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Counterweight fixing device

The invention relates to a counterweight fixing means
for a crane with a counter Jjib, in particular for a
slewing tower crane with luffing 3jib, comprising a
carrier bar, a connection of the carrier bar to the
counter Jjib, and counterweight blocks that can be

hooked onto the carrier bar, and plug-in pins.

For cranes, various options for the attachment of
counterweights to the counter Jjib are known, for
example the placing of the counterweights onto the
counter Jjib, the laying of the counterweights into a
basket on the counter jib, or the hooking of the
counterweights onto the counter jib. Said counterweight
attachment variants have the disadvantage that they
demand either particularly precise work during the
mounting process and/or give rise to a not

inconsiderable noise nuisance during operation.

In particular, the most commonly used counterweight
apparatus variant, the laying of counterweights into a
basket, generally generates disturbing noises owing to
a movement of the counterweights back and forth in the
basket. This method is particularly unsuitable for
slewing tower cranes with a luffing jib. Since, during
an upward pivoting movement of the load Jjib, the
counter Jjib connected to the load jib is lowered and,
in the process, changes its angle with respect to the
tower, the counterweights, which are normally not
tailored in a precisely fitting manner to the basket,
slide around in the basket. If the basket is not closed
off at its top side, there is furthermore the risk of
counterweights sliding or tipping out of the basket in

the case of short outreach configurations.

The conventional methods for the hooking of

counterweights onto counter jibs are also

disadvantageous in particular in the case of luffing
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cranes. In one known approach for equipping the counter
jib with counterweights, it is provided that, in disk-
shaped counterweight blocks, which are normally cast
from concrete, in each case one recess in the form of a
bore 1is formed on the two narrow sides situated
parallel to the longitudinal axis, into which recesses
there is plugged in each case one plug-in pin. The
plug-in pins are designed, 1in relation to the bores,
such that a part of the plug-in pins protrudes out of
the counterweight blocks after the plugging-in process.
Said protruding part of the plug-in pins serves for
hooking onto the counter jib. In the case of this known
counterweight fixing means, notches are provided on the
counter Jib in each case for the hooking of the
counterweight blocks onto the two longitudinal beams,
which notches predefine the position of the
counterweight blocks. The protruding parts of the two
plug-in pins of a counterweight block are placed in
each case into two notches which are situated opposite
one another on the two longitudinal beams. This demands
high precision during the mounting process.
Furthermore, it is normally the case that no further
fixing of the hooking-on arrangements is provided, such
that this system, too, does not offer adequate safety
for slewing cranes, because the plug-in pins can slide
out of the notches during the raising of the jib and
the associated lowering of the counter jib. Even
securing the plug-in pins in the notches by means of an
additional rail, which would require further effort
during the mounting process, would not vyield a
counterweight fixing system that would also be
satisfactory for slewing cranes. In the case of said
conventional systems, it is specifically the case that
the counterweights have a degree of play in the
direction of the longitudinal axis of the counter 7jib

in order that the demands for precision during the

mounting process_are not increased yet further in_ the

case of a full set of counterweights being fitted, or
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in particular if only a partial set of counterweights
is loaded. This has the effect that, in the event of a
change in angle of the counter jib with respect to the
tower of the crane, the plug-in pins that are mounted
in the notches of the carrier of the counter jib, and
thus also the counterweight blocks, perform a partial
rotation. The tipping-over of said counterweight
blocks, and in particular also the abutment of said
counterweight blocks against one another that sometimes
occurs, denerate disturbing noises to the point of

being a noise nuisance.

A particular disadvantage of said known counterweight
fixing 1s that the elements composed of counterweight
blocks and plug-in pins must in each case be precisely
adapted in terms of their dimensions to the individual
crane model 1in order to fit into the hooking-in
openings on the counter Jib but secondly 1lie
adequately, by way of the plug-in pins, on the
longitudinal beams of the counter jib.

The invention 1is therefore based on the object of
providing a counterweight fixing means which does not
have the above-mentioned disadvantages, that is to say
a counterweight fixing means which permits easy
mounting and which can be used with different crane
types, 1in particular also 1in the case of luffing

cranes.

