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@ Retractable buffer device for overhead traveling crane or crane.

@ Buffer device (10) for overhead traveling crane 10
or crane, comprising a supporting structure (16) pro- \ 19 ! & |
vided with at least one buffer element (19, 25) which )

is assembled in a predetermined positon on the

runways (13, 14) of an overhead traveling crane or of < ./'/( 25 i
a crane, wherein said supporting structure (16) is /./ 1 28 L]
/'/ - :E

rotatably movable by means of a motor between a
first limit position, in which said at least one buffer / 0N\< 30
element (19, 25) is placed in such a way as to '
interfere with the advancing movement of said over-
head fraveling crane or said crane beyond said
pretermined position, and a second limit position, in
which said supporting structure (16) is retracted be-
neath said runways (13, 14) and allows said over-
head traveling crane or said crane to advance be-
yond said predetermined position. '
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RETRACTABLE BUFFER DEVICE FOR OVERHEAD TRAVELING CRANE OR CRANE

The present invention relates to a buffer device
for an overhead traveling crane or for a crane.

More particularly, the present invention relates
to a retractable buffer device for overhead traveling
crane which is suitable for being placed on the
path of an overhead traveling crane or of a crane in
order to selectively limit its run as far as it reaches
a predetermined position, or to allow its advance-
ment beyond said position.

Said device may mainly applied in the applica-
tion fields of overhead traveling devices such as,
for instance, in the fields of mechanical industries,
heavy loads t{ransportation, stone and/or marble
working etc.

Several types of buffer suitable for limiting the
run of an overhead traveling crane or of a crane are
known in the art.

Such buffers are always placed close to the
ends of the runways on which, for instance, a
bridge crane is made to move and they are suit-
able for cushioning possible impacts against said
ends which are by way of example due to a misuse
of the bridge crane, or to a failure of the same.

It often happens, for instance in modern me-
chanical industries, that a single overhead iraveling
crane is structured for serving different working
stations, according to working requirements, and
that such working stations have to be physically
separated from each other by means of walls on
project or on safety grounds.

These kinds of walls are structured in such a
way as 1o be at least partially movable and thus to
allow the passage, at a given moment, of the
overshead ftraveling crane, as it is for instance
described in italian patent application n. 84906/90
filed by the present applicant.

Such a situation may occur, for example, in the
case of the hot zone of a steel plant, in which the
overhead traveling crane is used for transporting a
ladle towards, respectively, the smelting furnace
zone, the casting zone or the mantainance zone,
these zones being separated from each other.

The known buffers involve disadvantages and
drawbacks due to the fact that they may only be
used, in these cases, at the ends of the runways,
and they may clearly not give any help in the case
where the overhead traveling crane is inadvertently
or by failure moved towards a separating wall strik-
ing against it and possibly damaging it.

It is the main purpose of the present invention
that of obviating to the disadvantages and
drawbacks which are typical of the background art,
and to provide, thus, for a retractable buffer device
which may be selectively placed at predetermined
positions along the runways of an overhead travel-

10

15

20

25

30

35

40

45

50

ing crane or of a crane and which allows, therefore,
the movement of said overhead traveling crane or
crane o be stopped at a predetermined limit posi-
tion or, alternatively, to be carried on beyond such
position.

This is achieved by means of a buffer device
having the features disclosed in the main claim.

The dependent claims describe advantageous
forms of embodiment of the invention.

The device according to the invention com-
prises a buffer structure which is assembled in a
predetermined position on the runways of an over-
head traveling crane, said structure being rotatably
movable by means of a motor between a first limit
position, in which the buffer is placed in such a
way as to interfere with the advancing movement of
the overhead traveling crane beyond said predeter-
mined position, and a second limit position, in
which said structure is retracted behind said run-
ways and allows the advancing movement of the
overhead traveling crane beyond said predeter-
mined position.

Advantageously, the movable structure of the
buifer device is provided with a pair of trap doors
which are movable with it and which allow the
passage of operators on a gangway disposed adja-
cent to the runways both in the active and the
retracted positions of the buffer.

Furthermore, the buffer device according to the
invention is provided with a telescopic buffer ele-
ment, which allows the device to be rotatably
moved also in limited room conditions, such as for
instance between a pair of adjacent beams.

The device according to the invention allows a
plurality of advantages to be achieved in respect of
the known devices, since it may be placed in any
position along the runways, thus limiting at will the
overhead traveling crane advancing movement.

Other advantages and features of the invention
will become apparent from reading the following
description, of a form of embodiment of the inven-
tion, given as a non-limiting example, with the help
of the figures shown in the attached drawings, in
which:

- figure 1 shows a side view of the device
according to the invention;
- figure 2  shows a section taken along lines

A-A of figure 1.

In the figures, reference sign 10 generally in-
dicates a retractable buffer device according to the
present invention.

