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6 Claims.

This mventmn relates to a ladle tlltmg appa-
ratus, and particularly to an improved automatic
hook connecting -mechanism therefor.

In the casting of hot metal, it is disposed usual-
1y in a large ladle which is supported on a car
or ‘truck for. transporting-the same to a point
where it is.poured into the molds of a pig-cast-
ing machine or into smaller transfer ladles. ' The
car or ‘truck is properly positioned with regard
to a pouring stand and the ladle is tilted on the
truck to effect & pour. This tiltingvis usually per-
formed by means of a hook which is suspended

Referring more particularly to- the drawings,
there is shown an upwardly and forwardly arcu-
ated mast 2 consisting preferably of a pair of

. spaced apart structural members 3 which sdre
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from. an overhead lifting device. It is ¢o an im- ~

proved means or hook mechanism for automat-
ically tilting the ladle for pouring the metal that
the present invention relates.

Accordingly, it is the general object of the
present invention to provide an improved hook
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mechanism for apparatus of this class which will ...

automatically engage with and disengage from
the ladles to be tilted.

It is another object of the invention to provide
an improved hook mechanism for ladie tilting
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apparatus which will be moved automatically to

a retracted position out of the way of the op-
erator and workmen .whenh not in use so as to
eliminate any obstruction or hazard to the work-
men in the vicinity of the pouring operation.

It is a further object of the invention to pro~
vide an improved automatic hook mechanism
for ladle tilting apparatus which is simple and
inexpensive in its construction, and, at the same
time, efficient and effective in its use.

Various other objects and advantages of this
invention ‘will be more apparent in the course of
the following specification and will be particu-
larly pointed out in the appended claims.

In the accompanying drawings there is shown,
for the purpose of illustration, an.embodiment
which my invention may assume in practice.

In these drawings:

Figure 1 is a side elevational view of g ladle
tilting apparatus showing the improved auto-
matic hook mechanism of my invention incor-
porated therewith;

Figure 2 is an enlarged side view of my im-
proved hook mechanism;

Figure 3 is a sectional view taken on line
IIT--III of Figure 2;

Figure 4 is a sectional view taken on line
IV—IV of Figure 1; _

Pigure 5 is a sectional view taken on line V—V
of Figure 3; and

Figure 6 is & sectional . view taken on line
VI—V1 of Figure 5.
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suitably arranged on a base 4 preferably posi-
tioned below the floor level, as shown in Figure 1.
On the inner side of each of the structural mem-
bers 3, there is arranged an inwardly extending
flange portion 5 which is adapted. to act as a
track. - At the upper end. of the mast 2, there is
arranged between the structural members 3, a
transversely extending shaft 8 on which there is
mounted a plurality of sheaves 1.. Intermediate
the height of the mast 2, on the outer side there-
of, there is arranged a. bracket member 8 which
carries a shaft 8 and upon which, in turn, there
is mounted a pair of sheaves 10. Adjacent the
bottom of the mast 2, on the. outer side thereof,
there is positioned prefera.bly another bracket
member 12, on which there.is mounted a ‘shaft
13 carrying preferably a grooved drum (4. The
shaft 13 is connected preferably by means of a
coupling 15 to a gear reduction unit 16, and the
gear reduction unit, in turn, is connected to pref-
erably a reversible electric motor IT.

According to the present invention, there.. 1s
arranged within the mast 2 between the struc-
tural members 3, a trolley I8 consisting prefer-

ably of a transversely extending shaft 19 hav-

ing a wheel or roller 20 arranged on each end
thereof which are adapted to cooperate with and
ride along the flange or track portions § of the
structural members 3.  Between the rollers 20,
there is mounted on the shaft 18, a plurality of
rotatable sheaves 21 and a. downwardly extend-
ing hook 22 having a hook portion 23 arranged
on the extreme lower end thereof which is adapt-
ed to cooperate with the ladle to be tiited.in a
manner hereinafter to be described.. Within the
mast 2 adjacent the bottom thereof and at a
po1nt du‘ectly ‘opposite the drum (4, there is ar-
ranged a cam member 24 which is positioned cen-
trally between the structural- members 3 with

- the upper and lower cam surfaces 25 and 26, re-
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spectlvely, -of the cam member disposed sub-
stantially at right angles to each-other. The
lower end of each of the flanges or tracks 5 pref-
erably is curved inwardly toward the center of

.~ the mast as at 52 and terminate at a point directly
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opposite the upper cam surface 25-of the -cam
member 24.

