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This invention relates to devices known as 
ladles for use in transferring and pouring molten 
metal in casting operations, and more particul 
larly to a ladle of comparatively large capacity 
adapted to be transported from place to place 
by a trolley conveyor or similar means. . . . . 
An object of the present invention is to pro 

vide a ladle having a bottom outlet whereby the 
molten metal may be drawn off without tipping 
the ladle, and to provide a valvular member or 
stopper for controlling the bottom outlet, which 
member is so constructed and arranged as to 
insure its long life and provide a positive closure 
for the outlet to prevent leakage, said stopper 
being adjustable and manipulable to further in 
sure against leakage. 
A further object is to so support the ladle 

within a suspending bail that the same may be 
conveniently tilted independently of said bail for 
the purpose of dumping the ladle, and further 
to provide means for locking Said ladle in an 
upright position within said bail to insure against 
accidental tipping during transportation. 

It is also an object to provide a supporting 
framework for the ladle, which framework is 
pivotally attached to the lower ends of the bail 
and forms a guide for the stopper and place of 
Support for adjusting and manipulating means 
for said stopper as Well as for a protecting cover 
for said ladle, whereby the whole mechanism 
may swing within the bail with the tilting of the 
ladle, the parts being thus maintained in opera 
'tive position regardless of the position of the 
ladle. s 

It is also an object to provide means whereby 
the ladle may be conveniently tilted within its 
Supporting bail Without danger to the operator, 
and to provide means carried by Said frame 
work and provided with a laterally extending 
lever handle for controlling said stopper, whereby 
the same may be positively manipulated as de 
sired without danger of injury to the operator. 
A further object is to provide certain other 

new and useful features in the Construction, ar 
rangement and combination of parts, all as here 
in after more fully described and as shown in the 
accompanying drawings wherein; 

Figure 1 is a transverse vertical Section of a 
device illustrative of an embodiment of the pres 
ent invention; 

Fig. 2 is a horizontal section substantially upon 
the line 2-2 of Fig. 1; 

Fig. 3 is a similar section substantially upon 
the line 3-3 of Fig. 1; 

(C. 22-84) 
Fig. 4, a similar section upon the line 4-4 of 

Fig. 1; 
Fig. 5, a vertical section substantially upon the 

line 5-5, and 
Fig. 6 is a Section. Substantially upon the line. 

6-6 of Fig. 1. 
As shown in the accompanying drawings, in 

dicates a ladle or cup for holding molten metal, 
this cup being lined with a suitable heat resist 
ing lining 2 in the usual manner. The extreme: 
bottom of the Cup or ladle is formed With an 
opening in which opening is Secured a discharge 
nozzle comprising an outer lining member 3 form 
ing a continuation of the lining 2 and projecting 
through the opening. This nozzle lining is 
formed With a central tapered bore in which a 
removable lining portion 4 is inserted, this part, 
4 being provided with a discharge opening 3 
formed at its inner end with a tapered seat lead 
ing to the bore. 
ner lining of the discharge nozzle may be removed 
to replace the seat which in the operation of 
the device may become burned and roughened 
during the discharge from the ladle. 
To close the discharge opening 5, a stopper, 6 

is provided, this Stopper being formed with a 
Solid body of refractory material of a carbon 
composition adapted to resist the extreme heat 
which is imparted thereto by the molten metal 
in the ladle and this stopper or carbon pencil is 
preferably of such a length that when its lower 
tapered end is Seated within the seat in the 
nozzle member 4, the upper end of the stopper 
will extend to a considerable distance above the 
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With this arrangement, the in 20 
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upper open end of the ladle. Preferably this 35 
pencil-like stopper is longitudinally tapered, its 
upper end being of a considerably greater diam 
eter than its lower seating end to add strength 
and rigidity to the stopper. The body of this 
stopper being formed entirely of a graphite con 
position or other refractory material, offers a 
very high resistance to the heating effect thereon 
of the molten metal within the ladle and there 
fore its lasting qualities are very much greater 
than they would be if this stopper were made up. 
of separate Sections held together by a central 
metal rod which would be effected by the extreme 
heat and be quickly Warped or twisted out of 
shape, thereby preventing it from seating prop 
erly to properly close the outlet. : 
To support the stopper 6, a socket member 8 

