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STOPPER, ROED ASSEMBLY 

Stephen Cieslak, Chicago, III. 
Application April 27, 1948, Seria No. 23,463 

(C. 22-85) 5 Claims. 

This invention relates to a ladle stopper and 
more Specifically, it relates to a stopper rod assem 
bly for regulating the discharge of molten metal 
through the discharge orifice of the ladie con 
taining the molten metal. The type of stopper 
l'od aSSembly With which the present invention is 
COincerned is generally utilized with a netal 
lurgical ladle used for pouring metal into ingot 
Enolds. A ladle of this type is generally carried by 
a Crane above the ingot molds. The bottom of 
the ladle usually has a discharge orifice through 
Which the molten metal may iow and a stopper 
'Od aSSembly is provided for the purpose of regu 
lating the flow of metal through the discharge 
orifice. The Stopper rod assembly is generally 
enclosed Within a plurality of refractory sleeves 
Which have adjoining ends securely cemented 
together. The lower end of the stopper rod is 
provided With a graphite plug or head which is 
adapted to mate with the discharge orifice for 
Opening and closing the same. The upper end of 
the Stopper rod is generally connected to an 
operating arm which may be actuated by an 
Operator Spaced a distance away from the ladle. 
Thus as the ladle is moved over the ingot molds, 
the operator operates the stopper rod assembly 
for pouring predetermined amounts of metal from 
the ladle. The stopper rods are generally sub 
jected to a steel bath having a heat of 2600° to 
3200 F. In order for the assembly to resist this : 
heat it is necessary to make the plug or head of 
the Stopper rod out of graphite, the refractories 
themselves generally being made of a fire clay. 
The steel industry has experienced many diffi 

culties with the present type of stopper rods. It 
can readily be seen that the Stopper rod assen 
blies are Subjected to an unusual heat condition 
and that they are more or less rapidly destroyed. 
The destruction generally takes place at the 
lower end of the rod near the plug or head 
thereof. One of the contributing reasons for 
this is the fact that the strains, and stresses 
resulting from the weight of the many refractories 
and the pressure thereof by the molten metal in 
many instances causes a break-down of the 
graphite head of the assembly. When this 
occurs the molten metal, of course, can readily 
reach the stopper rod itself and resultant de 
struction thereof quickly takes place. The 
disastrous result of such a destruction can readily 
be seen, since upon the breakage of the rod and 
head, the orifice and the ladle cannot be plugged 
and the operator therefore is unable to control 
the flow of metal. Generally, the only alterna 
tive is to rapidly move the ladle over the ingot 
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Inolds to be filled, With an attempt to reduce 
the amount of Spillage resulting from the lack of 
control over the discharge orifice. 
Numerous types of stopper rod assemblies have 

been designed with the purpose of finding a solu 
tion for this very undesirable condition. Despite 
improveinents, however, it is considered a fortu 
nate and Satisfactory result when one of the 
stopper rod aSSemblies, stands up under a con 
plete pouring operation. The stopper rods are 
removed fron the ladle after pouring has been 
Completed and they are thereupon completely 
rebuilt. New refractory sleeves and graphite 
piugS or heads must be provided. The operating 
rod itself, however, may be used again. In order 
for the Operating rod to carry the unusual loads 
resulting from the weight of the refractory 
Sleeves, the rods used are generally provided with 
a shoulder or ledge, which projects outwardly 
from the ends of the rod and provides a support 
for the refractories. Such a construction is 
shown in the Sage. Patent 2,296,059. In this 
manner the main load from the refractories is 
carried on the rod proper. The plug or head 
is thereupon fastened to the rod by means of 
a Sinalier rod Or pin which is Secured to the head 
and is then placed into nating engagement, with 
a vertical bore provided in the lower end of the 
rod. Under the present practice the stopper rod 
assemblies are usually returned after use to the 
blackSmith shop, where they are disassembled. 
In the greater portion of instances, it is found 
that the lower ledge or shoulder of the rod has 
been eaten away by the molten metal. There 
fore, in Order to make Such rod usale again, it 
is first necessary to form a shoulder or ledge on 
the lower end of the rod. The present practice 
is to initially cut off the deformed end of the 
lower rod. A Short Section of metal is then 
machined to the diameter of the rod leaving a 
ledge or shoulder on the short section. This 
Short section of rod is thereupon joined to the 
main section of the operating rod by Ineans of 
forge welding or other welding processes. It 
can readily be seen that it would be impractical 