Said device 10 is assembled on supporting
elements which are constituted by a pair of L-
shaped flanges 11, 12 which are fixed, generally by
means of nuts and bolts, to a beam 13 on which a
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runway 14, in this case a sliding rail for an over-
head traveling crane (not represented in the fig-
ures}, is formed.

A hole is disposed close to one end of both
flanges 11, 12 and acts as a support for a first pivot
15 serving as turnover hinge for device 10.

Said device 10 comprises a structure 16 for-
ming a frame and comprising a pair of elements
17, 18 which support a pair of buffers 19, 25, each
element 17, 18 of said pair being further provided
with an extension 20 on which is supported a
second pivot 21 on which acts the movable arm 22
of an hydraulic and/or pneumatic jack 23, whose
base is pivoted on a hinge 24 which is fixed to said
beam 13.

Furthermore, said structure 18 is fixed to said
first pivot 15 and may be freely rofated about it in
the directions which are indicated by the curved
line X following to the operation of the movable
arm 22 of jack 23, between a first, retracted, posi-
tion, which is indicated by means of dashed lines
in figure 2, and a second, active, position, which is
indicated by continuous lines in fig. 2.

Fixed to said supporting structure 16 are a pair
of telescopic buffer elements 19, 25 and, respec-
tively, a blocking device formed by a pair of vices
which may be hydraulically and/or pneumatically
operable in a way which will be in detail hereinafter
described.

According to the illustrated form of embodi-
ment, the pair of telescopic buffers 19, 25 generally
comprises a fixed buffer element 25, which is in-
tegral with the supporting structure 16, and a
movabler buffer element 19, which is able to slide
inside of said fixed element 25.

Anyway, other forms of embodiment fall within
the scope of the invention, acccording to which the
movable buffer element slides outside of the fixed
element.

The movable buffer element 19 may be moved
by means of an hydraulic and/or pneumatical jack
28, whose base is supported on the base of the
fixed buffer element 25 and whose movable arm is
fixed close to one end of the movable buffer ele-
ment 19,

The device for fastening the buffer to the run-
way 13 comprises a pair of vices 26, 27, each of
these being constituted by an elongated element in
which:

- one end comprises a groove 28 suitable for
operatively contacting a reinforcing member
29 carried by the runway 13 in order to block
the device 10 on the runway itself;

- the other end carries a pivot 30 which is
connected to a toggle suitable for controlling
the operation of the vices, said toggle com-
prising a pair of adjustable connecting rods
31, 32 which are respectively connected by
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one of their ends to the pivots 30 of vices 26,
27 and by their other ends to the movable
arm 33 of a hydraulic and/or pneumatic jack
suitable for controlling the vices operation,
and which acts in a way which will be
hereinafter described in detail;

- a ceniral part carries a pivot 35 to which a
rigid bar 36 is connecied, which is suitable
for connecting the vices 26, 27, said pivot 35
forming the fulcrum of the lever which is
constituted by each of said vices.

According to a further feature of the invention,
the device 10 is provided with a pair of trap doors,
one of which (37) is indicated by dashed lines in
figure 2.

Said trap doors 37 are respectively placed at
both sides of device 10 and play the role, which
will be hereinafter described in detail, of allowing
the passage of an operator on a gangway (not
represented) which is disposed parallel to the run-
way 13, both in the cases where the buffer is in its
active position, and where it is in its retracted
position beneath the runway 13.

The device 10 is finally completed by a series
of signalization and safety devices which include,
for instance, semaphores 38, roto-alarm 39, syrens
40, limit switches and magnetical devices for de-
tecting the presence of people (not represented).

The operation of the retractable buffer device
10 according to the invention is as follows.

In the case where the buffer device 10 is in its
retracted position beneath the railway 13, and the
semaphore 38 indicates a green light, an electrical
control signal for moving the buffer switches on the
signalization and safety devices; thus, the sema-
phore 38 indicates a yellow light, the roto-alarm is
switched on, and the syren 40 begins to sound.

Successively, the movable arm 22 of jack 23 is
raised, an this causes the rotation of the entire
supporting structure 16 of the buffer elemenis
about pivot 15.

At the same time, the trap door 37 is also
raised and rotated together with structure 16.

At the end of the clockwise rotation movement
about pivot 15, the buffer element 25 is supported
on railway 13, while a second trap door is made to
close the passage hole of device 10 is such a way
as to allow the passage of an operator on the
gangway.

Thereafter, vices 26, 27 are operated by means
of a command on movable arm 33 of jack 34; the
extension of movable arm 33 causes the exiension
of the adjustable connecting rods 31, 32, which are
made to exert a thrust on the pivot 30 which is
carried by each vice 26, 27.

Consequently, since the vices 26, 27 are con-
nected together by means of bar 36, the grooves
28 are hooked against the reinforcing elements 29
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carried by the runway 13.