is provided to receive the upper end of the stop 
per and Set ScreWS 9 extending through screw 
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threaded openings in the socket engage the sides , 
of the stopper and firmly hold it seated within. 55 
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2 
the socket in perfect alinement with an operating 
rod f which is secured at its lower end with an 
axial bore in the Socket member by means of a 
transverse pin , this rod extending upwardly 
for a considerable distance in axial alinement 
with the stopper 6 and being provided at its up 
per end with a hand wheel 2 by means of which 
the stopper and rod may be rotated for the pur 
pose of clearing the seat at the upper end of the 
discharge opening 5 of any residue from the 
molten metal and to cause the seating end of 
the stopper to conform to itS Seat in the dis 
charge opening and prevent leakage of molten 
metal through the discharge. This Construction 
and arrangement of stopper together with said 
means by which it may be rotated, accordingly 
increases the life of the Stopper and insures 
against leakage of molten naetal from the ladle 
through its bottom outlet. 
The present construction is particularly adapt 

ed for application to a ladle of comparatively 
large capacity and to suspend and transport the 
ladle from place to place such as from the cupola, 
to the molds, a supporting bail 3 is provided, 
said bail being adapted to be attached in any 
Suitable manner to a Suitable trolley conveyor 
chain or the like not shown, and to Support the 
ladle from this bail, a ring 4 is provided to 
embrace the ladle adjacent its upper end, said 
ring 4 being preferably made in halves, one 
part being pivotally connected at 5 as shown 
in Fig. 4, to the other part at One end and at 
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its opposite end by a screw bolt 6 passing 
through an ear on that part and engaging a 
boss or head on one end of the other part, 
the opposite end of said part being formed With 
a lug or head 8 having an ear to Which the 
end of the other part of the ring is connected 
by the pivot 5. The ladle is formed with an 
exterior circumferential rib 9 and the ring inen 
ber 4 is formed with a corresponding internal 
groove to receive this rib and when the ring is 
clamped about the ladle in engagement With the 
rib 9, the ring is firmly secured to the ladle 
and held in a position to form a support for the 
ladle. 
To pivotally support the ladle within the bail 

3, a suitable framework is provided, this frame 
Work including vertically extending rods 2 
which are rigidly secured at their lower ends 
within openings in the lugs and 8 on the 
ring 4. These rods extend upwardly a consid 
erable distance within the bail 3 and in par 
allel relation to the side legs of the bail when 
the parts are in normal position, and to connect 
the upper ends of these rods 25, a bridge member 
or bar 2 is provided with its ends formed with 
openings to receive the upper ends of the rods 
20 which are rigidly secured within these open 
ings. The bar 2 is preferably formed hollow 
or with an upwardly extending dome 22 having 
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a bore in its upper wall to receive a cap 23 formed 
With a sleeve portion 24 extending downwardly 
into the chamber formed by the dome, and this 
cap 23 is formed with a screwthreaded axial 
opening to receive an adjusting thumb screw 25 
having an axial bore which forms a guide bearing 
for the upper end of the rod 8. 
The Socket member 8 is formed at itS lipper 

end With a socket to receive the lower end of 
a tube 26 which is rigidly secured within the 
socket by means of set screws 2 and the upper 
end of this tube 26 is adapted to engage and 
slide Within the sleeve 24 on the cap 23, and 
mounted upon the rod 8 within this tube 26 

2,113,894 
is a coiled Spring 28 which seats at one end upon 
the socket 8 and at its upper end against the 
inner end of the thumb Screw 25. Therefore 
the expansive force of this spring 23 tends to 
move the tube 26 and the stopper member 6 
connected thereto, in a downward direction to 
hold the seating end of the Stopper filrnly Seated 
Within its seat in the discharge nozzle of the 
ladle when the parts are in the position shown 
in Fig. 1 and this force exerted by the spring 
28 may be increased or decreased by turning the 
thumb nut, 25. 
A collar 29 is Secured in any Suitable manner 

to the tube 26 within the chamber of the done 
22 and this collar is formed with a peripheral 
groove 3 to receive pins 3 shown in dotted 
lines in Fig. 2, upon the ends of a forked lever 
33 which projects through an opening 34 in the 
wall of the dome and is pivotally supported 
intermediate its ends as at 35 So that upon op 
eration of this lever, the tube 26 and the stopper 
6 attached thereto may be noved vertically, 
the upper end of the tube sliding within the 
socket 24 of the cap 23, this movement being 
against the action of the Spring 28 and there 
fore the stopper may be unseated by operating 
the lever 33 to open the discharge nozzle at the 
bottom of the ladle. 
When said lever 33 is so operated to lift the 

