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69 Mobile yard crane for the handling of containers, and container engaging apparatus for use In conjunction with said crane.

@ A mobile, yard crane for handling containers or the like, ’ M 50 —_—
characterized in that it comprises at least two lifting jibs (B, L
C) which act along vertical planes fixedly paraliel to one f

another. The crane jibs are mechanically independent but |
are connected to one another by way of a suitable hydraulic
circuit which is able of ensuring congruency and synchro-
nism in the motions of same.
The heads (F, G) of the crane jibs are fitted with attach-
ing devices (M, N) which are designed to firmly retain a
= container engaging apparatus {spreader) (P) at least at two
< locations thereof, the retaining action being preferably of a
rigid type.
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This invention relates to a yard crane for
handling of containers, as well as to a container
engaging apparatus for use in conjunction with said
ecrane.,

It is known that handling of containers on
loading and unloading yards involves a number of pro-
blems, among which are to be cited those relating to
the control of the equipments for attaching, transpor-
ting and detaching the containers, which conitrol has
to be performed under the best possible conditions,as
well as those relating to the safety in attaching the
containers to the handling machines. As to this latter
problem, no satisfactory solutions have been proposead,
gsince during handling the individual container by the
handling machine, sa2id container can undergo to shift-
ings or oscillating movements which, if and when criti-
cal values are reached, may become hazardous to the sta-
bility of both the load and crane.

The more these conditions, due to uncontrolled move-
ments of the container during manipulation thereof, are
becoming dangerous, the more is the load inside the con-

tainer likely to become unbalanced, i.e. it can assume a
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position such that the container effective éenter of
gravity is considerably displaced as compared with the
theoretic one.

The attempts made until now for solving this
important problem do not appear successful.
This invention aims to overcome the aboveraﬁd further
drawbacks; it consists in a mobile, or selfpropelled,
yard crane for handling of containers ér the like,
wherein said crane includes at least two lifting jibs
which act aiOng vertical planes fixedly parallel to
one another, said jibs being mechanically independent
but connected to nne another by way of a suitable
hydraulic circuit which is able of ensuring a congru-
ence and synchronism in the jib movements, the heads
of these Jjibs cooperating with associated attaching
devices which retain the container engaging apparatus
(spreader) at two locations thereof at least, said
retaining action being preferably of the rigid type.

The above and further features of the invention
will be now described with reference to the accompanying
drawings, both the description and drawings being given

only by way of illustration and not to 1limit the scope



-3 - 0080002

of the invention.

In the drawings:

Figure 1 is a diagrammatical, side view of a
two arm crane truck with the crane Jjibs in the lowered
positions

Figure 2 is a diagrammatical front view of the
¢rane, as seen in the direction of the arrow X in figure 1;

Figure 3 is a diagrammatical, side view of the
same crane, with two jibs in their highest position;

Figure 4 is a diagrammatical view, from the above,
of the mobile crane, when on a container loading-unloading
yards

Figure 5 is a diagrammatical detail view showing
the head of one jib of the mobile crane when fitted with
means for.preventing the associated spreader, and thus
the engaged container, from making any uncontrolled
movement;

Figures 6 and 7 are diagrammatical views of atta-
ching arrangements for sec uring the spreader to the jib
head by means of associated attaching devices;

Figure 8 is a diagrammatical view of a compensa-

tion hydraulic circuit.
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With reference to the above figures, there is
shown a self-propelled yard crane A, in particular a
crane truck which includes a frame 10 equipped,at the
front thereof, with a driver's cab 12 which is able
to be moved upwardly to the position 12', said frame
10 resting on the axles of front wheels 14 and of
rear wheels 16, these latter wheels being the stee-
ring wheels. A number of lifting Jjiibs, in the example
shown two crane ,jibs B-C, are mounted on the frame
10 by means of associated structures which secure in
a rotatively free way the crane jibs to said frame 10.
Each of these jibs B-C is mechanically independent
from the other one but both jibs are connected to
one another by way of suitable hydraulie crcuit, not
shown, which is able to ensure congruency and synchro-
nism in the rotational, lifting, and lowering motions
as performed by said jibs, which motions only take
place glong vertical planes that are fixedly parallel
to one another.

According to the shown embodiment, each of the
two jibs B-C is connected to the associated part of the

frame 10 by means of a connecting rod 18 that is pivoted
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at 20 and 22 to the frame and to the jib, respectively.
The connecting rod and the jib are individually opera-
ted by two cylinders 24 and 24' which allow the load
to be moved along any required path.

