Around the outer surface 
of the cylindrical main body 2 is formed a guide track 
13 into which is fitted a track 14 supported by a plural 
ity of side rollers 15 disposed on the gas seal mantel so 
that the deviation of the rotary chute 1 during its rota 
tion may be prevented. 
A distribution chute 18 is detachably fixed to a U 

shaped distribution chute support member 16 which is 
pivoted with pivot 17 to the lower outer side surface of 
the cylindrical main body 2 so that the angle of the dis 
tribution chute 18 with respect to the axis of the fur 
nace may be varied. 
The distribution chute 18 substantially U-shaped in 

cross section is lined with a liner 19 made of abrasive 
wear resisting material. A pair of brackets 20 are ex 
tended from the upper inner surface of the distribution 
chute 18 within a pair of partition walls 21. A plurality 
of lugs 22 are extended outwardly from the outer sur 
face of the distribution chute 18 and engaged with the 
support member 16 with bolts and nuts 23 so that the 
distribution chute 18 may be securely held by the sup 
port member 16. The raw materials dropped through 
the raw material passages of the rotary chute 1 into the 
distribution chute 18 may flow therethrough to be 
charged into and distributed in the furnace. 
One end of a link 25 is rotatably fixed to the brackets 

20 with a shaft 24 and the other end is detachably piv 
oted to the lower end of a control rod 26 extending 
through the hollow rotary rod 9 and the cover 4 into 
the space S. Therefore, in response to the vertical 
movement of the control rod 26, the support member 
16 and hence the distribution chute 18 may be swung 
about the pivot pins 17. Furthermore, when the rotary 
rod 9 is rotated, the rotary chute 1 is rotated so that the 
distribution chute 18 may be also rotated about the axis 
of the furnace. The open bottom of the space S is cov 
ered by the distribution chute 18 which functions as a 
shield plate. In order to prevent the upward deflection 
of the distribution chute 18 by the furnace gases, pro 
jections 28 are extended from the inner side edges of 
the distribution chute 18. The projections 28 also serve 
as a guides when the distribution chute 18 is to be fixed 
to or detached from the support member 16. The con 
nection between the lower end of the control rod 26 
and the other end of the link 25 may be disconnected 
within the space 5 in the rotary chute 1. When the dis 
tribution chute 18 is detached from the support mem 
ber 16, they may be removed outside of the furnace in 
a simple manner through an opening formed through 
the gas seal mantel 12. 
A fixed or stationary chute 31 in communication with 

a plurality of air-tight hoppers 30 is installed above the 
gas seal mantel 12 eccentrically of the axis of the fur 
nace. The rotary rod 9 is extended upwardly through a 
cover 32 of the stationary chute 31, and a gear 33 fixed 
at the upper end of the rotary rod 9 is in mesh with an 
idle gear 36 in mesh with a pinion 35 drivingly coupled 
to a hydraulic motor (not shown) so that the rotary rod 
9 may be rotated by the hydraulic motor. The gear 33 
carried by the rotary rod 9 is supported by a rotary 
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4 
bearing 34 which in turn is fixed upon the chute cover 
32. 
The upper end of the control rod 26 extending 

through the hollow rotary rod 9 is rotatably supported 
by a bearing 37 which in turn is fixed to the hopper 33. 
The bearing 37 is coupled to a driving device such as a 
hydraulic cylinder 38 installed upon the hopper 30 so 
that the control rod 26 may be vertically moved within 
the hollow rotary rod 9 by the hydraulic cylinder 38. 

Seal means 39 and 40 are interposed between the 
hollow rotary rod 9 and the control rod 26 and between 
the former and the chute cover 32 to provide the gas 
tightness. 

In an opening 41 of the fixed or stationary chute 31 
immediately above the rotary chute 1 is disposed a 
flow-rate control cone 42 so as to be vertically movable 
coaxially of the axis of the furnace. The control cone 
42 is vertically moved so as to control the space be 
tween the cone 42 and the opening 41 of the stationary 
chute 31 so that the flow rate of raw materials charged 
into the rotary chute 1 may be controlled. 