. Intermediate the length of the hook 22 there
is integrally arranged therewith, a rearwardly ex-

.- tending hollow arm. portion 27 having a roller-28

&6

rotata.bly arranged in the outer end thereof which
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is ada.pted to act as a cam follower and cooperates

with the cam surfaces 25 and 26 of the cam 24, in -

g manner to be described. . As more clearly shown
in Figures 3, 5, and 6 of the drawings, the roller

28 is preferably mounted on a stud shaft 29 pref-:
. erably carried by a U-shaped member 30 mov-.
ably mounted within the arm-like portion 27.

The member 30 is guided in its movement within
the arm: portion preferably by means-of horizon-
tally disposed top:and bottom guide: portions 3t

carried by the arm portion, and is prevented from:
movement out through the end of the arm por-:

tion preferably by means of vertically extending
side stop portions 32. »
21, there is arranged also preferably a compres-
sion coil spring 33 with one-end thereof bearing:
against the bottom of the U-shaped member 30

Within the arm’ portion:
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-and at the opposite end of the coil. spring 33, .

there is arranged a movable plate-like seating’
member 34. - There is arranged also within- the,

arm; portion 21, an adJustlng screw 35 which is
. carried’ by & plate member 3§ suitably attached to
the arm: portlon _There: is po<‘1t1oned on- the
screw'35, a palr of lock nuts 37T, and the‘inner: end
of the screw is-positioned agamst the: plate: or
seating member 34, and it is the purpose of the
screw to adjust the compressive force of the

spring 3% in a well known manner. It is the pur-:
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. pose-of ‘the coil springs 88to maintain the roller: -

28 in its outermost position in‘the arm’ portion 27
for g purpose Wh1ch W111 heremafter become ap-
parent.,

There is arranged around the sheaves 271 of'the
trolley I8; the sheaves T arranged dt'thetop-of the

mast, over the sheaves 10-and the drum (4, pref-.
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" tion: 28° dlsposed below the floor-level.
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erably & pair of cables or ropes: 38 for mampulat- :

ing the trolley. One end of esch of the cables 38
is attached preferably to an equalizer’ 39 carried:
by o U=shaped member 40 which is pivotally con~
nected ‘to the shaft 6 &t the upperend of the mast
“The opposite end’ of each of the cables 38°is
connected to the drum: ld and’ are adapted- to be
wound therearound; °
Directly below the lower cam: surface 26:of the
cam member 24) there is’ arranged preferably a
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limit switch #1 w1th which the hook 2% cooperates -

for deenergizing the motor 11 when the hook is
moved to its lowermost position, and there is dr~
ranged-at the top of the mast 2 preferably another
limit switch 42 with’ which the Hook cooperates:to
deenergize the motor 1T when the-hook has:been
moved: to its: uppermost position on the:mast;

In operation; the:motor 1T is energized, and the-

drum’ (4-to-which the cables' 38" are attached is
then rotated through-the action of the gear reduc~
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Upon further movement of the trolley 18 upward-
ly along the inclined track 5 to the top of the
mast, it will be seen that the ladle 44 is tilted
about the fulcrum or pivot 47 so that the contents
thereof are poured therefrom, as shown in the
broken lines of Figure 1 of the drawings.
the trolley 18, together with the hook 22 carried
thereby, reaches its uppermost position. on the
mast; it: will be seen that the trolley strikes the
limit: swmch 42:thereby deenergizing the. motor 17.

After the pouring of the hot metal from the ladle:
44 has been completed, the motor 17 is energized
so as to travel in a reverse direction and the cables
38 are unwound from the drum {4 thereby per-

mitting the-trolley 18 to pass downwardly along
. the track: 5

As: the trolley 18 approaches the
curved. portion: of the frack, it will be seen that
the roller 28 carried by the arm portion 27 of the
hook 22 will again contact the upper cam surface
25 of the:cam member 24. As the trolley 18 con-
tinues to move downwardly, it will be seen that it
moves inwardly of the mast over the curved lower
ends 5% of the'track 5:and that the roller 28 passes
from the cam surface 25 and down over the lower
cam surface:26 thereby disengaging the hook por-
tion-23 from the pin 43 of the ladle:44 and re-
turning: the ladle to its' normal position on the
truck45:. When the hook 22 reachesits lowermost
position; as shown: in the full lines of Figure 1 of
the drawings, it will be seen that the hook is’ dis-
posed wholly within the mast 2 with the hook por-
“When the -
hook 22 reaches this' lowermost position, it will
be-seen that the roller 28 strikes the: limit’ swztch'
41 thereby deenergizing the motor I T :