As shown, each lifting arm or crane jib is of
a telescopic construction and is thus formed by a num-
ber of sections which are able to nest into one another.
The outermost section of the crane jib provides the
head F and respetively G of the Jib, which head is
degsigned to manipulate a semitrailer or container H.
Each head FP-G of the crane truck jibs is associated
with a corresponding attaching device M-N, in such
a manner that the two attaching devices, and thereby
the two jib heads, will firmly retain an engaging
apparatus or spreader 9 for a container H, said
retaining action being preferably of a rigid type.
Actually, each attaching device M-N consists of a
rod which is hinged to the related jib head F-G
and is rigidly connected with the spreader P, each
jib head comprising an associated attaching device
for the spreader. In a corresponding manner, the

spreader will have, at the top thereof, two respective
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attachment points for connection to the devices I-N,

and at the bottom, as it is usually known, four points
of attachment for the container H. The spreader P is
formed, in a known manner, of two parts, namely g

lower paﬁ%dfﬂzgﬁ%rollably movable, and an upper part
that is fastened to the attaching devices Ii-N.

Actually, the connection of the attaching devices H-N

to the jib heads F-G is obtained by means of pivot

pins 30 which are inserted and secured in place, in

a direction perpendicular to the respective longitudi-
nal center-lines X-X of the jibs B-C, within holes formed
in the jib heads F-G, after passage of said pivot pins
through associated holes in the rods of the attaching
devices i-N. In all possible positions of jibs B-C, the
pivot pins 30 always remain in an aligned relationship
with one another. Thus, the crane truck A will have its
own Jjib heads fitted with said attaching devicegki-N, the
gripping regions of which, when duly actuated, will be
caused to get engaged with corresponding zones of
spreader . In the shown example, these zones are obviously
in number of two and are in an aligned relationship with

one another along the longitudinal axis of symmetry Y-Y
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of spreader P. Due to the shown securing conditions,
the gspreader P will only be free to perform, with
réspect to the jib heaés PG, a pivotal or oscilla-
ting motion in the direction of arrow Z and in the
opposite direction about the pivot pins 30, because

the same attaching device M~N have this movement
freedom. No other movement freedom in no other di-
rection is possible for the spreader, dvue to the fa-
stening constrain with the jib heads. As a result,

the load H, when attached to the spreader P, will

in turn havefhe same freedom of movement as the
spreader has, so that said load, during manipulation,
cannot take any hazardous position due to critical
displacements, so that a good safety in handling
6peration is obtaineds Obviusly, the lower part of the
gspreader, that is actuated by the operator, may perform
in a known manner displacements in both the direction
of the arrow T and the opposite one, as well as in a
direction perpendicular to that of arrow T,differential
displacements in this latter direction allowing for the
container to perform a controlled rotation of about 12°

in either direction.
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It has to be noted, furthermore, that the
provision of the two crane jibsB-C allows the user
to "feel" a: load unbalanced condition inside a
handled container, because the load weight, in case
of nothomogeneously stowed load, will unbalancedly
discharge on to the two crane jibs, and this feature
is advantageous in handling unbalanced loads.

In the shown embodiment the on center distance
40 between the two jibs B-C is of 2.10 meters, the on
center 42 is of 2.59 meters and the on eenter 44 is of
3.53 meters, while the lenght 46 of the machine frame
is 6.55 meters and the lenght 48 of each crane jib,
with throughly nested-in head, is of 86.03 meters. The
spreader is of a. hydraulically adjustable type for
hoisting from 20 to 40 £t containers with possibility
of adding attachments for 35 £+ containers.

With reference now to figure 4, the plan view
thereof diagrammatically shows a yard and a number of
containers arranged in two rows H1 and H2 that are spa-
ced apart by a distance 50, which is to be in proportion
to the overall dimension of the mobile crane and its

motion possibilities. Reference 52 designates the path
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as described by the apex 54 of a 20 ft container P1
and reference 56 designates the path as described by
the apex 58 of a 40 £t container P2, these paths being
given by way of examples only as results of rotational
motions of crane A.

Referring now to figure 5, the jib head F has
a related attaching device M which retains, together
with an identical device (not shown) carried by the
other jib head, the spreader P to which the container

H is fastened. In this case the reference 100 designa-

tes sultable means that are effective for providing

a complete stiffening of the attaching device M and,
therefore, of both the spreader P and container H, in
relation to the jib head F, thereby depriving said
spreader of even any residual freedom of oscillation
about the pivot pins 30 it might have in either the
direction of the arrow Z or in the opposite direction.

