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This invention relates to stoppers and stopper rod as-
semblies.

In the steel industry, the increased steel tomnages re-
quire a longer pouring time and higher pouring tempera-
tures and have given rise to a real problem in stopper
rod assemblies.

In some stopper rod assemblies the stopper bolt is in-
serted through a bore in the bottom or the stopper, the
bore being plugged after the bolt is in place. The bolt
extends upwardly and is connected to the rod. The in-
creased pouring temperature and increased tonnages
causes accelerated erosion at the bottom or mose portion
of the stopper, particularly in the case of stoppers having
plugged bottoms.

This invention has for its salient object to provide a
stopper having a solid nose.

Another object of the invention is to provide a stop-
per rod assembly that is simple and practical in construc-
tion and is so constructed and arranged that the stopper
rod can be easily and quickly assembled in the stopper
and can be securely connected thereto.

Another object of the invention is to provide a stopper
rod assembly so arranged as to partiaily insulate the rod
or the bolt from the stopper.

Further objects of the invention will appear from the
following specification taken in connection with the draw-
ings which form a part of this application, and in which:

FIG. 1 is a vertical sectional elevation of the stopper
rod assembly constructed in accordance with the inven-
tion;

FIG. 2 is a sectional elevation illustrating the manner
in which the lower end of the stopper rod or stopper rod
bolt is assembled in and connected to the stopper; and

FIG. 3 is a transverse sectional elevation taken sub-
stantially on line 3—3 of FIG. 1, 1ooking in the direction
of the arrows.

In the particular embodiment of the invention illus-
trated, there is shown a stopper 10 having a solid nose
11 and having a downwardly extending bore 12 which
merges with an undercut tapered recess 13.

The stopper rod by means of which the stopper is
1ifted is usually connected to a stopper bolt 15, and the
bolt 15 has a flange or washer 16 at its lower end. In the
present embodiment of the invention the stopper rod or
bolt 15 is inserted and moved downwardly through the
bore 12 into the recess 13 and, if desired, the recess may
have an extension 17 dimensioned to receive the flange or
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washer 16. This, however, is not necessary to the opera-~
tion of the invention.

FIG. 2 illustrates the manner in which the stopper rod
or stopper rod bolt 15 is secured to the stopper. The bolt
or rod 15 is tilted or canted, as shown, and a plurality
of wedge-shaped blocks or locking members B are insert-
ed in the recess 13 through the portion 18 of the bore
12. After they have been so inserted, the bolt or rod 15
is alined to a vertical position, as shown in FIG. 1, and
the wedge-shaped blocks will lock the bolt or rod in the
recess 13 in the manner shown in FIG. 1. The space
around the bolt or rod in the bore 12 is preferably filled
with cement. The voids may be filled with a fine re-
fractory grain before cementing. In this manner the bolt
or rod which is connected to the bolt is securely con-
nected to the stopper.

Although one specific embodiment of the invention has
been particularly shown and described it will be under-
stood that the invention is capable of modification and
that changes in the construction and in the arrangement
of the various cooperating parts may be made without
departing from the spirit or scope of the invention as ex-
pressed in the following claim.

What I claim is:

A stopper rod assembly comprising a stopper having
portions forming an undercut recess communicating with
2 bore of a reduced cross-section opening into the upper
end of said stopper rod, stopper rod means including a
lower flange portion extendable axially through said stop-
per bore and receivable in said recess in angular relation
to said bore, a plurality of locking means individually re-
ceivable through said stopper bore and including an inner
surface portion complementary to a fragmentary portion
of the outer surface of said rod means and disposed en-
tirely in said stopper recess and circumferentially spaced
about said rod means, said locking means engaging said
rod means flange portion and combining to prevent axial
withdrawal of said rod means from said recess and bore
of said stopper, retaining means circumposed about said
rod means in said stopper bore for retaining the assembly
integral, said stopper recess having a frusto-conical con-
figuration, and the outer surfaces of said locking means
having a fragmentary frusto-conical configuration and dis-
posed inwardly of said stopper frusto-conical recess, and
a refractory material in said recess surrounding said lock-
ing elements and filling the spaces therebetween.
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