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3,111,228
CRANE
Raiph P. Anderson, Willoughby, Ohio, assignor to The
Cleveland Crane & Enginecering Compary, Wickiiffe,
Ohilo, a corporation ef Okio
Filed Feb. 12, 1562, Ser. No. 172,568
3 Claims. (Ci 212—138)

The present invention relates to cranes and more par-
ticularly to cranes especially designed for dumping ladles,
such as, slag ladles employed in steel mills.

One of the principal objects of the invention s the
invention is the provision of a novel and improved crane
especially adapted for dumping ladles, and the like, which
is relatively inexpensive in construction but efficient and
reliable in operation.

More specifically, the invention contemplates the pro-
vision of a crans especially adapted for dumping large
ladles, and the like, having a horizontally mcvable trolley
comprising a main hoist mechanism for lifting the ladle
and an auxiliary hoist mechanism for tilting the ladle,
the hoist mechanisms, or at least parts thereof, being
movable horizontally in the trolley relative to one an-
other so that the grabs of the respective hoist mechanisms
can be moved closer together as the ladle is tipped.

The invention resides in certain constructions and com-
binations and arrangements of parts and further advan-
tages of the invention will be apparent to those skilled
in the art to which it relates from the following descrip-
tion of the preferred embodiment described with reference
to the accompanying drawings forming a part of this
specification, and in which:

FIG. 1 is a side elevational view of a crane embodying
the present invention;

FIG. 2 is a sectional view, with parts omitted, approxi-
mately on the line 2—2 of FIG. 1;

FiG. 3 is a fragmentary plan view of the crane;

FIG. 4 is a fragmentary side elevational view of the
crane with paris in a different operating position, other
parts broken away, and portions in section approximately
on the line 4—4 of FIG. 3; and

FIG. 5 is a sectional view, with portions in elevation,
approximately on the line 5—5 of FiG. 3.

While the invention is susceptible of various mecdifica-
tions and aiternate constructions, the present preferred
embodiment is shown in the drawings and herein described
in detzil. It is to be understood, however, that there is
no intention to limit the invention to the apparatus shown,
but it is the dntention to cover hereby any and all em-~
bodiments of the invention herein disclosed.

Referring to the drawings, the crane shown therein is
a traveling-type gantry crane formed of a plurality of
structural members welded or otherwise secured together
and comprising a horizontal bridge member or structure
A supported by side frame members or structures B, C,
connected to the bridge A adjacent to its opposite ends.
The side frames B, C, are supported on and travel along
spaced rails 19, i1 forming a wide runway along which
the crane is driven by operator controlled reversible elec-
tric bridge travel motors 12, suitably connected to one
or more of the support wheels 13 of the end frame. The
control for the motors 12, as well as the other motors
of the crane, hereinafter referred to, is located in a
conirol cab D fixedly suspended from the bridge A and
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to which access may be had by means of a stairway, desig-
nated generally by the reference character E. The stair-
way E also provides access to the walkway 15 extending
around the bridge, etc. The crane thus far described
may be of any commercial construction and wiil not be
further described except to say that the bridge A com-
prises two girders 7 and 18 having rails 28, 21 on their
top sides which form a runway for a carrier or trolley T.

The troiley T comprises a suiiable frame 25 provided
with a plurality of wheels 26 by which it is supported
for movement lengthwise of the bridge upon the bridge
runway formed by the rails 28, 21 on the girders 17, 18.
The right-hand end wheels 26, as the trolley is viewed in
the drawings, are driven by an operator controlled reversi-
ble electric trolley travel motor 27 on the trolley frame
25 and connected to the wheels, referred to, in a conven-
tional manner. The construction is such that the trolley
may be traveled selectively in either direction by the crane
operator or held in a predestermined position upon the
bridge A, the motor 27 being provided with an automatic
solenoid operated brake 28,

The troliey T shown is provided with a main hoist
mechanism, designated generally by the reference char-
acter M and an auxiliary hoist mechanism, designated gen-
eraily by the reference character M. The main hoist
mechanism comprises a cable drum 35 adapted to be ro-
tated in opposite directicns by a reversible electric main
hoist drive motor 38 fixed to the frame 25 of the troliey
and under the control of an operator in the control cab
D. The motor 36 is connected to the cable drum 35
by a conventional drive mechanism 37 including a hoist

rake. The motor 36 is also supplied with an automatic
solenoid operated brake 38.

