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This invention relates to improvements in stoppers for 
bottom pour ladles. 

Molten metal, such as steel tapped from open hearth 
furnaces, often is handled in a refractory lined ladle 
which has a pouring nozzle in its bottom wall. A 
stopper, which depends from the top of the ladle and 
has external operating mechanism, controls flow of metal 
through this nozzle. The usual stopper includes a ver 
tical steel rod, a series of refractory sleeves around the 
rod, and a refractory head below the lowermost sleeve. 
The nozzle is of refractory clay and the parts of the 
head exposed to flowing metal are of a clay-graphite 
composition (about 15% graphite). 

In previous stoppers with which I am familiar, it has 
been customary to support the stopper head from the 
stopper rod. Some stoppers include a steel stopper head 
pin engaged at its opposite ends with the stopper head 
and the stopper rod. In others the head is connected 
directly to the rod, as by a threaded joint. In many 
arrangements the graphite of the head is in direct con 
tact with the steel of the stopper head pin or of the 
stopper rod and thus acts to carburize the steel and con 
tributes to its failure. In other arrangements the steel 
head pin or stopper rod is insulated from the graphite 
head to overcome this difficulty, but the mechanical con 
nection between the stopper head pin and the stopper 
head remains to weaken the latter. In ladles used for 
teeming metal into ingot molds, the life of a stopper head 
is barely sufficient to teem one ladle, and serious dam 
age can result when a head fails before the ladle is empty. 
Consequently any means for prolonging stopper head life 
is highly important, 
An object of the present invention is to provide an 

improved stopper in which the head has no contact with 
metal parts and is free of mechanical connection with 
any head pin such as would tend to weaken it. 
A more specific object is to provide a stopper in which 

the head is a solid body attached by cementing to the 
lowermost refractory sleeve so that it is not weakened 
by passageways for receiving a mechanical connector. 

In accomplishing these and other objects of the inven 
tion, I have provided improved details of structure, a 
preferred form of which is shown in the accompanying 
drawing, in which: 

Figure 1 is a vertical sectional view of a ladle and 
stopper constructed in accordance with my invention; 
and 

Figure 2 is a vertical sectional view on a larger scale 
of the head portion of the stopper. 

Figure 1 shows a portion of a typical ladle which 
comprises an outer shell 10 and a lining 12 of refrac 
tory brickwork. The ladle has a pouring nozzle 13 and 
a stopper which includes a head 14, a rod 15, a series 
of refractory sleeves 16 and an operating mechanism 
17. In accordance with the usual practice, the parts 
of the stopper head exposed to flowing metal are of a 
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graphite composition which may become eroded but does 
not plastically deform. The nozzle is plastic at the tem 
peratures encountered and tends to form to the contour 
of the hard stopper head to furnish a tight seal as the 
stopper is placed into the mouth of the nozzle. Inas 
much as the foregoing parts, aside from the stopper head 
14 and the lowermost sleeve 16, can be of any standard 
or desired construction, no more detailed description is 
deemed necessary. 

Figure 2 shows the novel head 14 on a larger scale. 
The head is a solid bulb-shaped body unbroken by pas 
Sageways for receiving a mechanical connector. It in 
cludes a rounded lower portion 14a, whose shape is 
approximately hemispherical, and a frusto-conical upper 
portion 14b. Preferably the conical surface of the lat 
ter portion has a series of circumferential grooves 18. 
The lowermost refractory sleeve 16 contains a flared 
counterbore 19 whose surface also preferably has cir 
cumferential grooves 20. The lower end of the rod 15 
carries a flange 21 and the lowermost sleeve has a shoul 
der 22 which is located at the top of its counterbore 19 
and rests on said flange. The frusto-conical portion 14b 
of the head fits within the flared counterbore 19 and is 
retained therein by a layer of refractory cement 23 which 
fills the grooves 18 and 20. The upper face of the head 
is insulated from the bottom face of the flange 21 of 
the rod preferably by an air gap 24 so that the graphite 
head cannot act to carburize the rod. 
From the foregoing description it is seen that the pres 

ent invention provides a stopper head free of contact 
with metallic parts which can be carburized and having 
no interior passageways which tend to weaken it mechan 
ically. Consequently its life is prolonged over other 
stopper heads which lack these advantages. 

While I have shown and described only a single em 
bodiment of the invention, it is apparent that modifica 
tions may arise. Therefore I do not wish to be limited 
to the disclosure set forth but only by the scope of the 
appended claim. 

I claim: 
A stopper for bottom pour ladles comprising a metal 

rod terminating in a flange at its lower end, a series of 
refractory sleeves surrounding said rod, the lowermost 
of said sleeves having a flared counterbore in its lower 
end and a shoulder at the top of said counterbore rest 
ing on said flange, a solid head of a clay-graphite com 
position having a rounded lower portion adapted to 
cooperate with a nozzle and a frusto-conical upper por 
tion received in said counterbore, the conical surface of 
said head and the flared surface of said counterbore hav 
ing circumferential grooves, and a layer of refractory 
cement between conical surface and said flared surface 
filling said grooves and attaching said head to said low 
ermost sleeve, said head being spaced below said flange 
and being free of contact with metal, said layer of 
cement furnishing the sole support for said head. 
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