According to an important feature of the inven-
tion, it is not necessary to keep an elevated pres-
sure in jack 34 in order to mantain positioned the
vices, since the extension of arm 33 of jack 34
brings the toggle formed by the adjustable rods 31,
32 to overcome the dead point of the toggle itself;
consequently, the clamping of the vices takes
place inertially, thanks to the mutually opposed
thrust action exerted by rods 31, 32, and by exert-
ing on arm 33 only a minimal pressure, in such a
way as to keep the toggle constituted by said rods
in a position which slightly overcomes the dead
point. ’

At the same time, a command is sent fo jack
28 and the buffer element 19 is unthreaded from
the interior of element 25.

At this point, the placing operation of the buffer
is completed, the semaphore 38 indicates a red
light, the limit switches are swiiched on and the
other signalling devices are switched off.

The operating sequence described above is
performed in a lapse of time of about thirty sec-
onds.

Similatly, a laps of time of about thirty seconds
is necessary for the reverse sequence, i.e. for
retracting the buffer beneath the runway.

The invention has been previously described
with reference to an advantageous form of embodi-
ment.

However, it comprises several variants which
fall within its scope.

By way of example, forms of embodiment fall
within the scope of the invention, according to
which the device is provided with a single trap door
37 for opening/closing the buffer passage hole,
said trap door being directly hinged to the gang-
way and automatically operable by means of a
hydraulic and/or pneumatic jack at the beginning of
a positioning manoeuver of the buffer.

Furthermore, means for moving the device or
parts thereof which are different from those de-
scribed above may be adopted, e.g. helical gear or
rack couplings.

These and other varianis are possible within
the scope of mechanical equivalences.

Claims

1. Buffer device (10) for overhead tfraveling crane
or crane, comprising a supporting structure
(16) provided with at least one buffer element
(19, 25) which is assembled in a predeter-
mined position on the runways (13, 14) of an
overhead traveling crane or of a crane, charac-
terised in that said supporting structure (16) is
rotatably movable by means of a motor be-
fween a first limit position, in which said at
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least one buffer element (19, 25) is placed in
such a way as to interfere with the advancing
movement of said overhead traveling crane or
said crane beyond said pretermined position,
and a second limit position, in which said sup-
porting structure (16) is retracted beneath said
runways (13, 14) and allows said overhead
fraveling crane or said crane to advance be-
yond said predetermined position.

Device (10) according to claim 1, characterised
in that it is rotatably mounted about a first pivot
(15) cooperating with supporting elements (11)
which are fixed to said runways (13).

Device (10) according to claim 2, characterised
in that said supporting structure (18) comprises
an extension (20) on which is supported a
second pivot (21) on which operate first means
(22, 23) for rotating said supporting structure
(16).

Device according to anyone of the preceding
claims, characterised in that said supporting
structure (16) further comprises a device for
clamping said supporting structure (16) to said
runways (13, 14), said clamping device being
provided with a pair of interconnected vices
(26, 27) which are operable by means of sec-
ond means (31, 32, 33) for clamping the vices
(26, 27).

Device according to claim 4, characterised in
that said second clamping means (31, 32, 33)
comprise a toggle which is formed by a pair of
adjustable connecting rods (31, 32), one end of
each of said connecing rods is respectively
connected to said vices (26, 27), and the other
end cooperates with the movable arm (33) of a
hydraulic and/or pneumatic back (34) in order
to overcome, in a clamping position of said
vices (26, 27) against said runways (13), the
dead point of said toggle.

Device (10) according to anyone of the preced-
ing claims, characterised in that it comprises a
pair (19, 25) of buffer elements, one element
(19) of said pair being telescopically insertable
inside of the other (25) element of said pair by
means of third hydraulic and/or pneumatic
and/or mechanical means (28).

Device (10) according to claim 8, characterised
in that said third means (28) comprise an
oleodynimical jack, the movable arm of which
is connected to said insertable buffer element
(19).
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8. Device (10) according to anyone of the preced-
ing claims, characterised in that it further com-
prises a pair of trap doors (37) which are
rotatably movable together with said support-
ing structure (16) and which are suitable for 5
allowing the passage, in both of said first and
second limit positions of said supporting struc-
ture (16), of an operator on a gangway which is
parallel to and adjacent to said runways (13,
14). 10

9. Device (10) according to claim 7, characterised
in that it comprises a trap door (37) which is
hinged to a gangway adjacent to and parallel
to said runways (13, 14), said trap door (37) 15
being suitable to be opened and closed
through motor means which are operable by
means of a starting signal of said device (10).

10. Device (10) according to anyone of the preced- 20
ing claims, characterised in that it further com-
prises movement-signalizing and operating
personnel safety means (38, 39, 40).

11. Device according to anyone of claims 3 to 10, 25
characterised in that said first rotation means
(22, 23) comprise a hydraulic and/or pneumatic
jack (23) whose base is hinged to said run-
ways (13) and whose movable arm (22) is
connected to said second pivot (21). 30
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