Referring to FIG. 4, a hollow elevation rod 43 fixed 
to the flow-rate control cone 42 coaxially thereof is op 
eratively coupled through horizontal rods 44 and 44 to 
vertical rods 45 and 45'. The rod 45 is coupled to a hy 
draulic cylinder 46 installed outside of the furnace so 
that the vertical movement of the flow-rate control 
cone 42 may be controlled by the hydraulic cylinder 
46. 

Referring to FIG. 2, the elevating rod 43 is sur 
rounded by a shielding 47 to prevent the rod from 
being directly exposed to the raw materials. A bushing 
48 is interposed between the rotary rod 9 and the con 
trol rod 26 to permit the latter to move vertically within 
the hollow rotary rod 9 and to prevent rotation of the 
rod 26 within the rod 9. 
Reference numeral 49 designates a level of stock of 

raw materials. 
After the control rod 26 is disconnected from the link 

25 and is drawn out of the hollow rotary rod 9, a joint 
50 of the two sections of the rotary rod 9 may be dis 
connected so that the rotary chute 1 may be removed 
out of the furnace through the manhole 29. 
The inclined surface of the stationary chute 31 is 

lined with a liner S1 made of abrasive wear resisting 
material. 
A gas seal valve 52 at the bottom of the hopper 30 

not only functions as an on-off valve for charging the 
raw materials into the stationary chute 31 but also 
serves as a valve for gas-tightly sealing the chute 31. A 
valve stem 53 extending through a rod seal 55 and 
wearing 56 and the chute 31 has its upper end fixed to 
the gas seal valve 52 and its lower end fixed to a hy 
draulic cylinder 54 so that the valve 52 may be verti 
cally raised or lowered, thereby closing or opening the 
bottom of the hopper 30. An annular seat ring is at 
tached to the bottom opening of a hopper cone S7. A 
rubber packing 59 is attached to the seat ring 58, which 
is detachably attached to the hopper cone 57. The sta 
tionary hopper 30 is lined with a liner made of abrasive 
wear resisting material. A gas seal valve 61 (See FIG. 
4) is disposed at the upper opening of the hopper 30. 
The hopper 30 and the stationary chute 31 are inter 
connected through an air-tight connection member 
provided with a manhole for inspection and replace 
ment of the gas seal cone valve 52, the seat ring 58 and 
the rubber packing 59. The connection member 62 also 
serves as a heat insulating member which prevents the 
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adverse effect of the high temperature furnace gases 
upon the rubber packing 59 when the flow-rate control 
cone 42 is closed completely. 
Next the mode of operation will be described herein 

after. When the driving device (not shown) is driven, 
the rotary rod 9 is rotated through the pinion 35, the 
idle gear 36 and the gear 33 so that the rotary chute 1 
is also rotated. Therefore the distribution chute 18 is 
also rotated about the axis of the furnace in unison with 
the rotary chute 1. The rotation of the distribution 
chute 18 is transmitted to the control rod 26 through 
the link 25, but since the upper end of the control rod 
26 is rotatably supported by the bearing 37, the smooth 
rotation of the control rod 26 may be ensured. 
When the control rod 26 is vertically lifted or low 

ered by the hydraulic cylinder 38, the distribution 
chute 18 is caused to swing about the pivot pins 17 be 
cause the lower end of the control rod 26 is connected 
through the link 25 to the brackets 20 of the distribu 
tion chute 18. As a result the angle of the distribution 
chute 18 with respect to the axis of the shaft may be 
varied. More particularly when the control rod 26 is 
lifted, the right end of the distribution chute 18 is lifted 
by the link 25 so that the support member 16 is caused 
to swing about the pivot pins 17 in the clockwise direc 
tion in FIG. 2. Therefore the distribution chute 18 is in 
clined in the direction indicated by the arrow x. When 
the control rod 26 is lowered, the support member 16 
is caused to swing in the counterclockwise direction so 
that the distribution chute 18 is inclined in the direc 
tion indicated by the arrow y in FIG. 2. Since the open 
ing 8 is formed through the cylindrical main body 2 of 
the rotary chute 1, the link 25, the partition plates 21 
and the brackets 20 may be freely displaced in this 
opening 8. 
The tilting and rotation of the distribution chute 18 

