
May 12, 1953 e. F. SCHULze 2,637,883 
LADLE TIPPING MECHANISM 

Filed June 30, 1950 

7/?weavoA1 
AZ2//WZ A. Sz7%ZA 

4zzop/7eys 

  



Patented May 12, 1953 i:. . . . , , 2,637,883 

UNITED STATES PATENT OFFICE 
2,637,883 

LADLETIPPING MECHANISM 
Edmund F. Schulze, Omaha, Nebr. 

Application June 30, 1950, serial No. 171,315 
(C. 22-82) Claim. 

This invention relates to mechanism for con 
trollably tiiting ladles used in foundry furnaces 
and the like Where molten metal is poured into 
Inolds. 
This invention is an improvement over my 

previous invention disclosed and patented in 
Patent, if 2,463,311 issued to me on March 8, 1949 
and entitled a de Tipping Mechanism. The 
mechanism disclosed in my prior application 
which culminated in the above patent was de 
Signed for controllably tilting a ladle in a nanner 
intended to eliminate jerkiness and lack of uni 
formity and the consequent flaws in the castings 
made thereby. While this structure has proved 
very successful and is a big improvement Over 
ladle tilting mechanisms previously known, I have 
found through steady experinenting that the 
structure has certain deficiencies in that the plat 
form provided for thereira and disposed above the 
ladle obstructs the view from above while the 
ladle is being filled, while flux is being added to 
its contents, and While the pouring operation is 
being commenced. Furthermore, the intense 
heat of the contents of the ladle affects the mov 
able parts of the hydraulic system adversely since . 
these parts are disposed above the ladle. In 
addition, I have found that it is possible to de 
Sign a structure to accomplish the desired pur 
pose which is even more compact than that dis 
closed in my previous patent. 

It is an object of my invention to provide a 
Sinplified, highly efficient ladle tipping mecha 
nisin which is steady and positive in its opera 
tion and which will not have its operation ad 
Versely affected by the heat of the contents of 3: 
the ladle. 
Another object is to provide such a ladle tipping 

mechanism capable of remote control to produce 
Slow, uniform tilting of the ladle and constructed 
to permit ready access to and clear view from 
above of the contents of the ladle. 
A further object is to provide a ladle, tilting 

mechanism of the type described which combines 
compact hydraulic System, a ladle Support, and 
connecting operating mechanism, all coinpactly 
embodied in an integral unit disposed laterally 
of the ladle for more eficient operation and 
utilization of Space. 
These and other objects and advantages of my 

invention will more fully appear from the follow 
ing description made in connection with the ac 
companying drawings, wherein like reference 
characters refer to similar parts throughout the 
Several views and, in which: . . . . . 

Fig. 1 is a side elevational view of One embodi 
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ment of my invention showing the ladle in up 
right position in solid lines and in tilted position 
in broken lines; 
- Fig. 2 is a rear elevational view of the same 
with the ladle in upright position. 
My improved mechanism includes, as shown 

in Figs. 1 and 2, an overhead structure indicated 
generally as 5 and comprised of a cross-section 
aily shaped elongated bar 6 and a platform or 
plate 7 depending from one end of the bar 6. 
As shown, the bar 6 is provided along its upper 
surface and centrally thereof With a heavy ring 
8 adapted to receive a hook 9 for Suspension of 
the mounting structure 5 and the mechanism. 
attached thereto Which Will be hereinafter de 
scribed. Secured to each end portion of the bar 
6 are the bail arms led and 6b which are adapted 
at their lower end for co-operation. With the 
trunnions if a. and fib to suspend the ladle 2 
and to pivot the same. 
My tilting mechanism indicated generally as 3 

includes a rockshaft 4 which is pivotally 
mounted by a pair of fulcrum plates 5d and 3b 
Secured to one end portion of the bar 6. The 
'inner end of this rockshaft if terminates at Sub 
stantially the mid-section of the bar 6 and the 
Outer end extends laterally beyond one end of 
the bar, as shown best in Fig. 2. Rigidly con 
nected to the outer end of the rockshaft 4 is a 
relatively short power-receiving arm 6. Con 
nected to the inner end of the rockshaft i4 at a 
Slight angle to the power-receiving arm it is a 
ladle-connection lever arm 7. As shown, this 
lever arm 7 extends downwardly and rearwardly 
relative to the ladle 2. The rear end of the lever 
arm fi is pivotally connected by a pivot pin f3 
to a link 9 which extends downwardly there 
from toward the rear and bottom of the ladle 2. 
At its lower end this link 9 is pivotally connected 
to a pouring lug 20 rigidly affixed to the central 
portion of the lower rear edge of the ladle 2. 
This pouring lug 20 is fixed directly opposite from 
the pouring spout 2 of the ladle. The axis of 
the pivot pin f8 and the pivotal connection to 
the pouring lug 26 are substantially parallel to 
the horizontal rockshaft 4 and to the axis of 
the trunnions if a. and b. I have sometimes 
hereinafter referred to the lever arm and the 
link 9 together with the pivot pin 8 and the 
pivotal connection at 20 as linking mechanism. 
While it is possible to use any of a varied nun 