Said means 100 could take the form of a hydraulic

jack, the piston rod of which is pivotally secured
at 102 to the related jib head, while the jack cylinder
is seeured, at 104, %Yo the related spreader. In this

way, due to the fact that the rotations of the Jjib B



10 - 0080002

cause the distance between points 162-104 to change in
extent(said distance increasing for the lower position
of the jib and decreasing for the raised position
'thereof), the hydraulic jack counsequently increases
and reduces the extension, but always maintains a
rigid connection between the jib head and the spreader.
With reference to figure 7, an alternative
arrangement for fastening a spreader P is shown, said
spreader being designed for engaging the load H, %o
three jibrheads 200-202-204 which are fitted at the
ends of related crane jibs, said jib heads including
corresponding attaching devices 206-208-210 which are
the same as the previously described device M-N,.
In this case, if the attachment of devices 206-208-210
is linear that is such that the three attachment points
are arranged on a same line Y-Y, then it could be advan-
tageous for at least one Jjib head to be equipped with
the above described means 100. On the other hand, should
the three attaching points not be'aligned along a line
Y-Y, then due to obviuos geometrical conditions, the
freedom of oscillation about the pivot pins 30 would
be prevented and, thereby no stiffening would need to

be added.



-1 - 0030002

In figure 8, a hydraulic system for operating
two corresponding cylinders 300-302 of said two crane
jibs comprises a pump 304, a distributor 306 for deli-
vering oil, for example, to the cylinder 302, the
outlet 308 of which is connected with the inlet of
cylinder 300, the free surface aregs of the cylinders
being equal. An electric valve 310 allow. the two
cylinders 300, 302 to be operated independently from
one another when particular motions are required.

Thus, it becomes possible with the invention
0 handle a container while maintaining the container
parallel to itself, no matter what the real position
of its center of gravity may be with respect to the
theoretical one, obviously subject to loading regu-

lations.
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CLAIMS

1. A mobile yard crane for handling containers
and the like, characterized in that it comprises at
least two lifting jibs which are arranged to act
along vertical planesfiXedly parallel to one another,
said crane Jjibs being mechanically independent but
connected to one another by way of a suitable hydrau-
lic circuit which is able of ensuring congruency andr
synchronism in the motionsof same, the heads of said
crane Jjibs being fitted with attaching devices that
are designed to fimmly retain a container engaging
apparatus (spreader) at least at two locations thereof,
rsaid retaining action being preferably of a rigid
type.

2. A mobile crane according to claim 1, characte-
rized in that it allows a contaiher to be handled by
fastening at least at two locations thereof by erane
jib heads, via attaching devices, the attachment points
on the container being aligned or staggered, so to pre-
vent the attached container from having freedoms of mo-
vement which create a dangerous handling and maintain
the container parallel to itself independently from the

actual position of its center of gravity with respect to
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the theoretical one, obviously within the loading
regulation,

3. A mobile crane according to claim 1, cha-
racterized in that each crane jib is telescopic.

4. A mobile crane according to claim 1, cha-
racterized in that each telescopic crane jib is con-
nected to the machine by means of a connecting rod,
and in that the connecting rod and the jib are inde-
pendently operated bj separate hydraulic cylinders.

5. A mobile crane according to claim 1, cha-
racterized in that at least one of the jib heads
cooperates with means for completely stiffening the
related spreader, said stiffening means comprising
a hydraulic jack of the like, which is hinged on one
gide to the jib head and,on the other side, to the
gpreader.

6. A mobile crane according to claim 1, cha-
racterized in that, due to its structure, said mobile
crane offers the opportunity of 'feeling' a load unba-
lanced condition within a handled container, as the
load weight, in case of not omogeneously stowed load,
differently operates on to the crane jibs and then
allows for suitablyAregulate the handling of unbalanced

loads,
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T. A mobile crane according to claim 1, cha-
récterized in fthat said hydraulic circuit connecting
the crane jibs includes two coupled cylinders, the
outlet of one cylinder feeding the inlet of the
other one, and the outlet free cross section of
said one cylinder and the inlet free section of
sgid other cylinder being equal in surface 7 .- area.

8. A mobile crane according to claim 7, cha-
racterized in that said hydraulic circuit includes
means for controllably disconnecting the connection
between said two crane jibs.

9., A mobile crane according to any preceding
claim, characterized in that the crane driver's cab
is controllably movable in a vertical direction.

10. An apparatus for fixedly engaging contai-
ners,or spreader, characterized in that it is con-
nectable to the heads of the lifting jibs of a mo-
bile crane, as claimed, said spreader being arranged
to receive, at one or more aligned or not aligned
locations thereof, parts of attaching devices car-
ried by said crane jib heads, as well as to receive,
at least at one location thereof, means for completely

stiffening thereof in relation to the jib heads.
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