may be simultaneously or individually made in the 
manner described above so that the lower end that is 
the discharge end of the distribution chute 18 may be 
displaced radially and circumferentially above the 
stock level area 49. 
The raw materials to be charged into the blast fur 

nace are led from the hopper 30 through the stationary 
chute 31 and the flow-rate control cone 42 into the ro 
tary chute 1. The raw materials are led through the 
semicircular passages of the rotary chute 1 into the dis 
tribution chute 18, from which the raw materials are 
distributed on the stock level surface depending upon 
the rotation and inclination of the distribution chute 
18. 
When the angle of inclination of the distribution 

chute 18 is fixed while it is rotated about the axis of the 
furnace, the raw materials are piled in the form of a cir 
cle spaced apart from the axis of the furnace by the 
same radius. It will be readily understood that the ra 
dius of the ring of pile of raw materials may be select 
able by varying the angle of inclination of the distribu 
tion chute 18. When the opening of the flow-rate con 
trol cone 42 is maintained constant, the height of the 
circle shaped pile of raw materials is substantially same, 
but when the opening of the flow-rate control cone is 
varied, the height may be of course varied. 
When the angle of inclination of the distribution 

chute 18 is varied while it is rotated, the raw materials 
may be piled or distributed in the form of a helix. When 
the rate of change in angle of inclination of the distribu 
tion chute 18 is slow and the opening of the flow-rate 
control cone 42 is suitably controlled, the raw materials 
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6 
may be flatly distributed on the stock level area 49. 
That is, the distribution device in accord with the pres 
ent invention may accomplish the so-called flat charg 
Ing. 
When the distribution chute 18 is inclined or swung 

while the rotation thereof is stopped, the raw materials 
may be distributed radially along a straight line from 
the axis of the furnace. When the rotation of the distri 
bution chute 18 is stopped at one point of a circle and 
the angle of inclination of the distribution chute 18 is 
suitably selected, the raw materials may be charged at 
any desired spot on the stock level area 49. That is, the 
spot charging is possible. 
The raw materials are prevented from passing 

through the space 5 in the rotary chute 1, the connec 
tion between the lower end of the control rod 26 and 
the upper end of the link 25 is not directly exposed to 
the raw materials so that the abrasive wear may be pre 
vented. Furthermore, the raw materials falling onto the 
distribution chute 18 through the raw material passages 
in the rotary chute 1 are prevented from intruding into 
the joint between the lower end of the link 25 and the 
brackets 20 by the pair of partition members 21 so that 
the damage to the connection may be also prevented. 
The distribution chute 18 is normally maintained at an 
angle relative to the axis of the blast furnace when the 
raw materials are distributed, and it is very rare that the 
distribution chute 18 is held vertically. Therefore, un 
less the distribution chute is held vertically, it serves as 
a shield to the space 5 within the rotary chute 1 so that 
the link 25 and its joint to the lower end of the control 
rod 26 may be prevented from being directly exposed 
to the high temperature furnace gases. 
The charging of raw materials into the hopper 30 is 