The object 1is achieved by means of a counterweight
fixing means for a crane, which has a counter jib, in
particular for a slewing tower crane with luffing jib,
comprising a carrier bar, a connection of the carrier
bar to the counter jib, and one or more counterweight
blocks that can be hooked onto the carrier bar, and one

or more plug-in pins, in the case of which

counterweight fixing means_the carrier bar is arranged
substantially at right angles to the longitudinal axis
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of the counter jib and horizontally, and the connection
of the carrier bar to the counter jib comprises two
connecting struts which are arranged at right angles to
the carrier bar and which lie parallel to one another,
and the counterweight fixing means comprises a
transverse rail which 1is arranged parallel to the
carrier bar, wherein the transverse rail has recesses
for receiving plug-in pins, and the counterweights have
substantially a U-shaped cross section, wherein the
aperture in the U-shape allows the counterweight blocks
to be hooked onto the carrier bar, and wherein the
counterweight Dblocks, on their narrow side which 1is
directed toward the counter Jjib when the counterweight
blocks are in the hooked-on state, have recesses for

receiving the plug-in pins.

A “horizontal” arrangement of the carrier bar means
that one end and the other end of the carrier bar are
each at substantially the same distance from the

ground.

Further embodiments are defined in the subclaims, or

are described below.

The carrier bar is preferably a round bar. It is then
expediently the case that the shape of the apertures in
the counterweight Dblocks, by way of which the
counterweight blocks are hooked onto the round bar, are
of rounded form at the closed end of the aperture. The
counterweight blocks can be positioned particularly
easily on a round bar, or else on any other desired
carrier bar, if the aperture in the U-shape of the
counterweight blocks, that is to say the aperture by
way of which the counterweight blocks are hooked onto
the carrier bar, has a larger diameter toward the open

aperture than at the closed aperture end. It 1is
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from the open aperture end toward the closed aperture

end.

In the case of such a counterweight fixing means, the
counterweight blocks may 1in particular be cast from
concrete. The outlay for drilling recesses for the
plug-in pins in Dblocks composed of concrete 1is
relatively manageable. This also applies to the
machining of the apertures into the counterweight
blocks that are provided for hooking onto the carrier
bar. The apertures for hooking on may be allowed for

already during the casting of the blocks.

The counterweight fixing means according to the
invention permits relatively generous tolerances in the
design of the counterweight blocks. The aperture in the
counterweight block for hooking onto the carrier bar
does not need to be cut so as to exhibit exact fitting
accuracy. The dimensions of the counterweight blocks,
in particular with regard to the height and the width
of the counterweight blocks on the broad side thereof,
are variable, such that, aside from the variation of
the number of counterweight blocks that are hooked on,
it is additionally possible for the overall
counterweight to be adjusted by way of the dimensions
of the individual counterweight Dblocks. Relatively
large tolerances are also possible with regard to the
longitudinal axis of the bores for the plug-in pins. A
plug-in pin does not need to completely fill a recess
in a counterweight block, as long as said plug-in pin
merely connects the counterweight blocks and the
transverse rail in captive fashion. The bores for the
plug-in pins extend into the counterweight blocks to a
distance of for example between 100 and 200 mm.

The connection of the plug-in pins to the transverse

rail preferably provides that the recesses are notches

on the top side of the transverse rail. Here, according
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to the invention, the expression “transverse rail”
should also be understood to mean constructions in
which, on the transverse rail itself, there are also
mounted further elements into which the recesses are
formed. Such elements are for example separate rails
which are short in relation to the transverse rail
itself and which therefore only have the recesses for
the hooking-in of the plug-in pin(s) of one or two
counterweight blocks. By means of notches on the top
side of the plug-in rail, including notches that are
formed into elements that are mounted on the transverse
rail, it is possible for counterweight blocks for which
the plug-in pin has already been plugged into the
recess to be hooked onto the carrier bar. The plug-in
pin then rests, as in the case of conventional
counterweight fixing means, on the top of a supporting
element, the transverse rail, but is plugged by way of
the other end into the counterweight block. For fixing
and usability in the case of 1luffing cranes, it is then
merely necessary for a fixing device, preferably a
locking bar, to be provided over the notches with the

plug-in pins resting therein.

A further preferred connection of the plug-in pins to
the transverse rail 1is realized by virtue of the
recesses for receiving the plug-in pins extending
through the transverse rail. In this way, the plug-in
pins can be pushed through the transverse rail in a
simple manner. The fixing of the plug-in pins may be
realized in any desired manner. A person skilled in the
art, on the basis of his average capabilities, is
immediately familiar with technical means for
preventing the plug-in pins from sliding out of the

recesses again.