stopper and open the discharge nozzle, 
Stopper may be held in this raised position by 
ineans of a latch 36 engaging the upper side of 
the lever and pivotally connected to the lever 
by means of links 3 so that said latch may 
be moved longitudinally of the lever and pro 
jected into the opening 34 between the upper end 
thereof and the upper Side of the lever. 
To operate the lever 33, an operating rod 38 

is pivotally attached at its upper end to the 
Outer or free end of the lever and extends down 
Ward to a suitable pivotal connection at its lower 
end with a pivoted arm 39 pivotally supported 
upon the framework and having an extended 
operating handle 40 projecting laterally outward 
away from the ladle, said rod 38 being formed, 
of two parts which are connected by an adjust 
ing nut 4. So that the length. Of this rod may 
be adjusted to adjust the throw Of the hand 
lever it and thus init the extent of upWard 
novement of the stopper 6. 
To pivotally support the ladle upon the lower 

ends of the side arms of the bail 3, stud mem 
bers 42 are rigidly secured to the rods 20 Sub 
stantially in a horizontal plane of the upper 
open end of the ladle and these stud members. 
42 are formed with trunnions 43 to engage 
bearings in heads or socket members 44 rigidly 
secured to the lower ends of the side arms of 
the bail 3 and therefore the ladle is Supported 
for pivotal movement upon these trunnions 43. 
which have bearings in the members 44 on the 
lower ends of the arms of the bail, and the 
framework comprising the rods 2, bridge bar 
2 and including the operating mechanism for 
turning and raising and lowering the stopper 
6, is all carried by and movable with the ladle 
and supporting ring 4 so as to Swing With the 
swinging movement of the ladle relative to the 
bail 3, and to hold this framework and ladle 
against Swinging movement between the arms: 
of the bail, a latch member 45 is pivotally at 
tached at one end to one end of the bridge bar 
2 and is adapted to engage at its Opposite end 
a collar 33 secured to one of the legs of the bail. 
The ladle and supporting and guiding frame 

Said, 
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2,113,894 
twork thereabove, may be released for: swinging 
: movement upon the trunnions 43 between the 
illegs of the bail, by swinging the latch 45 out of 
engagement with the member 46. . . . . . . . . . 
i. i. To protect the operating parts for the stopper 
'6; and also the framework above the ladle, a cover 
is provided above the upper open end of the ladle, 
this cover comprising a transverse rectangular 
support 4 provided upon its lower side, with a 
refractorylining and supported at its ends in any 
suitable manner upon the rods 20 of the support 
ing framework, said member being formed. With a 
central opening through which the stopper 6 ex 
tends and also formed With hinges along its op 
posite Sides for connecting pivotal side Wings or 
sections 48 thereto, these side pivoted parts of the 
cover being adapted to be turned upwardly to 
afford greater area of opening into the upper end 
of the ladle when it is desired to fill the same 
with molten metal and to so swing the parts 48 
of the cover upwardly toward each other, a link 
49 is pivotally attached to each cover section and 
these links are pivotally attached at their upper 
ends to a lever 50 which is pivotally attached to 
a block 5 secured to one of the rods 20 and thus 
by the upward SWinging movement of this lever 
50 the free end of which is connected by the links 
49 to the pivoted wings 48 of the cover, said wings 
Will be swung upwardly and toward each other 
over the supporting member 47 therefor, and 
when so swung they will be held in that position 
by means of a counterbalancing Weight 52 mount 
ed upon an upwardly extending arm 53 secured to 
the free end of the lever 50, the weight Swinging 
downwardly as the lever SWings upWardly and 
thus counterbalancing the weight of the pivoted 
Wings of the cover to hold them in Open position 
and permit free access to the open upper end of 
the ladle at each side of the central stopper 
therein. 
To swing the ladle and its supporting frame 

within the bail upon the trunnions 43 on the 
lower ends of the bail arms, an Operating arm or 
rod 54 is secured at one end Within a socket in 
the lug or head 7 on the supporting ring 4 of 
the ladle and extends laterally therefrom nor 
nally in the Vertical, longitudinal plane of one of 
the said trunnions, and adjacent and below the 
handle 40 for raising the stopper 6. The free 
end of this arm 54 is provided with a T-handle 
55 so that a twisting motion applied to said han 
dle Will Swing the ladle about its trunnion sup 
ports to dumping position and said handle may 
be used to direct the ladle and steady the same 
during its travel along a conveyor from which the 
bail is supported and to accurately position the 
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ladle outlet relative to a mold. 
In operation, With the device in the position 

shown in Fig. 1, the cover wings 48 will first be 
turned upwardly to open position by operating 
the weighted arm 53 so that the ladle may be 
conveniently filled at the foundry cupola. These 
cover wings are then again lowered to protect 
the operator and the operating parts of the de 
vice from the extreme heat, and the ladle is then 
transported by the conveyor to a point above the 
mold, the operator steadying and directing the 
ladle by means of the handle 55 to position its 
bottom outlet 5 directly above and in position to 
discharge directly into the mold, the ladle being 
locked in an upright position within the bail 3 
by the latch 45. He will then press the lever 40 