carried out according to a predetermined schedule. 
That is, the gas seal valve 61 (See FIG. 4) is wide 
opened at a predetermined time so that the raw materi 
als lifted up to the top of the blast furnace by a belt con 
veyor or skip may be charged into the hopper 30. While 
the raw materials are being charged, the gas seal valve 
61 is retracted away from the falling path of the raw 
materials so that the abrasive wear of the gas seal valve 
61 may be prevented. After the raw materials are 
charged into the hopper 30, the gas seal valve 61 is 
completely closed, and the pressure in the hopper 30 is 
raised to a predetermined level by a pressure equalizing 
device (not shown). Thereafter the gas seal cone valve 
52 is wide opened so that the raw materials in the 
hopper 30 drops into the stationary chute 31 and are 
piled upon the flow-rate control cone 42. 
The reason why the flow-control cone 42 must be dis 

posed in the bottom opening 41 of the stationary chute 
31 and the mode of operation thereof will be described 
in more detail hereinafter. When the distribution chute 
18 is not only rotated but also inclined when the raw 
materials are charged, the discharging lower end of the 
distribution chute 18 draws a helical ocus. When the 
rotational speed of the distribution chute 18 is main 
tained constant and the raw materials fall through the 
rotary chute 1 at a constant flow rate, the quantity of 
raw materials piled per unit length is different widely 
between the portion adjacent to the shell of the furnace 
and the portion close to the axis of the furnace. That is, 
the closer the pile of raw materials is to the axis of the 
furnace, the higher the pile becomes so that the height 
of the pile is not uniform. The density, particle size, vis 
cosity, the shapes and so on are widely different from 
iron ores and coke so that the pattern of pile is different 
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between the iron ores and coke. Furthermore, various 
types of iron ores such as pellets, sintered ores and un 
processed ores are used, and the ratio of mixture 
thereof is different. Therefore, the pattern of pile of 
raw materials different from one stock charge to an 
other if the flow-rate control cone is not provided. 
Thus, it is required to control the flow rate of the raw 
materials charged into the furnace depending upon the 
types, kinds, particle sizes, mixing ratios and so on of 
the raw materials, 

In order to control the flow-rate of the raw materials, 
there has been proposed a method shown in FIG. 6. A 
cut gate 102 is disposed at the discharge port at the bot 
tom of a hopper 101 so as to control the flow rate of 
raw materials to be charged into the furnace. However, 
the raw materials discharged from one hopper 101 
drops in a raw material guide 104 along the inner wall 
103 opposite to the hopper 101 as shown in FIG. 6(C). 
Therefore, the cross sectional area of the raw materials 
falling down the guide 104 is less than one third of the 
cross sectional area of the guide 104. As a result, as 
shown in FIGS. 6(A) and 6(B) the distance over which 
the raw materials slide in the distribution chute 105 
changes. That is, when the distribution chute 105 is in 
the position shown in FIG. 6(A), the distance L is 
longer than the distance L, when the distribution chute 
105 is located in the position shown in FIG. 6(B). It is 
well known in the art that the distance over which the 
raw materials slide in the distribution chute 105 has a 
considerable effect upon the distance R or R between 
the axis of the blast furnace and the position where the 
raw materials drop. Therefore, the pile of raw materials 
is not a true circle. This tendency is inherent to each 
hopper. In general the raw material charging device is 
provided with two hoppers as shown in FIG. 6, and 
coke is stored in one hopper while iron ores are stored 
in the other hopper. As a result they cannot be distrib 
uted in the same pattern at all so that the furnace oper 
ation is adversely affected. 
Since the raw materials enters into the guide 104 

from the portion away from the axis thereof and they 
have the velocity in one direction at the inlet port of the 
guide 104, the raw materials flow in the guide 104 ec 
centrically thereof. This problem cannot be overcome 
even when the opening degree of the cut gate 102 is 
controlled. This is the reason why the flow-rate control 
cone 42 is disposed in the bottom opening 41 of the sta 
tionary chute 31. Therefore, the velocity of the raw ma 
terials discharged onto the flow-rate control cone 42 
from the hopper 30 which is installed eccentrically of 
the axis of the blast furnace, becomes zero so that the 
effect of the velocity of the raw materials may be elimi 
nated. In order to take the full advantage of the flow 
rate control cone, it is preferable to open the cone 42 
after the raw materials have been completely piled 
upon the cone 42. 