It is preferable for the length of a plug-in pin to

substantially correspond to the sum _of the length of a
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recess for the plug-in pins in a counterweight and in

the transverse rail.

It is also advantageous for the plug-in pins to each
have a length which is greater than the length of the
recesses for receiving the plug-in pins in one of the
counterweight blocks, on the one hand, and in the
transverse rail, on the other hand.

In the case of the counterweight fixing means according
to the invention, the shape of the counterweight blocks
is preferably selected such that the center of gravity
of a counterweight block is, in relation to a division
of the counterweight block by the aperture for hooking-
on purposes, situated at the side of that leg of the U-
shaped counterweight block which is situated closer to
the counter jib than the other leg. In this way, the
construction according to the invention is utilized
optimally with regard to the force distribution. This
is advantageous in particular 1f the recesses in the
transverse rail are notches into which the plug-in pins
that plug into the countexrweight blocks are hooked,
because in this way, even in the case of luffing cranes
with a rigid connection between load jib and counter
jib, the plug-in pin tends to press against the
transverse rail, and not against the fixing device,
during a raising of the load jib and the associated
lowering of the counter 3jib. The transverse rail
prevents the counterweight blocks from rotating in the
direction of the counter jib about the axis formed by
the carrier bar. In this way, the counterweight blocks
rest on the carrier bar virtually without movement even
if the angle of the counter jib relative to the tower
of the crane deviates significantly from the plane
parallel to the ground, in which plane the counter jib
and load Jjib are situated when in the horizontal

position.
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A particularly simple, material-saving and  thus
preferred embodiment of the counterweight fixing means
according to the invention is obtained if the
connecting struts are each arranged with one of their
ends on one end of the carrier bar. This embodiment is
advantageous in particular if the transverse rail also
has, at a maximum, the length of the carrier bar. In
this way, a frame with a rectangular outline 1is

obtained as a holder for the counterweight blocks.

It 1is advantageous in particular for the connecting
struts to lie parallel to the longitudinal axis of the

counter jib.

The invention will be explained in more detail below on

the basis of the following figure, in which:

figure 1 shows a perspective view of an embodiment of
the counterweight fixing means according to
the invention, with hooked-on counterweight
blocks,

figure 2 shows a cross section, from a side elevation,
through a counterweight block of the
counterweight fixing means according to the
invention as per figure 1, without counter

jib.

Figure 1 shows an embodiment of the counterweight
fixing means (1) according to the invention, with two
hooked-on counterweight blocks (4). The counterweight
fixing means (1) comprises a round bar as a carrier bar
(2). The U-shaped counterweight blocks (4) are hooked
by way of their aperture (9) onto the round bar. The
aperture (9) 1is formed so as to be wider toward the
open aperture end. The carrier bar (2) is connected via

two connecting struts (6) to the transverse rail (7),

which components altogether form a closed frame

structure. The ends of the connecting struts (6) are
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directly connected to the ends of the carrier bar (2),
such that no unnecessary and possibly even obstructive
overhanging regions are provided in the frame
structure. The frame structure is mounted directly on

the counter jib (3).

In the embodiment shown, the counterweight blocks (4)
are solid elements machined from a single piece, said
elements being shaped such that their center of gravity
lies in that leg (l1la) of the counterweight block which
is situated closer to the counter Jjib when the counter
element is in the hooked-on state. Plug-in pins (5) are
situated on that narrow side (10) of the counterweight
blocks (4) which is oriented toward the counter jib (3)
in the hooked-on state of the counterweight blocks (4)
as shown in the present case. The transverse rail (7)
fixes the counterweight blocks (4) in the hooked-on
position that was adopted while the load Jjib and
counter jib (3) were in the horizontal state. In the
present case, the transverse rail (7) is also, within
the meaning of the invention, considered to encompass
short rails mounted on the transverse rail itself. Said
short rails have notches as recesses (8a) such that,
during the construction of the counterweight fixing
means (1), the counterweight blocks (4) equipped with
the plug-in pins (5) can be hooked onto the frame
structure. A fixing device (12), in the present case a
locking rod, encloses the plug-in pin (5) in the recess
(8a), in the form of a notch, of the transverse rail
(7), such that the counterweight block (4) cannot
rotate about the round bar. Figure 1 shows, for one
counterweight block (4), the state during the hooking
of the plug-in pin (5) into the transverse rail (7)
with the counterweight block (4) resting on the round
bar, without the plug-in pin (5) being fixed in the
notch by the locking bar (12), and for the other
counterweight block (4), the state with the plug-in pin
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(5) fixed, that 1is to say the operationally ready

state.