ber of hydraulic power systems in conjunction 
With the tilting mechanism described above, I 
prefer to employ in the system utilized a sub 
stantially vertically arranged hydraulic cylinder 
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22 pivotaliy mounted at its lower end upon a pivot 
rod 23 which in turn is rigidly mounted on the 
plate . As shown, the plate 7 is rigidly con 
nected to the bail arm (a as well as to the bar 
5. This provides added rigidity both to the bail 
arm and to the hydraulic power System. Slid 
ably Gnourted within the cylinder 22 is a Suit 
able piston 23 fixed to the end of an elongated 
piston rod 35 which extends through a suitable 
packing gland 23 on the upper end of the cylinder 
22. This piston rod 25 is pivotally connected by 
a pivot pin 22 to the free end of the power receiv 
ing arm G to drive the same. The axis of the 
pivot rod 23 is disposed substantially parallel to 
the rockshaft is and, as shown, is slightly for 
ward of the same. The cylinder 22, of course, is 
capable of pivotal movement on the pivot rod 23 
to either an upward or backward position. 
My hydraulic system is arranged so that fluid 

may be forced through cylinder supply conduits 
23 and 39 against either the upper or lower end 
of the pistol. 2.É. Tie direction of the fluid can 
be controllei remotely by an operator through a 
system to be described hereinafter. As shown, 
liny hydraulic systein includes a hydraulic pump 
P driven by a motor ii rigidly afixed to the plate 
S. Tine puship F has its intake connected by a 
conduit 3 with a fuid reservoir R and also has 
a brancia connection with a return conduit 3 
which is connected to a selector valve mechanism 
S nounted on plate 5 adjacent the cylinder 22. 
The discharge of the pump P is connected by a 
conduit, 3. With a relief valve W. which in turn 
is connected by a conduit 33 to an accumulator 
tank A. Tile taik A is connected by a coiaduit 
32 to the Selector waive rechanism S. Tile valve 
W is also conjected to the conduit 3i by a relief 
conduit 35. 
"he selector wave echanisian Sincludes a valve 

system (yot shown) of conventional type wherein . 
passage of iuid under pressure through conduit 
29 to the end of cylinder. 23 with re 
tuklu Ci iuid through conduit, 2S may be accom 
plished or wilerein reverse fiow of fluid for re 
tracting the piston 23 inay be accomplished or 
wherein fiulic lay be CCked in both of the Con 
in uglicating conduits 28 and 29. This waive Sys 
tery is subject to immediate and sensitive control 
by any Saitabie carvesticial nearS Such as a 

w 333 

solenoid or eiectro-magnetic coil (not shown) or, 
if desired, Yanually controlled handles may be 
supplied. In the foi'in of the invention illustrated 
an electro-magnetic contro: is shown wherein the 
Wires or conductor's for operating the hydraulic 
systern in opposite directions are housed in a , 
service cable C extending to a push button SWitch 
X Winich may be fillgeir controiled from a dis 
tance from the position of the ladle. 

Opei Cition. 

From the drawings and the foregoing descrip 
tion it can be readily seen that I have provided 
a compact unit adapted to be readily connected 
with conventional foundry ladies for controllably 
tilting the same in a slow and uniform manner. 
Such tilting novement is an important requisite 
in the formation of excellent castings. It should 
be noted that my present invention requires a 
mininnur? of space yet operates with a maximum 
of eificiency. 

In operation, my invention which supports the 
ladie i is g:'Operly positioned above a mold into 
which the Eliotein inneal is to be poured and ad 
justed to the proper height. The mechanism 
when adjusted to position is disposed as shown in 
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Fig. 1 with the ladle 2 in horizontai or normal 
untilted relation. The entire structure, of course, 
is maintained aloft through the hook 9 which is 
normally secured to a cable or the like for move 
ment. 
To tilt the ladle, the operator Standing at a 

point of vantage some distance away from the 
adle controls the mechanisin by finger pressure 
actuating the proper button or other eleraent to 
cause hydraulic fluid to fiow through the cylinder 
supply conduit 28 against the outer end of piston 
24. Piston rod 25 is protracted steadily, slowly 
and uniformly, applying its power to the pivoted 
lend of the power-receiving arm 3. The leverage 
thereby exerted on the power-receiving arm is 
transmitted to the rockshaft 4 which, of course, 
pivots therewith within the fulcrum plates f5a 
and 5b. Instant release of the controi element 
locks the hydraulic mechanism and the tilting 
mechanism immediately. No jerkiness is encoun 
tered since the connection of the piston roti 25 
through the medium of the tiiting nechanism 
{3 is positive and free from lost, laction. The 
nature of the hydraulic System. With balancing 
of fluid on both sides of the pist, Cn eliminates 
any unsteadiness or jerkiness in the hydraulic 
system itself. 

