
Unitedv States Patent 3,651,998 [15] 

Rocher [451 Mar. 28, 1972 

[54] NOZZLE FOR A POURING LADLE Primary Examiner-Stanley H. Tollherg 

[72] Inventor: George Rocher, Pittsburgh, Pa. :jjismm E':;":ge'B_laarry;/i:f?n & w bb 
orney- e , ur en, 0 mson e [73} Assignee: Metallurgical Exoproducts Corporation, 

McKees Rocks, Pa. [ 57] ABSTRACT 

[22] Filed: Sept‘ 23’ 1970 A nozzle for insertion into the central opening of a nozzle seat 
[2]] Appl_ No‘; 74,733 in a pouring ladle has a stationary member and a rotatable 

member. The stationary member 1s secured within the central 
opening of the nozzle seat and has a closed upper surface, a 

:Lfé'il .............................. central passageway and a plurality of Spaced openings com 
n ' " """"""""""""""""" " municating with the central passageway. The rotatable 

[5 8] Fieldgféslerlrglglsls’ member is positioned within the central passageway of the sta 
’ ’ ’ ’ ’ ’ ’ ' tionary member to de?ne an annular gap therebetween. The 

rotatable member also has a plurality of spaced channels lead 
[56] References Cited ing to a central aperture so upon rotation of the rotatable 

UNITED STATES PATENTS member, the openings of the stationary nozzle and the chan 
nels of the rotatable member are aligned to provide a continu 

; gazing-leg e: a]. .............. g: ous exit for liquid from the ladle. An inert gas is directed into 
, , n 1 s e a ................... .. 

\ 
\\ \\ 

\\\ \ \\\\\\ 
~ \ new 

t 

the gap to prevent liquid metals from entering therein and also 
to lubricate the system. 

10 Claims, 6 Drawing Figures 

/’///,//////// ///,//////// ’//,/,/////// 



3,651,998 PATENTEnmm m2 
SHEET 1 BF 2 

/////, ////// I 

\\\\\\ \\\\\\ \ \\ 

\ \ 

INVEN TOR. 
George Rocher 

By WWW ?wwfwwb 

Hi5‘ ATTORNEYS 





3,651,998 
1 

NOZZLE FOR A POURING LADLE 

This invention relates to a stopper arrangement for a pour 
ing ladle and, more particularly, to the nozzle itself. 

Heretofore, the metals industry, primarily the steel industry, 
has employed an antiquated stopper rod assembly for opening 
and closing the exit passageway from a pouring ladle contain 
ing liquid metal. This stopper rod assembly, as employed 
heretofore, utilizes a nozzle held in place by a nozzle plate 
mounted to the bottom of the ladle and secured in place by a 
cementitious refractory rammed between the nozzle and the 
well area in the bottom of the ladle. A long refractory 
wrapped steel rod called a stop rod vertically extends within 
the ladle and is vconnected to a cross member called a 
gooseneck above the top of the ladle. The bottom of the 
stopper rod has a refractory nozzle head mounted thereon to 
cooperate with the nozzle to open and close the nozzle open 
ing. A cumbersome hydraulic cylinder arrangement is posi 
tioned on the outside of the ladle and is connected to the 
gooseneck to raise and lower it, thus serving as the control for 
opening and closing the nozzle. 
Not only is the above-described system cumbersome, but 

after every pour a crew of men must climb into the ladle after 
it is cooled to reset the next nozzle. In addition, many nu 
merous problems result from attempting to maintain the long 
stopper rod in proper position so that the nozzle head ?ts 
snugly into the nozzle central opening. Any form of misalign 
ment causes improper shut-offs and leaky pours. 
With the advent of continuous casting which employs an in 

termediate ladle called a tundish, the requirements for precise 
pouring control has increased, thereby increasing the need for 
improved stopper assemblies. 
My invention eliminates the stopper rod assembly as known 