The main cable drum 35 is provided with two pairs
of cables 49, 41 and 42, 43 adapted to be wound ontc
the near and far ends of the cable drum, respectively,
as viewed in the drawings, or unwound therefrom depend-
ing upon the direction of rotation of the drum 35. The
ends of the main hoist cables 40, 41 not connected to the
drum 35 are connected to opposite ends of a member 44,
the center of which is pivotally connected by a link to one
side of a grab assembly, designated generally by the refer-
ence character H. From the cable drum 35, the cables
49, 41, pass downwardly about sheaves 58, 51 rotatably
connected to the grab assembly H adjacent to the connec-
tion of the member 44 thereto. From the sheaves 58, 51,
the cables extend upwardly and about sheaves 52, 53,
rotatably supported in the frame 25 of the trolley. From
the sheaves 52, 53, the cables extend downwardly around
sheaves 54, 55, coaxial with and similar to the sheaves
59, 51, previously referred to, then upwardly and about
sheaves 35, 57 in the frame of the trolley coaxial with
and similar to the sheaves 52, 53. From the last men-
tioned sheave, the cables extend downwardly to the mem-
ber 44 to which the ends thereof are fixedly secured.

The other pair of main hoist cables 42, 43 are connected
to the main hoist drum 35 and to the grab H in a manner
similar to that in which the main hoist cables 40, 41 are
connected thereto, and will not be described in detail.
In the drawings the corresponding parts are designated by
the same reference characters with prime marks applied
thereto. It is to be understood, however, that the second
pair of main hoist cables 42, 43 are connected to the
opposite end of the grab H from the end to which the
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first mentioned main hoist cables 48, 41 are connected
thereto.

The grab assembly H comprises a plurality of hook
members 69, 61 pivotally connected to a cross membe
62 to which latter member the bottom sheaves about
which the main hoist cables engage are connected. The
lower ends of the hook members 69, €1 are adapted to
engage about projections 64, 65, respectively, on oppo-
site sides and adjacent to the top of a ladie L which it is
desired to dump.

From the foregoing it will be apparent that as the main
hoist mechanism M is operated to wind or unwind the
main hoist cables on or off of the main hoist cable drum
35, the grab assembly E and in turn the ladle L will be
raised or lowered depending upon the direction of rotation
of the cable drum 35.

In addition to the main hoist mechanism M, the trolley
T comprises the auxiliary hoist mechanism N, previously
referred to. This mechanism includes an auxiliary grab
assembly including a hook member 68 pivotally connected
between two pairs of coaxial sheaves 62, 70 and 7%, 72
and which assembly is suspended by a cable 73, opposite
ends of which are connected to and adapted to be wound
on or unwound off an auxiliary cable drum 75 rotatably
supported in the frame 23 of the trolley T. The drum 75
is adapted to be rotated in opposite directions by an oper-
ator controlled reversible electric motor 76 carried by
the frame 25 of the trolisy T and connected to the aunxil-
iary cable drum 75 by a suitable drive 77 similar to the
drive 37, previcuslty referred to. The motor 76 is also
provided with an automatic sclenoid operated brake 78.
From the auxiliary cable drum 73, the opposite end
reaches of the cable 73 extend downwardly and then
about the two outer sheaves 69, 72, then upwardly and
about sheaves 88, 81 pivotally connected to a carriage 82
supported by wheels 83 on a runway formed of two
spaced rail-like members &4, 85 fixed in the frame 25 of
the trolley T. The members 84, 85 extend lengthwise of
the trolley and are located between the main and auxil-
iary cable drums 35, 75 which drums are parallel to one
another and extend transversely of the length of the trolley
T, that is, transversely of the direction in which the trolley
T moves on the bridge A. From the sheaves 89, 81, the
auxiliary hoist cable 73 extends downwardly about the
inner two sheaves 78, 71 and then upwardly where the
center loop of the cable passes over an equalizing sheave
83 pivotally connected to the carriage 82 on the troliey T.
The carriage or movable assembly 82 is adapted to be
moved lengthwise of the runway formed by the rail-like
members 84, 35 by a lead screw 39 fixedly connected to
the left-hand end of the carriage, as viewed in the draw-
ings, and projecting through a rotatable nut located in a
housing 91 connected to the frame 25 of the trolley. The
threaded nut, referred to, has a worm wheei formed on
its exterior which is continuously in mesh with a worm
rotatably supported in the housing 91 and adapted to be
driven in opposiie directions by an operator comirol re-
versible electric worm drive motor 92, carried by ths
frame 25. The construction is such that when the motor
@2 is operated the carriage 82 and in turn the sheaves 89,
81, 88, are moved lengthwise of the trolley T depending
upon the direction of rotation of the motor 92.