- to attempt to machine an operating rod of this 
type since the rod may be anywhere from 15 to 
20 feet long. During the machining of the Short 
section of the rod, it is also necessary to again 
drill a yertical bore into this section in Ode 
to provide for the Subsequent nating engage 
ment with the pin. Since many pourings may 
be made daily, and since a new rod assembly is 
required each time, it should therefore be clearly 
apparent that, the expense of rebuilding the 
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lower ends of the rods is quite considerabie. The 
machining operations attending the preparation 
of the short section and the welding of the same 
to the main section of the rod is obviously an 
expensive operation. 

It is applicant's prime object, therefore, to 
provide a novel stopper rod assembly, said rod 
being usable for a number of pourings without 
the necessity of expensive rebuilding operations. 

Still another object is to provide a stopper rod 
assembly having an improved construction for 
positively securing a stopper head and lower re 
fractory to the operating rod assembly. 
A still further object is to provide a stopper rod 

having bearing means constructed and arranged 
to Support a plurality of refractories on said rod 
in a positive manner. - 

Still another object is to provide a stopper rod 
having pins projecting laterally outwardly at 
the lower ends of the rods, said pins being in 
engagement with annular bearing members in 
abutment with a lower refractory for the pur 
pose of carrying the weight of a plurality of said 
refractories on the rod. 
A Still further object is to provide an improved 

Stopper rod assembly, said rod being re-usable a 
number of times without the necessity of ex 
pensive machining or Welding operations. 

till another object is to provide an improved 
stopper rod head, said head including an imper 
forate or Solid botton and an improved means for 
connecting the head to the rod. 
Another object is to provide a stopper head for 

a ladle operating rod assembly, said head includ 
ing an imperforate or Solid rounded bottom and 
having a bore provided with a pair of opposed re 
cesses, said recesses providing means whereby a 
rod having projecting pins may be inserted into 
said head and thereupon rotated, whereby the 
pins engage undercut shoulder portions of the 
head thereby securing the head to the rod. 
These and other objects will become more 

clearly apparent from a reading of the descrip 
tion. When examined in connection with the ac 
connpanying drawings: 
In the drawings: . 
Fig. 1 is a Sectional view in elevation through 

a stopper rod assembly and a portion of a lade; 
Fig. 2 is an enlarged sectional view through the 

lower portion of a stopper rod assembly; 
Fig. 3 is a Sectional view taken along the line 

3-3 of Fig. 2; 
Fig. 4 is a Sectional view taken along the line 

4-4 of Fig. 2. 
Fig. 5 is an enlarged sectional view through a 

Irodified form of a lower portion of a stopper rod 
a SSembly. 

Fig. 6 is a sectional view taken along the line 
6-6 of Fig. 5. 

Fig. 7 is a Sectional view through a modified 
form of a stopper head. 

Referring particularly to Figs. 1 and 2, a stop 
per rod assembly is generally designated by the 
reference character G. The assembly O includes 
a vertical operating rod having a threaded 
end portion i8, Said end portion 2 extending 
through an operating lever 3 and being con 
nected thereto by means of nuts 4. 
The Operating rod is enclosed within a plu 

Tality of axially adjacent refractory sleeves 5. 
The refractory sleeves 5 may be made of a fran 
gible material Such as fire clay and each includes 
a bore 6. The lower end of the rod is enclosed 
by means of a lower or bottom refractory sleeve 
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uniform diameter 8 and a tapered section 9. 
The lower end of the tapered section 9 is pro 
Wided With an annular skirt 20, 
The lower end of the refractory sleeve 7 is 

provided With a recess 2. The recess 2 is in 
COInmunication at its upper end with a bore 22, 
Said bore being of larger diameter than the bore 
& Of the sleeves 5 and . The bore 22 forms 