heretofore, thereby eliminating the inherent problems as 
sociated with it. Further, my invention can be substantially 
preassembled thereby avoiding many of the time-consuming, 
nozzle setting efforts required in the past. Since my invention 
employs a gap between coacting members, normal expansion 
and contraction is easily accommodated. Because the control 
of my nozzle is direct, all the many problems associated with 
indirect control are eliminated thereby permitting a better feel 
on the part of the operator to provide a more accurate and ef 
?cient shut off. 
My invention is a nozzle which comprises a stationary and a 

rotatable member. The stationary member is secured within 
the bottom opening of the ladle, that is, in the well or nozzle 
seat. The stationary member has a closed upper surface and a 
series of openings leading to a central passageway. The rotata 
ble member is positioned within the stationary member to 
form a gap therebetween. The rotatable member also has a 
plurality of channels leading to a central aperture so that rota 
tion thereofpermits alignment of the openings and channels to 
exit the liquid metal from the ladle. An inert gas is directed 
into the gap to lubricate the system and to prevent metal from 
entering therein. 

In the accompanying drawings, 1 have shown the presently 
preferred embodiments of my invention in which: 

FIG. 1 is a vertical section through my nozzle, showing the 
nozzle in the open position; 

FIG. 2 is a section taken along line ll—ll ofFlG. 1; 
FIG. 3 is a break away section showing the nozzle in closed 

position; 
FIG. 4 is a section taken along line lV-lV ofFlG. 3; 
FIG. Sis a section taken along line V-V of FIG. 1; and 
FIG. 6 is a vertical section showing a modi?ed gap arrange 

ment. 

My nozzle, generally designated 10, is employed with a 
variety of types of ladles which contain molten metal. It will be 
recognized by those skilled in the art that this includes, but is 
not limited to pouring ladles, transfer ladles, tundishes and, in 
general, any form of ladle wherein a liquid metal is contained 
therein for purposes of pouring and exiting therefrom. My 
nozzle 10 is secured in the bottom of the ladle in a nozzle seat 
11. This nozzle seat 11 is a refractory which has a central 
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2 
opening and which is secured in the bottom well of the ladle 
and is held in place by cementitious material as well as a noz 
zle plate affixed to the bottom of the ladle and not shown. 
My nozzle 10 includes a stationary member 12 and a rotata 

ble member 14, see FIG. 1. The stationary member 12 is 
secured within the opening of the nozzle seat 11 and is held in 
place by a cementitious material 13 between the stationary 
member 12 and the nozzle seat 11. it will be recognized that 
the nozzle plate (not shown) can also be employed to aid in 
the securement and the holding of the stationary member 12 
within the central opening of the nozzle seat 1 1. 
The stationary member 12 is annular and has a central 

passageway 15 extending from a closed, dome-shaped upper 
surface 16 downward therethrough. A plurality of spaced 
openings 17 extend through the stationary member 12 and 
communicate with the central passageway 15. l have shown 
four such openings 17 in the particular embodiments depicted 
in the ?gures, but it will be recognized that more or less 
openings can be employed. These openings 17 are positioned 
just above the nozzle seat 11, within the interior of the ladle 
and are inclined downward into the central passageway 15. 
The stationary member extends down through the opening 

of the nozzle seat 11 and below the bottom of the ladle, not 
shown. As will be explained in detail hereinafter, the stationa 
ry member 12 may be a single component or may be two 
separate components integrally connected. 
The rotatable member 14 is also annular and is positioned 

within the central passageway 15 of the stationary member 12. 
The cross section of the rotatable member 14 is slightly 
smaller than the cross section of the central passageway 15 so 
that a narrow gap 18 is de?ned by the outer surface of the 
rotatable member 14 and the surface of the stationary 
member 12 which de?nes the central passageway 15. The 
rotatable member 14 also has a central aperture 19 which ex 
tends vertically completely therethrough. 
The rotatable member 14 has a plurality of channels 20 

leading through the rotatable member 14 into the central 
aperture 19. The number of channels 20 will be the same as 
the number of openings 17 in the stationary member since, as 
will be described hereinafter, the channels 20 are aligned with 
the openings 17 by rotation of the rotatable member 14 to per 
mit exit of the liquid from the ladle through and out of the cen 
tral aperture 19, see FlG. 2. The channels 20 are also inclined 
to form a continuous axial alignment with the openings 17. 
The rotatable member 14 is maintained within the central 