It should be understood that the position of the flow 
rate control cone 42 with respect to the bottom open 
ing 41 of the stationary chute 31 may be arbitarily se 
lected because of the reason described above. For in 
stance, the cone 42 is so disposed as to move away from 
the opening 41 downwardly or to pass through the 
opening vertically. 
To open or close the flow-rate control cone 42, the 

hydraulic cylinder 46 is actuated to vertically move the 
flow-rate control cone 42 through levers 44 and 44 
and the elevating rod 43 so as to vary the spacing be 
tween the opening 41 and the cone 42, thereby control 
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8 
ling the flow-rate of raw materials charged into the ro 
tary chute 1. 
Next the method for replacing thc distribution chute 

18 and the rotary chute 1 will be described hereinafter. 
First the control rod 26 is lifted so that the distribution 
chute 18 is held upright as indicated by the tow-dot 
lines in FIG. 2. Thereafter, the operators disconnect 
the joint that is, the bolts and nuts 23 between the dis 
tribution chute 18 and its support member 16 through 
the manhole 29. The control rod 26 is lowered so that 
the distribution chute 18 may be held in the position 
indicated by the solid lines in FIG. 2, and the support 
member 16 is fixed to the distribution chute 1 or gas 
seal mantel 12. Next the joint between the lower end of 
the control rod 26 and the line 25 is released. Then, the 
distribution chute 18 may be removed out of the blast 
furnace through the manhole 29 as indicated by the 
imaginary lines in FIG. 2. In this case, the support 
member 16 serves as a guide. In order to mount a new 
distribution chute, the above steps may be reversed. 
Thus, according to the present invention, the replace 
ment of the distribution chute 18 may be carried out 
from the outside of the blast furnace. The replacement 
of the link 25 may be carried out in manner substan 
tially similar to that described above. 
To replace the rotary chute 1, the distribution chute 

18 must be removed out of the furnace in the manner 
described above. Thereafter the control rod 26 is lifted 
until a link eye 27 is lifted slightly above the joint of the 
hollow rotary rod 9. Next the support member 16 is 
held upright as indicated by the imaginary lines in FIG. 
2 and is fixed to the rotary chute 1 with bolts and nuts. 
Thereafter, a rotary chute support beam is inserted into 
the gas seal mantel 12 through the manhole 29 to sup 
port the rotary chute 1 and the support member 16 
while the joint 50 of the rotary rod 9 is released. Then, 
the rotary chute 1 may be removed out of the blast fur 
nace along the support beam through the manhole 29. 
To mount a new rotary chute 1, the above steps are re 
versed. Thus, the replacement of the rotary distribution 
chute 1 may be also accomplished from the outside of 
the blast furnace. 
According to the present invention, the function of 

the rotary chute 1 is to guide the raw materials when 
they are dropped onto the distribution chute so that the 
diameter of the rotary distribution chute 1 may be 
small. As a result, the diameter of the gas seal mantel 
may be made small so that the replacement of the ro 
tary and distribution chutes 1 and 18 may be accom 
plished in the manners described above through the 
manhole 29 of the gas seal mantel 12. 
The above description is merely an illustration of the 