The pivoting of the rockshaft will, of course, 
cause the lever airn to raise toward the posi 
tion shown in broken lines in Fig. 1 and there 
by carry with it upwardly the lix 3, which in 
turn draws the pouring lug 28 upwardly causing 
the ladie i2 to Siowly and steadily tiit toward the 
position shown in broken ines in Fig. 1. The 
ladle is further tilted or returned to Giina gour 
ing position by manipulation of the proper ele 
ment of the Valve control which lay be in 
stantly and sensitively contfoiled by the oper 
ator. This control is SO Sensitive as to permit 
minute variations in the position of the ladle 
Without causing the contents of the ladle to 
move unsteadily. 

It should be noted that because of the rigid 
linkage between the ladie and piston rod 25, 
the ladle is at all times inaiiniained rigidly in 
the desired position and is not freely titable. 
Whenever the piston rod is stopped, the ladle 
is locked in rigid and non-Swingaisie position, 
The tilting or SWinging of the ladie with my 

mechanism is always uniform and may be regu 
lated as to Speed to Suit the particular read, ac 
cording, of course, to the pressure lipon the hy 
draulic fiuid and the proportions of the working 
garts of the hydraulic Systein. 

In the foregoing it will be seen titat i have 
provided a tilting mechanish whe'eil the power 
mechanism for driving the Saile is positioned 
laterally relative to the ladie. This is extremely 
important inasmuch as it is important for the 
Operator of the pouring operation to have a 
clear view of the contents of the ladle to properly 
regulate the pouring of the Sarine and for the 
adding of flux. It is even more inportant that 
the power mechanism ce disposed so ag to be 
entirely unaffected by the heat iaiiated from the 
contents of the ladie. By positioning the power 
mechanism outwardiy of the piate i and later 
ally With respect to the open portion of the 
ladle I have Substantially eliminated any ad 
Verse effects of the intense heat normally cast off 
by the contents of the ladle. 

It should also be noted that by arranging the 
power meehanism substantially as shown in Figs. 
1 and 2 I have provided a ladle tipping mecha 
nism which makes maximum utilization of space. 
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It can be readily seen when comparing my pres 
ent invention with previous ladle tipping mecha 
nisms that I have provided a means for uni 
formly tilting a ladle which requires for all prac 
tical purposes no space over and above that 
normally required for the ladle to which it is 
attached. 
Wherever herein the term hydraulic is used 

in the specification and claims that term con 
templates not only Systems and parts thereof 
where hydraulic liquid is utilized but Systems 
wherein any fluid (gaseous or liquid) under pres 
sure is employed. Also, wherever the term link 
age mechanism is used it is intended to in 
clude the lever arm 7 and the link 9 with 
their means for connection to their respective 
members and between each other. 

It will, of course, be understood that various 
changes may be made in the form, details, ar 
rangement and proportions of the various parts 
without departing from the Scope Of Iny inven 
tion. 
What I claim is: 
A ladle, a bail having a cross bar Spaced up 

wardly from the ladle and arms extending down 
Wardly from the cross bar and pivoted to the 
ladle at opposite sides thereof, a plate mounted 
vertically along the bail arm at One side of the 
ladle, a rocker shaft extending longitudinally 
of said cross bar with One end projecting out 
wardly therefrom over said plate and carrying 
a forwardly extending lever arm, the inner end 
of Said rocker shaft terminating intermediate 
the length of the croSS bar and at its inner end 
carrying an arm extending rearwardly over the 
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ladle midway the width thereof, a vertical link 
back of said ladle pivoted at its upper end to 
the rear end of the inner arm and at its lower 
end to the ladle at the rear thereof and serving 
to tilt the ladle forwardly to a pouring position 
when the rocker shaft is turned in a direction 
to exert upward pull upon the link, a cylinder 
extending vertically outwardly of the plate and 
pivoted at the lower end to the plate, a piston 
in Said cylinder having a rod extending upwardly 
through the top of the cylinder and at its upper 
end pivoted to the outer arm and causing rota 
tion of the rocker shaft when the piston is moved 
longitudinally of the cylinder, a pump carried 
by Said plate, and valve-controlled conduits con 
necting said pump with opposite ends of said 
cylinder for controlling directional movement 
of the piston in the cylinder. 

EDMUND F. SCHULZE. 
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