Tt will be understocd-that the pin 4% of the ladle
with which the hook 22" cooperates to- tilt- the
same'is not alwiys disposed in the sanre posmon
on variousladles: This condition'is primarily due
to the fact that the ladle iy not always placed
in' the same- position on the car or truck: = To
correct this- condition so as to insure that' the
hook portion- 2% of the hook will always properly
engage the pin 4% of the particular ladie to be
tilted* positioned opposite the mist 2, the' roller
2§ in- the'end- of the arm portion 2T of the-Hook
is’ mounted yieldably therein: due to the gction
of’ tHe coil* spring™ 88, -The roiler 28 is always
mamtamed in its outermost’ position in the end
of’ the arm- portion 21" due to the compressive

" actiomn off the coil' spring 38, If the p1n 43 of ‘the
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tion-unit 16" and the coupling 15. - Upon rotation ~

of the drum’ 14, the cables 38 will be wound'there~
around, and’ the trolley’ 18 will be moveéd upwardly
along the track 5 -due to- the action thereof. As
the trolley 18 is moved upwardly over the inward~
ly curved lower ends §* of the track"§; it will be
seen that thehook 22 arranged therewith will also

bemoved-and that the roller 28 carried by the arm:

portion 27 will: move along the lower cam surface

26° of the'cam 24, and-the hook  will be-moyed out<'

" wardly from withih the'mast. After the roller'?8
has passed’ along the cam surface 26°to the outer
side-of the cam, it will-be-seen that the hook por-

tion 28 will be forced outwardly and’ upwardly into.

engagement with' a horizontally d1sp05ed pin-43
carried by a ladle 44 adapted'to be tilted, gs shown:
in the broken lines of Figure 1 and the full'lines
of Figure 2. It will'be' understood that the Tadle
4% is mounted: on: g truck or car-45’ which: is'po=
sitxoned on raﬂs 43 dlrectly opposme the mast 2
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© is in contact with-the cam surface 25;
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Tadle i5: positionied too far to the right; ag shown:
in* Figures 1 -and 2" of the drawings; it wily be‘
seen that the outér side of the hook 2% at & pmnt
immediately above- the: hook portion 23 thereof,
will' strike the pin 43 of the ladle when the roller'
28 passes onto the upper cam- surface 25 of the
cam member 24; thereby forcmg the hook back-
wardly. It will be seen that when the hook 22
is' forced’ Backwardly; that the roller 28° which
will be
moved inwardly into the arnr portion 2¥ agdinst
the action of the coil spring 38 thereby permit~
ting' the hook portion 2% to properly’ and’ securex
1y engage the pin 43 of theladle;  After: the- trol-

" ley 18 has moved upwardly a short distance-along

the'track 5, it will'be seen-that the roller Z§ moves
out. of contact with the' upper cam' surfédce 25
and that the roller 28 again-will be' moved to its
outermost position in the end-of the arm portion
2T due to the action of the" coil sprmg ‘33, By
providing such a construction, it wiil'Be seen:tHat
the ‘hook 22 is-assured’ of properly engaging the
pin 43 of the ladle, even though the- pm is: not
inrthe same position in‘all’ cases.. N

When -
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As a result of my invention, it will be seen
that there is provided & hook mechanism for a
ladle tilting apparatus which automatically en-
gages with the pin of the ladle so as to tilt the
same When the trolley is moved upwardly along
the mast, and automatically disengages from the
pin of the ladle when the trolley.is moved down-
wardly alcng the mast, and the ladle is returned
t0 its normal position on the truck. It will also
be seen that the hook in its normal position, is
maintained in a retracted position within the
mast with the hook portion thereof disposed be-
low the floor level so as to eliminate any obstruc-
tion in front of the mast between the same and
the car or rails.

While I have shown and described one specific
embodiment of my invention, it will be under-
stcod that this embodiment is merely for the
purpose of illustration and description and that
various other forms may be devised within the
scope of my invention, as defined in the appended
claims.