passageway 15 of the stationary member 12 by a bottom plate 
21 of appropriate material such as steel which is secured to the 
bottom of stationary member 12 by standard fastener means 
22. A biasing means such as spring 23 is positioned between 
the bottom plate 21 and the rotatable member 14 to urge the 
rotatable member 14 upward toward the inner surface of 
domed surface 16 to maintain the appropriate axial alignment 
of the openings 17 and channels 20. A shown in F 1G. 1, the 
springs 23 are positioned in a cutaway portion of rotatable 
member 14, although this could easily be a bottom recess or 
other similar type arrangement in rotatable member 14. It is 
important that the springs 23 are maintained apart from any 
molten metal and, therefore, the springs must be displaced 
from the area of the central aperture 19. 
The gap 18 extends from at least the aligned openings 17 

and channels 20 downward to a point below the bottom of the 
ladle. The gap 18 terminates at a packing material 24 such as 
asbestos which is between the stationary member 12 and the 
rotatable member 14 to completely seal off the bottom of the 
gap 18 to prevent any leakage therefrom. A duct 25 extends 
through the stationary member 12 into the bottom area of the 
gap 18. Duct 25 has an internally threaded inlet connection 26 
to permit a standard hose connection to be made thereto. An 
inert gas such as argon is directed through duct 25 into gap 18 
to lubricate the system and prevent liquid metal from entering 
the gap. The inert gas then bubbles through the molten metal 
and acts as a purge which will improve the internal charac 
teristics of the ?nal product. The inert gas is prevented from 
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escaping from the bottom of the gap 18 by the packing materi 
al 24. 
The portion of the stationary nozzle member 12 below the 

packing material 24 can be a continuous extension of a single 
component or can be a separate integrally connected com-' 
ponent 27, as shown in FIG. 1 wherein annular connecting 
ring 30 threadably engages the upper component 12 and the 
lower component 27 to form the integral connection. In either 
event, the lower portion of stationary member 12 contains a 
horizontal slot 28 of sufficient length to permit a lever 29 to be 
inserted therethrough and into threadable engagement with a 
suitable recessed receiving means in rotatable member 14 to 
permit rotation thereof to open and close the alignment of 
channels 20 with openings 17, see FIG. 5. 
The operation of my nozzle is as follows. While the ladle is 

being ?lled with molten metal, the rotatable member 14 is in 
position with respect to the stationary member 12 so that the 
channels 20 are not aligned with the openings 17, see FIGS. 3 
and 4. The inert gas such as argon is directed into gap 18 and 
out through openings 17 into the molten metal to create a 
purge thereof. When it is desired to pour the molten metal, the 
lever 29 is turned until the channels 20 are in alignment with 
the openings 17, see FIGS. 1 and 2, thereby permitting the 
molten metal to exit from the ladle through the central aper 
ture I9 of rotatable nozzle member 14. It can be seen that 
since the lever contact is direct to the rotatable member 14, 
exacting control of the pouring stream can be maintained. It 
will be recognized that various mechanized means may be em 
ployed to rotate the rotatable member 14 instead of lever 29 
which is intended for manual operation. ' 
Because of the necessity of maintaining a continuous high 

pressure flow of inert gas in the gap 18, the gap may be 
modified in the vicinity of the openings 17. Such an arrange 
ment is shown in FIG. 6 in which like parts to earlier described 
components are similarly numbered, but are followed by a 
prime. The surfaces 30 and 31 of stationary member 12' and 
rotatable member 14’, respectively, which de?ne the gap 18' 
are recessed so that the major portion of 18’ has an enlarged 
cross section as compared to the cross section of 18' in the 
vicinity of the openings 20' and channels 17'. In other words, 
this decrease in cross section causes restricted flow thereby in 
creasing the pressure to keep the molten metal from entering 
gap 18'. It should be noted that in FIG. 6 the stationary 
member 12 is shown as one continuous component above and 
below the packing 24’ which is positioned immediately below 
gap 18'. 