Figure 2 shows, in a cross section through a
counterweight block (4) of the counterweight fixing
means (1) as per figure 1, the different shaping of the
legs (lla, 11lb) of the counterweight block (4), said
shaping being selected such that the center of gravity
of the counterweight block (4) is situated on that side
of the carrier bar (2) which is situated closer to the
counter Jjib. It can also be seen in the cross section
that the plug-in pin (5) is plugged into a recess (8b)
in the counterweight block (4).
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Patent claims

1. A counterweight fixing means (1) for a crane which
has a counter Jjib (3), in particular for a slewing
tower crane with luffing jib, comprising a carrier bar

(2), a connection of the carrier bar (2) to the counter

jib (3), and one or more counterweight blocks (4) that

can be hooked onto the carrier bar (2), and one or more

plug-in pins (5),

characterized in that

a) the carrier bar (2) 1is arranged substantially at
right angles to the longitudinal axis of the
counter jib (3) and horizontally,

b) the connection of the carrier bar (2) to the
counter Jjib (3) comprises two connecting struts
(6) which are arranged at right angles to the
carrier bar (2) and which 1lie parallel to one
another,

c) the counterweight fixing means (1) comprises a
transverse rail (7) which is arranged parallel to
the carrier bar (2), wherein the transverse rail
(7) has recesses (8a) for receiving plug—-in pins
(5),

d) the counterweight blocks (4) have substantially a
U-shaped cross section, wherein the aperture (9)
in the U-shape allows the counterweight blocks (4)
to be hooked onto the carrier bar (2), and wherein
the counterweight blocks (4), on their narrow side
(10) which is directed toward the counter jib (3)
when the counterweight blocks (4) are in the
hooked-on state, have recesses (8b) for receiving

the plug-in pins (5).

2. The counterweight fixing means as claimed in claim
1,

characterized in that

the connecting  struts (6) lie parallel to the

longitudinal axis of the counter jib (3).
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3. The counterweight fixing means (1) as claimed in
claim 1 or 2,
characterized in that

the carrier bar (2) is a round bar.

4, The counterweight fixing means (1) as claimed in
one of the preceding claims,

characterized in that

the counterweight blocks have in each case two legs
(1la, 11lb), wherein the center of gravity of the
counterweight blocks (4) lies on the side of that leg
{lla) which is situated closer to the counter jib than
the other leg (11lb).

5. The counterweight fixing means (1) as claimed in
one of the preceding claims,

characterized in that

the aperture (9) in the U-shape of the counterweight
blocks (4) has a larger diameter toward the open
aperture end than at the closed aperture end, wherein
the aperture (9) preferably tapers from the open

aperture end toward the closed aperture end.

6. The counterweight fixing means (1) as claimed in
one of the preceding claims,

characterized in that

the connecting struts (6) are each arranged with one of
their ends on one end of the carrier bar (2).

7. The counterweight fixing means (1) as claimed in
one of the preceding claims,

characterized in that

the recesses (8a) for receiving the plug-in pins (5)
are notches on the top side of the transverse rail (7),

into which notches one end, which is not plugged into a

counterweight block (4), of a plug-in pin_ (5) is laid,
and wherein a fixing device (12), preferably a locking
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bar, is provided for fixing the plug=-in pins (5) in the
notches.

8. The counterweight fixing means (1) as claimed in
one of claims 1 to 6,

characterized in that

the recesses (8a) for receiving the plug-in pins (5)
extend in the transverse rail (7) from one side of the
transverse rail (7) to the opposite side of the
transverse rail (7), and the plug-in pins (5) are fixed
to the transverse rail (7).

9. The counterweight fixing means (1) as claimed in
one of the preceding claims,

characterized in that

the length of a plug-in pin (5) substantially
corresponds to the sum of the length of the recesses
for a plug-in pin (5) in a counterweight block (4) and
in the transverse rail (7).