preferred embodiment of the present invention. It is 
therefore to be understood that various modifications 
can be effected without departing from the true spirit 
of the present invention. For instance, instead of sup 
porting the gear 33 by the rotary bearing 34, any other 
suitable means may be used as far as the smooth rota 
tion of the rotary chute 1. Instead of supporting the ro 
tary chute 1 and the support member 16 by the bearing 
34, a plurality of supporting rollers may be disposed 
within the gas seal mantel 12 so as to support the distri 
bution chute 18, the support member 16, and the ro 
tary chute 1 so that the rotary bearing 34 may not sup 
port them but may support only the rotary rod. The 
joint of the rotary rod 9 may be a spline joint so that the 
two sections of the rotary rod 9 may be rotated in uni 
son in the same direction and that they may be released 
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from each other in thc vertical direction in a simple 
manner. Therefore, the disassembly of the rotary rod 9 
may be much facilitated when the rotary chute 1 must 
be replaced. Furthermore, instead of a load cell, a plu 
rality of photoelectric cells (not shown) may be posi 
tioned in suitably spaced apart relation in the vertical 
direction within the hopper 30 so that the volume of 
raw materials charged into the hopper 30 may be de 
tected. Moreover, in response to the signals from the 
photoelectric cells, the interlocked control of the gas 
seal valves 61 and the gas seal valve 52 may be ef 
fected. Therefore, the damages to the valve seats by the 
raw materials may be prevented. Furthermore, the 
complex construction using the elastic pipe or pipes 
when the load cell is used may be much simplified, be 
cause the elastic pipe or pipes may be eliminated. It is 
also possible to extend the elevating rod 43 of the flow 
rate control cone 42 coaxially of the axis of the furnace 
through the stationary chute cover 32 and to connect it 
to a hydraulic cylinder installed outside of the blast fur 
nace. In this case, rod seal means are interposed be 
tween the stationary chute over 32 and the extended 
elevating rod 43 and between the rod 43 and the hollow 
rotary rod 9. 
The important features and advantages of the present 

invention may be summarized as follows: 
I. The raw material distribution pattern may be varied 
arbitrarily, and the raw materials may be charged at 
any place between the axis of the blast furnace and the 
shell. 
II. The lower end of the control rod is disposed within 
the space in the rotary chute which will not permit the 
passage of raw materials so that the lower end is pre 
vented from being damaged by the raw materials. 
III. The number of parts disposed within the blast fur 
nace is very few. That is, only the joints and rods are 
disposed in the furnace. Therefore, the operation in the 
high temperature furnace gases reaching higher than 
600°C is very reliable. Furthermore, the joints are so 
disposed as to be prevented from being directly ex 
posed to and damaged by the raw materials. 
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IV. It is not necessary to provide a special shield plate 
to protect the rods and their joints from the high tem 
perature furnace gases because the distribution chute 
itself serves as a shield plate. Therefore, their service 
life may be increased. 
V. The joint between the lower end of the control rod 
and the link is disposed within the space in the rotary 
chute so that it may be prevented from being damaged 
by the raw materials. Furthermore, the joint is releas 
able so that the control rod may be disconnected from 
the line in a simple manner. 
VI. The distribution chute may be removed out of the 
furnace and the joint is releasable as described in (V) 
so that the replacement of the distribution chute may 
be carried out easily and safely. 
What is claimed is: 
1. A spreader assembly for distributing raw material 

into the top of a blast furnace having a fixed distribu 
tion chute, comprising a rotary, cylindrical chute into 
which the raw material is introduced from said fixed 
chute, a pair of vertical partition walls disposed within 
the rotary chute, the side edges of the walls being fixed 
to the inner wall of said chute, a cover fixed to the 
upper edges of the pair of partition walls, said partition 
walls and cover defining a chamber, raw material pas 
sages defined between the pair of partition walls and 
the inner surface of the cylindrical chute, a distribution 
chute positioned below said passages, a control rod ex 
tending into said chamber and supporting said distribu 
tion chute, means in said chamber connected to said 
rod to control tilting and rotary movement of the distri 
bution chute, and means to cause said control rod, dis 
tribution chute and cylindrical chute to rotate as a unit. 

2. A device as defined in claim 1 wherein said distri 
bution chute may be removed from the furnace and 
may be mounted again within the furnace. 

3. A spreader assembly as called for in claim com 
prising, in addition, a hopper disposed between said 
fixed distribution chute and said rotary chute and 
means to control the flow-rate of the raw materials into 
the rotary chute. 
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