75 

to raise the stopper against the action of the 
Spring 28 and open the discharge and when that 
mold is filled he will release said lever permit 

ting said spring to seat said stopper and close the 
outlet. . . . . . . ; ; ; , ". . . . . . . . . . . . . . . . . . . . . . . . . . . . . This operation will be repeated to fill each of 
several molds until all of the molten metal, ex 
cept the slag which rises to the top of the metal 
in the ladle, is drawn off. The operator will then 
release the latch 45 and by means of the handle 
55, will tilt the entire device within the bail to 
dump, the residue, from the ladle, and will then 
SWing it; back to upright position and see that 
the stopper is properly seated, and if not, due to 
accumulation on said seat or burning of said seat 
or Seating end of said stopper, he will rotate Said 
stopper in its seat by means of said hand wheel 
2 to grind said seat and stopper end to give 

perfect seating and insure against leakage When 
the ladle is again filled. 
With this arrangement the device may be 

quickly, and conveniently operated, the operator 
and operating parts are protected and a tight 
closure of the ladle outlet is insured. Further, 
the provision of a stopper comprising a solid 
body of refractory material together with a re 
newable discharge nozzle lining and means for 
manipulating said stopper, insures extended life 
of the stopper, and the manner in which said 
stopper is mounted and guided insures its aline 
ment with the discharge opening and proper seat 
ing therein. 

Obviously changes may be made in the con 
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Struction, arrangement and combination of parts 
Without departing from the spirit of the invention 
and Such changes are contemplated. 

Having thus fully described my invention what 
I claim is: 

1. Stopper means for a ladle having a bottom 
Outlet, Said means including a stopper compris 
ing an elognated body formed entirely of car 
bonaceous material having a lower end to seat in 
and close said bottom, outlet of Said ladle, means 
above said ladle for guiding and supporting said 
Stopper, a Spring housed within said guiding 
means and normally acting to hold said Stop 
per Seated, and a rod passing through said guid 
ing neans and Spring and having a hand wheel 
on its upper end for rotating said stopper". 

2. Means for closing the bottom outlet of a 
ladle having an open top and supported within a 
frame for SWinging movement within a Support 
ing bail, said closure means including a stopper 
having an elongated body of carbonaceous mate 
rial adapted to seat at its lower end within the 
outlet of said ladle and to extend through the 
Upper end of the ladle to a point well thereabove, 
means detachably attached to the upper end of 
Said stopper and including a head to receive the 
upper end of the stopper, and a sleeve guided 
Within said Supporting frame for said ladle, a 
coiled spring housed Within said sleeve and acting 
to hold said stopper seated, and means carried 
by the supporting frame for the ladle and adapted 
to move said sleeve longitudinally against the 
action of said Spring and unseat said stopper. 

3. A device as characterized in claim 2, and 
further characterized in that said stopper is pro 
Vided With a rod extending upwardly from its up 
per end and attached thereto and extending 
through said sleeve and provided with a hand 
wheel on its upper end above the supporting 
frame for said ladle, for rotating said rod and 
Said. Stopper. 

4. Means for closing a bottom outlet of a ladle 
Which ladle is supported by a supporting frame 
and is provided with a cover for said ladle car 
ried by Said frame and having a central opening, 
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Said means for closing said bottom outlet of said 
ladle Comprising a stopper formed entirely of car 
bonaceous material of a cylindrical form in cross 
Section and tapered downwardly in the direction 
Of its length to seat at its lower end within the 
Outlet of the ladle and to extend at its upper end 
through said central opening of said cover, and 
means for Supporting and manipulating said 
stopper which means includes a head detachably 
engaging the upper end of said stopper above 
Said cover, Said head being connected to the lower 

2,113,894 
end of a tube guided within said supporting 
frame for said ladle for longitudinal and rotative 
movement, a rod Secured at its lower end to said 
head and extending upwardly through said tube 
and provided with a hand wheel on its upper end, 
and means carried by said frame for moving said 
tube longitudinally and comprising a forked lever 
and a hand operated lever and a connecting rod 
connecting said levers, said levers being pivotally 
Supported by said frame for supporting Saidade. 10 
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