I claim:

1. In a ladle tilting apparatus, the combina-
tion. with an upwardly and forwardly inclined
track, a trolley arranged on said track, and means
for moving said trolley along said track, of a
downwardly extending hook carried by said trol-
ley, a rearwardly extending adjustable cam fol-
lower on said hook, and camming means arranged
adjacent the lower end of said track for auto-
matically causing said hock to move into en-
gagement with the ladle to be tilted when said
trolley is moved upwardly, and for automatically
disengaging said hook from the ladle after said
trolley has been lowered to return the ladle to its
normal position.

2. In a ladle tilting apparatus, the combina-
tion with an upwardly and forwardly inclined
track, a trolley arranged on said track, and means
for moving said trolley along said frack, of a
downwardly extending hook carried by said trol-
ley, a cam member arranged adjacent the lower
end of said track, a rearwardly extending arm

portion carried by said hook, and a roller ar- .,

ranged on the outer end of said arm portion
which cooperates with said cam, said cam adapt-
ed to automatically move said hook into en-
sagement with the ladle to be tilted when said
trolley is moved upwardly, and to automatically
disengage said hook from the ladle after said
trolley has been lowered to return the ladle to its
normal position.

3. In a ladle tilting apparatus, the combina-
tion with an upwardly and forwardly arcuated
mast having an inclined track carried thereby,
a trolley arranged on said track, and means for
moving said trolley along said track, of a down-
wardly extending hook carried by said trolley,
a rearwardly extending cam follower on said
hook and a cam member arranged within said
mast adjacent the lower end of said track, said
cam being constructed and arranged so as to
cause said hook to move automatically out-
wardly from said mast into engagement with
the ladle to be tilted when said trolley is moved
upwardly, and to automatically disengage said
hook from the ladle when said trolley is lowered
to return the ladle to its normal position and to
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move said hook inwardly to a refracted position
within said mast.

4. In a ladle tilting apparatus, the combina-
tion with an upwardly and forwardly arcuated
raast having an inclined track carried thereby,
a trolley arranged on said track, and means for
moving said troliey along said track, of a down-
wardly extending hook carried by said trolley, a
cam member arranged within said mast adja-
cent the lower end of said track, the lower end of
said track being curved inwardly toward the
center of said mast and terminating adjacent
said cam member, a rearwardly extending arm
portion ecarried by said hook, and a roller ar-
ranged on the outer end of said arm portion
which cooperates with said cam, said cam mem-
her being constructed and arranged so as to cause
said hook to move automatically into engage-
ment with the ladle to be tilted when said trolley
is moved upwardly and to automatically disen~
sage said hook from the ladle after said trolley
has been lowered to return the ladle to its nor-
mal position go that said hook is moved inwardly
to a retracted position within said mast.

5. In a ladle tilting apparatus, the combina-
tion with an upwardly and forwardly inclined
track, a trolley arranged on said track, and
means for moving said trolley along said track,
of a downwardly extending hook carried by said
trolley, a cam member arranged adjacent the
lower end of said track, a rearwardly extending
arm portion carried by said hook, a roller ar-
ranged in the outer end of said arm portion
which cooperates with said cam member, said
roller mounted for limited movement longitudi-
nally of said arm portion, and a compression
coil spring carried by said arm portion for main-
taining said ‘roller normally in its outermost
position on said arm portion, said cam member
adapted to automatically move said hook into
engagement with the ladle to be tilted when said
trolley is moved upwardly, and to automatically
disengage said hook from the ladle after said
trolley has been lowered to return the ladle to
its normal position. .

6. In a ladle tilting apparatus, the combina
tion with an upwardly and forwardly inclined
track, a trolley arranged on said track, and
means for moving said trolley along said track,
of a downwardly extending hook carried by said
trolley, a cam member arranged adjacent the
lower end of said:track, a rearwardly extending
arm portion carried by said hook, a .roller ar-
ranged in the outer end of said arm portion
which cooperates with said cam member, said
roller mounted for limited movement longitudi-
nally of said arm portion a compression coil
spring carried by said arm portion for main-~
taining said roller normally in its outermost
position on said arm, and means for adjusting the
compressive force of said spring, said cam mem-
ber adapted to automatically move said hook
into engagement with the ladle to be tilted when
said trolley is moved upwardly, and to automati-
cally disengage said hook from the ladle after
said trolley has been lowered to return the ladle
to its normal position. .

FRED E. KLING.