With the bore is a first inner annular shoulder 
23. A tapered inner surface 24 is formed below 
the bore 22 and it in turn is in axial alignment 
with an enlarged bore 25 which provides an inter 
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7. The sleeve 7 includes an upper section of 5 

mediate annular shoulder 26. 
A stopper head 2 is shown in Figs. 1 and 2, 

The stopper head 2 includes a lower rounded 
portion 28 and an upper portion in the form of 
a truncated cone 29. The upper portion 29 ex 
tends into the recess 2 and an annular ledge 39 
of said stopper head 27 is in abutting engagement 
With the intermediate shoulder 26. The stopper 
head 2 is provided with a centrally positioned 
bore 3 . The bore 3 is generally of the same di 
ameter as the bore 6 of the refractories. A bore 
32 of larger diameter than the bore 3 is in axial 

5 alignment With, and provided at the lower portion 
of the head 27. The bores 3 and 32 form with 
each other a second annular inner shoulder 33. 
The rod has a lower portion extending 

downwardly through the bores 6 and 3. The 
lower tip of the rod extends below the second an 
nular shoulder 33. A pair of vertically spaced 
horizontally or laterally extending openings 34 
and 35 are provided in the lower ends of the rod 
( . The opening 34 is positioned immediately . 
below the shoulder 23 and the opening 35 is posi 
tioned below the shoulder 33. In order to prop 
erly support the refractory sleeves on the oper 
ating rod , a washer or annular bearing mem 
ber 35 is positioned below and in immediate abut 
iient With the shoulder 23. The rod extends - 
through this washer 36 and a pin 37 extends 
laterally outwardly through the opening 34 and 
engages the lower edges of the washer 36. Since 
the bearing member or washer 36 is seated upon 
the pin 3, the refractories are thus maintained 
on the rod. A pair of Washers or Spacer members 
38 are positioned immediately below the pin 37. 
The spacer members 38 suitably space the pin 
3 from the upper end of the head 27. The oper 
ating rod, as previously mentioned, extends below 
the shoulder 33 and a pin 39 extends laterally or 
transversely outwardly with respect to said rod. 
A lower bearing member or washer 40 is seated 
upon the pin 39 and this bearing member or 
Washer lie is in operative engagement with the 
second annular shoulder 33. - 
A plug 4 seals the bore 32, this plug 4 being 

generally made of graphite cement... As best 
shown in Fig. 1 the pouring nozzle 42, generally 
of fire clay, is provided with a valve seat 43. The 
pouring nozzle has a discharge Orifice 44 and is 
provided at its lower end with a tapered section 
engageable with a portion of the ladle 46. 

During the assembly of the stopper rod as 
Sembly , the head 2 is first shoved over the 
end of the rod i? until the rod projects outwardly 
beyond the bore 32. At this point a washer or 
bearing member 49 is threaded over the rod 
and a pin 39 is driven through the transverse 
opening 35 thereby maintaining the lower bear 
ing member or washer member 49 on said rod. 
The rod fi is now moved until the bearing mem 
ber 49 is in abutting bearing relation with the 
shoulder 33. The next step in the assembly is 
to thread the washers 38 over the upper unfas 
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tened, end of the rod . . After, the WasherS. Ol' 
Spacers have thus been placed on the rod , the 
pin 37 is thus driven through the opening 34. 
The thickness of the washers. 38 or spaceTS is so 
predetermined that upon the insertion of the 
pin 37 the head 2 is securely held between the 
pins, 37 and 39. The lower refractory or bottom 
sleeve it is thereupon threaded over the rod 
and the inner. Surfaces of the recess 2 are coated 
With ...a fire-proof cement whereupon the botton 
sleeve is pressed into nating or telescoping re 
lation, with the head 2. In this position, as 
best shown in Fig. 2, it should be noted that the 
inner annular Shoulder 23 is in abutting engage 
ment, with the bearing or washer member 36. 
he other reifractories may thereupon oe threaded 

onto the iod , a, Suitable refractory cement being 
ceneiated 'etween the ends of each of the re 
fractories in order to eliminate possible entrance 
Of therinolten imetal between the joints of the re 
fractories. After the rod has thus been as 
sembled, a graphite cement is poured into the 
opening 32 for producing the plug 4 to seal the 
opening. 