In operation, the auxiliary hook-like grab 68 is con-
nected to the Iadle L adjacent to the bottom thereof at
a point spaced approximately midway between the pro-
jections 64, 65 engaged by the main grab H, and with the
{adle L suspended by the main grab it is dumped by actua-
tion of the auxiliary hoist mechanism N to raise the auxil-
iary grab 68 and thus tilt the ladle about an axis extending
through the projections &4, 65 thereof. The runway
formed by the rail-like members 84, 85 is preferably of
such a length that when the carriage 82 is at the end
thereof adjacent to the auxiliary drum 75 the auxiliary
grab 68 and the sheaves to which it is comnected are
approximately in linc with the edge of the ladle. As the
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auxiliary grab is raised by actuation of the auxiliary hoist

echanism N to dump the ladle, the worm drive motor $2
is operated to move the carriage 82 towards the opposite
end of the runway formed by the rail-like members 84, 85,
that is, towards the main hoist drum 33, so as to keep
the puil on that part of the auxiliary hoist cable extending
from the carriage 82 to the auxiliary grab assembly sub-
stantially vertical or slightly inclined towards the main
hoist mechanism. As the dumping of the ladle L progres-
ses the carriage moves towards the main hoist as indi-
cated in dot-dash lines in FIGS. 1 and 4 of the drawings.
The advaniage of this construction is the fact that as the
ladie is dumped the pull exerted by the auxiliary hoist
mechanism is maintained in a direction for maximum ef-
ficiency. As the ladle L is again righted the carriage 82 is
returned to its initial starting position shown in full lines
in the drawings.

As an alternative construction to that shown, the main
and auxiliary hoist mechanisms may be made movable in
their entirety relative to one another, bui the preferred
construction shown is considered a less expensive way of
accomplishing the desired result.

From the foregoing discussion of the preferred embodi-
ment of the invention, it will be apparent that the objects
heretofore enumerated and others have been accomplished
and that there has been provided a novel and improved
crane especially designed for dumping large ladles. As
previously mentioned, the invention is not limited to the
particular construction shown, but it is the intention to
hereby cover any construction utilizing a trolley having
both main and auxiliary hoist mechanisms movable rela-
tively towards and away from one another for the purpose
indicated or in which parts of the hoist mechanisms are
movable relative to one another, as in the preferred em-
bodiment shown.

Having thus described my invention, what I claim is:

1. In a crane: an overhead bridge; a crane trolley mov-
able along said bridge; a main grab assembly; a first
sheave rotatably connected to said main grab assembly;
a main hoist on said trolley comprising a main hoist cable
drum; a main hoist cable extending from said main hoist
cable drum, encircling said first sheave and returning to
said crane trolley; an auxiliary grab assembly; a second
sheave rotatably connected to said auxiliary grab assem-
bly; an auxiliary hoist on said trolley comprising an aux-
iliary hoist cable drum; an auxiliary hoist cable extend-
ing from said auxiliary hoist cable drum, encircling said
second sheave and returning to said crane trolley; means
supporting said cable drums in said trolley for rotation but
against linear movement relative thereto; and means for
moving a portion of one of said cables other than the
portion thereof on its cable drum in a generally horizontal
direction relative to the other of said cables.

2. In a crane: an overhead bridge; a crane trolley mov-
able along said bridge; a main hoist on said trolley com-
prising a main hoist cable drum; a main grab assembly
adapted to engage a ladle; a first sheave rotatably con-
nected to said main grab assembly; a main hoist cable
operatively connected to said main hoist drum and having
a depending loop reaved about said first sheave and re-
turned to said trolley; an auxiliary hoist on said trolley
comprising an auxiliary hoist cable drum; an auxiliary grab
assembly adapted io engage a ladle; a second sheave ro-
tatably connected to said auxiliary grab assembly; cable
supporting means slidably supported in said crane trolley
for movement in a general horizontal direction toward
and from said auxiliary hoist cable drum; an auxiliar
hoist cable operatively connected to said auxiliary hoist
cable drum and having a depending loop reaved about
said second sheave and returned to said cable supporting
means slidably supported in said crane troiley, and means
for moving said cable supporting means.

3. In a crane: an overhead bridge; a crane trolley mov-
able along said bridge; a main grab ascembly adapted to
engage a ladle; a main hoist on said trolley comprising a
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main hoist cable operatively connected to said main grab
assembly; an auxiliary hoist on said trolley comprising
an auxiliary hoist drum; an auxiliary grab assembly
adapted to engage a ladle; first sheave means rotatably
connected to said auxiliary grab assembly; second sheave
means slidably supported in said crane trolley for move-
ment in a generally horizontal direction towards and
from said auxiliary cable drum; an auxiliary hoist cable
having opposite ends thereof operatively connected to said
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auxiliary cable drum and having its intermediate porticn
reaved about said first and second sheave means; and
power means for moving said second sheave measus in
said generally horizontal direction towards and from said
auxiliary cable drum.
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