While I have shown and described preferred embodiments 
of my invention, it may be otherwise embodied within the 
scope of the appended claims. 

lclaim: 
l. A nozzle for insertion into the central opening of a nozzle 

seat in a pouring ladle comprising: 
A. a stationary nozzle member secured within the central 
opening of the nozzle seat and having a closed upper sur 
face, a central passageway extending downward from said 
closed upper surface, a plurality of spaced openings 
therethrough, said openings positioned adjacent the 
closed upper surface and communicating with the central 
passageway and a duct therethrough positioned substan~ 
tially below the spaced opening and also communicating 
with the central passageway; 
a rotatable nozzle member positioned within said central 
passageway and extending downward from above said 
plurality of spaced openings to de?ne an annular gap 
between said stationary and rotatable nozzle members, 
said gap extending from said plurality of spaced openings 
at least to said duct, said rotatable nozzle member having 
a central aperture therethrough and a plurality of spaced 
channels adapted upon rotation of said rotatable nozzle 
member to align with the openings of said stationary noz 
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4 
zle member to provide a continuous exit for liquid from 
the ladle out of the central aperture; and ' 

C. means secured to said rotatable nozzle member to permit 
rotation thereof. 

2. The nozzle of claim 1 wherein the plurality of spaced 
openings and the plurality of spaced channels are inclined 
downwardly into the central passageway and central aperture, 
respectively. 

3. The nozzle of claim 1 wherein packing means are posi 
tioned between the rotatable nozzle member and the stationa 
ry nozzle member at the bottommost portion of said gap. 

4. The nozzle of claim 1 wherein biasing means are posi 
tioned at the bottom of said rotatable nozzle member to urge 
said rotatable member upward. 

5. The nozzle of claim I wherein the surface of the stationa 
ry and rotatable nozzle members which de?ne said gap are 
recessed respectively to form a gap of relatively large cross 
section substantially along the gap‘s length and terminating at 
the gap's upper end in a restricted gap of relatively small cross 
section. 

6. The nozzle of claim 1 wherein said rotation permit means 
is a lever threadably secured to said rotatable nozzle and ex~ 
tending through a slot in said stationary nozzle. 

7. The nozzle of claim 2 wherein said plurality of inclined 
openings comprises four equally oriented and spaced openings 
and said plurality of inclined channels comprises four equally 
oriented and spaced channels. 

8. The nozzle of claim 3 wherein said stationary nozzle 
member includes two separate components and a connecting 
means integrally connecting said components, the stationary 
nozzle member above the packing being the ?rst component 
and the stationary nozzle member below the packing being the 
second component, said spaced openings and duct being in 
the ?rst component and said means to rotate extending 
through a slot in said second component. ~ 

9. The nozzle of claim 4 wherein an annular bottom plate is 
secured to the bottom of the stationary nozzle member to act 
as the bottom support for said biasing means. 

10. In combination with a pouring ladle, a stopper assembly 
comprising: 

A. a nozzle seat positioned in the exit hole of the pouring 
ladle and having a central opening therethrough; 

B. a stationary nozzle member secured within the central 
opening of the noule seat and having a closed upper sur 
face, a central passageway extending downward from said 
closed upper surface, a plurality of spaced openings 
therethrough adjacent said closed upper surface and 
communicating with the central passageway and a duct 
therethrough positioned substantially below the spaced 
opening and also communicating with the central 
passageway; 

C. a rotatable nozzle member positioned within said central 
passageway and extending downward from above said 
plurality of spaced openings to de?ne an annular gap 
between said stationary and rotatable nozzle members, 
said gap extending from said plurality of spaced openings 
at least to said duct, said rotatable nozzle member having 
a central aperture therethrough and a plurality of spaced 
channels adapted upon rotation of said rotatable nozzle 
member to axially align with the openings of said stationa 
ry nozzle member to provide a continuous exit for liquid 
from the ladle out of the central aperture; 

D. a packing means positioned between the rotatable nozzle 
member and the stationary nozzle member at the bottom 
most position of said gap; 

E. a biasing means positioned at the bottom of said rotatable 
nozzle member to urge said rotatable member upward; 
and 

F. means secured to said rotatable nozzle member to permit 
rotation thereof. 