It can IOW e Seen that a novel stopper rod 
assembly has been provided which will clearly 
achieve the objects set forth above. By the con 
Struction shown, the weight of the refractories 
is for the inhajor part Supported on the pin 37 
which projects laterally outwardly of the rod . 
in this in anner the stresses occasioned by the 
Weight of the refractories and the pressure of 
the moltein inetal are not completely carried by 
the graphite head or plug which must perform 
the important function of Sealing the orifice of 
the ladle. The graphite head 2 is also rigidly 
Secured to the rod by means of the pin 39 and 
the Washer or bearing raember 3. The Washer 
Or... bearing members S3 and 48 serve to equalize 
the preSSures on the Surfaces of the pins 3 and 
39, thereby reducing the possibility of fracture 
Of the sleeve or graphite head. in the event 
that rolten metal seeps into the recess of the 
sleeve or bores of the head and thereby destroys 
a portion of the lower end of the rod it would 
be a simple expedient to merely cut off the de 
formed Section immediately below the upper 
tranSVerse Opening 34. In order to repair this 
rod for Subsequent use, all the operator must 
then do is to drill a similar opening a spaced 
distance above the remaining opening. It should 
be clear therefore that the two transversely ex 
tending Openings are again provided and the rod 
may be re-used. In a rod of this type it is not 
necessary to perform expensive machining opera 
tions and all that may be required is the drilling 
of a single hole in Order to prepare the rod for 
re-luse. It is less likely that the graphite head 
2 will become displaced or broken away from 
the OWe end of the rod, since a positive and 
permanent connection has been provided. A rod 
construction of this type can clearly be re-used 
in an inexpensive and efficient Inanner. 

Figures 5 and 6 show a modified form of the 
invention. In order to minimize the conditions 
under which the molten metal may seep into con 
tact With the rod, and in order to Secure a more 
satisfactory stopper head, it is desirable to make 
the head with an in perforate or solid lower por 
tion. In the in Odified forn. Of the invention 
shown a head 5 includes a lower rounded por 
tion 5, said portion being imperforate or solid. 
An upper portion 52 projects upwardly into the 
recess 2 in the Same manner as the head 27. 
The head 5) is provided with an axially extending 
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bore 53 which is intersected by a cylindrical space 
54. The space 5 is of larger diameter than the 
bore 53 and therefore provides an undercut 
shoulder. 55. The bore .53 is also provided with 
a pair of axially extending opposed recesses: 56 
which extend the length of the bore. , " ... 

It is of prime importance to note how this 
construction facilitates assembly of the partS. 
The nenber 36 is threaded onto the rod. There 
upon the Spacers 38 are threaded onto the rod 
and the pin 39 is inserted into opening 35. The 
pin 39 projects outwardly, from the rod . The 
lower end of the rod is inserted into the bore 53 
and the pin 39 sides axially downwardly in the 
recesses. 56 until the pin is within the cylindrical 
Space. The mechanic then; rotates the rod, or 
head, approximately ninety degrees, whereupon 
the pin 39 seagages the undercut shoulder 55. 
The Operator now. Slips the washers 38 into abut 
ment with the head. He the inserts pin 37 
through the opening 34 whereupon the head is 
tightly and securely locked to the rod. Suitable 
fire-proof cement has previously been poured into 
the head to, produce a tight, joint between the 
head, and the OWer end of the rod. 
The head is now rigidly Secured to the rod and 

the solid lower portion of the head prevents the 
possibility of moltenmetal, entering and destroy 
ing the lower end of the rod. In view of this 
construction a head of greater durability is pro 
vided and expensive, operations are eliminated by 
the novel means of connecting the head to the 
rod. 

Fig. 7 is another modified showing of the stop 
per head 56. In this showing a metal washer or 
bearing member 50 is positioned against the un 
dercut shoulder 55. The Washer, 6. provides a 
hard wearing surface for the pin 39. The washer 
69 is formed integrally with the head 50 during its 
manufacture, the head generally, being cast. The 
washer 60 therefore may be cast into the head 
Whereupon it is Securely fixed to the shoulder 
portion 55, or if the head is made in several parts, 
the washer may be cemented to the shoulder 
portion, 55. Since the metal washer is of a sub 
Stantially harder material than the head, a good 
Wearing surface for the pin 39 is provided. 

It is to be understood that preferred and modi 
fied embodiments of the invention have been 
shown and various changes and other modifica 
tions may be made which do not depart from the 
Spirit of the invention as disclosed nor the scope 
thereof as defined in the appended claims. 
What is claimed is: 
1. In a ladle Stopper having an operating rod 

enclosed within a plurality of refractory sleeves; 
the combination therewith of a refractory bottom 
sleeve having a centrally disposed enlarged re 
cess at its lower end providing an annular shoul 
der, a stopper head having an upper portion en 
gaging the recess of said bottom sleeve in mating 
relation and having a portion projecting out 
wardly from the recess, said stopper head includ 
ing a centrally disposed bore telescopingly en 
gaged by the lower end of said operating rod, 
means Securing the bottom sleeve and said stop 
per head to Said operating rod including a first 
washer threaded on the rod and abutting the 
annular shoulder, an upper removable pin ex 
tending transversely through the rod, said upper 
pin engaging the washer in supporting relation, 
a second Washer threaded on the rod, said washer 
being positioned between the upper pin and the 
upper portion of Said stopper head, and a lower 
pin removably connected to said operating rod, 
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Said pin projecting transversely outwardly from 
the rod for engaging said stopper head. 

2. In a ladle stopper having an operating rod 
enclosed within a plurality of refractory sleeves; 
the combination therewith of a refractory bottom 
sleeve having a centrally disposed enlarged recess 
at its lower end providing an annular shoulder, 
a stopper head having an upper portion engaging 
the recess of Said bottom sleeve in mating relation 
and having a portion projecting outwardly from 
the recess, Said stopper head including a centrally 
disposed bore telescopingly engaged by the lower 
end of said operating rod, means Securing the 
bottom sleeve and said stopper head to said oper 
ating rod including a first washer threaded on the 
rod and abutting the annular shoulder, an upper 
removable pin extending transversely through the 
rod, said upper pin engaging the washer in sup 
porting relation, and a lower pin removably con 
nected to said operating rod, said pin projecting 
transversely outwardly from the rod for engaging 
said stopper head. 

3. In a ladle stopper having an operating rod 
enclosed within a plurality of refractory sleeves, 
the rod having upper and lower transversely ex 
tending openings at its lower end; the combina 
tion therewith of a refractory bottom sleeve hav 
ing an enlarged recess at its lower end providing 
a shoulder, a stopper head having a first portion 
engaging the recess of said bottom sleeve in mat 
ing relation and having a second portion project 
ing outwardly from the recess, said stopper head 
including a bore telescopingly engaged by the 
lower end of Said operating rod, means securing 35 
the bottom sleeve.and said stopper head to said 
operating rod including an upper removable pin 
positioned in the upper opening of said rod, said 
pin having a portion extending outwardly of the 
rod for engaging the shoulder of said bottom 
sleeve in supporting relation, and a lower pinpo 
sitioned within the lower opening of the rod, said 
pin having a portion projecting outwardly of the 
rod for engaging a portion of the head in support 
ing relation. 

4. In a ladle stopper having an operating rod 
enclosed. Within a plurality of refractory sleeves, 
the rod having a transversely extending opening 
adjacent its lower end; the combination there 
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with of a refractory bottom sleeve having an ent 
larged recess at its lower end providing a shoul 
der, a stopper head having an upper portion en 
gaging the recess of said bottom sleeve in mating 
relation and a lower portion projecting outwardly 
from the recess, said stopper head including a 
bore telescopingly engaged by the lower end of 
said operating rod, means Securing the bottom 
sleeve to said operating rod including a pin re 
movably positioned in the transverse opening of 
the rod, said pin having a portion projecting out 
wardly of the rod for engaging the shoulder of 
the bottom sleeve in supporting relation, and sup 
porting means between the stopper head and the 
rod for connecting said head to the lower end of 
Said rod.- 

5. In a ladle stopper having an operating rod 
enclosed within a plurality of refractory sleeves, 
the rod having a transverse opening adjacent its 
lower end; the combination therewith of a refrac 
tory bottom sleeve having a recess at its lower 
end, a stopper head having a first portion engag 
ing the recess of Said bottom sleeve in mating re 
lation and having a second portion projecting 
outwardly from the recess, said stopper head in 
cluding a bore telescopingly engaged by the lower 
end of said operating rod, means for securing the 
stopper head to said rod including a lower pin 
connected to Said rod, said pin having a portion 
projecting outwardly of the rod for engaging the 
stopper head, and an upper pin removably posi 
tioned within the transverse opening of said rod, 
said pin having a portion projecting outwardly 
of the rod for engaging the first portion of Said 
stopper head in secure Supporting relation. 

STEPHEN CIESLAK. 
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