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DESCRIPTION

"CONVEYOR DEVICE"

[0001] The present invention relates to a conveyor device,

in particular to a conveyor device of the industrial

type.

[0002] In many types of industrial plants, for example, in

mechanical or metallurgical plants, semifinished

products are passed through successive stations in order

to be able to be subjected to successive processing

operations. With reference, for example, to aluminium

processing, the semifinished product can be subjected to

processing operations such as profiles extrusion,

stretching, cut, ageing in ageing ovens, packaging. Upon

passing between some of these stations, in particular

between the cut and ageing stations, the profiles are

usually put and subsequently conveyed in baskets,

typically along rollers. The path that the semifinished

product travels from the inlet to the plant to the final

station can be long and articulated, and it can require

the intervention of human operators in some zones. In

such zones, the semifinished products which have been

arrived thereto are manually displaced from the roller

(in particular, withdrawn from the basket) to a conveyor

device which brings them to a further station, for

example, to the packaging or loading station of a



finishing plant (for example, painting) .

[0003] in a same processing plant, it is frequent that

multiple processing cycles are performed, in which

semifinished products undergo different processing

operations, sometimes passing in one or more common

stations. For example, it can occur that upstream the

packaging station, more conveying lines are present,

which converge up to there, and which the operator has

to alternatively manually withdraw to workpieces form

one or another line, and send them to the packaging

station through a common conveyor device. The conveying

lines often arrive at the foot of such conveyor device

arranged mutually parallel and perpendicular to the

conveyor device, which will bring them to the packaging

station. Therefore, it will be appreciated that there is

a conveying line nearer to the conveyor device, and that

the conveying line parallel thereto is farther from the

latter. Therefore, the intervention of the operator from

the farther conveying line is temporally longer and less

ergonomic relative to his intervention, starting from

the nearest line to the conveyor device. Furthermore, in

the case of operations starting from the farthest

conveying line, it shall be apparent that a greater

effort is required to the operator.

[0004] Therefore, the problem underlying the present



invention is to provide a conveyor device which allows

reducing the overall processing times as well as the

effort of the operators in plant similar to the one

described above, in particular in the case of the

presence of more conveying lines arranged at different

distances from the same conveyor device.

[0005] This problem is solved by a conveyor device

according to claim 1 .

[0006] The dependant claims define possible embodiments of

the invention.

[0007] In order to better understand the invention, and

appreciate the advantaged thereof, same exemplary, non-

limiting embodiments thereof will be described below,

with reference to the annexed Figures, in which:

[0008] FIG. 1 is a perspective schematic view of a

conveyor device according to the invention in a

particular use condition;

[0009] FIG. 2 is a perspective schematic view of the

conveyor device in FIG. 1 in a further use condition;

[0010] FIG. 3 is a perspective schematic view of the

conveyor device in FIG. 1 in a further use condition;

[001I]FIG. 4 is a schematic side view of a conveyor

device according to a further embodiment of the

invention in a particular use condition;

[0012] FIG. 5 is a schematic side view of the conveyor



device in FIG. 4 in a further use condition;

[0013] FIG. 6 is a schematic side view of the conveyor

device in FIG. 4 in a further use condition;

[0014] FIG. 7 is a schematic side view of a conveyor

device according to a further embodiment of the

invention in a particular use condition;

[0015] FIG. 8 is a schematic side view of the conveyor

device in FIG. 7 in a further use condition;

[0016] FIG. 9 is a schematic side view of the conveyor

device in FIG. 7 in a further use condition.

[0017] With reference to the Figures, a conveyor device is

generally indicated with the reference number 1 . The

conveyor device 1 can be introduced in a plant, for

example, a mechanic plant, such as a plant for

processing metals. For example, the conveyor device 1

can be introduced in a plant in which semifinished

products, for example, in aluminium, are conveyed along

rollers and/or further transport means, preferably at

least partially automated, for the processing thereof

through successive processing stations. A possible

application of the conveyor device 1 is to be arranged

in the proximity of a plurality of conveying lines 2 for

the withdrawal of the semifinished products and the

conveying thereof to a packaging station. With

reference, for example, to FIG. 5 , on a first 2 ' and a



second 2 " conveying lines (for example, corresponding

to different processing lines) the semifinished

products/ finished work pieces arrive, for example,

housed in baskets 3 . Then they have to be withdrawn from

the baskets 3 or anyhow removed from the processing

lines 2 and be arranged on the conveyor device 1 .

Downstream the conveyor device (that is, on the opposite

side to the side in the proximity of which the conveying

lines 2 arrives) a further processing station can be

provided, for example, a packaging station (not shown in

the Figures) .

[0018] The conveyor device 1 comprises a stationary frame

4 intended to be fixedly positioned in the room in which

the plant is arranged. According to a possible

embodiment, the stationary frame 4 comprises one or more

stationary portions 5 , for example, one or more

stationary elongated bars 6 , arranged mutually parallel.

With reference to the Figures, four parallel stationary

elongated bars 6 can be, for example, provided. It shall

be apparent that, as a function of the intended use of

the device l , a different number of stationary elongated

bars will be able to be provided. Generally, such number

is above or equal to 1 .

[0019] The stationary frame 4 comprises stationary frame

handling means 7 adapted to handle objects, in



particular, the semifinished products or the finished

products, along predefined paths on the same stationary-

frame 4 . In accordance with an embodiment, the

stationary frame handling means 7 comprise stationary

frame conveyor belts 8 , that is, mobile belts having an

outer surface portion with characteristics such that the

belt, upon moving, can frictionally transport the

semifinished products/finished products. Preferably, the

stationary frame conveyor belts 8 are so oriented as to

transport the semifinished products/ finished products

parallel to the longitudinal development direction of

the stationary elongated bars S1, and to this aim are

advantageously arranged thereon. Still more preferably,

each of the stationary elongated bars 6 includes at

least one of the above-mentioned stationary frame

conveyor belts 8 . In order to allow the handling of the

stationary frame handling means 7 , in particular of the

stationary frame conveyor belts 8 , the conveyor device 1

further comprises means 9 for the actuation of the

stationary frame handling means 7 . For example, the

actuation means 9 of the stationary frame handling means

7 can comprise stationary frame electric actuators 10,

preferably controllable at least in speed, for example,

through inverters or similar control systems.

[0020] The conveyor device 1 further comprises a further



frame 11 which is mobile relative to the stationary-

frame 4 between a protracted position (FIG. 1 ) and a

retracted position (FIG. 3 ) . Intermediate positions

between the retracted position and the protracted

position (in this regard, see, for example, FIG. 2 ) are

further possible. According to a possible embodiment,

such mobile frame 11 includes one or more mobile

portions 12 arranged mutually parallel, each of which is

capable of moving relative to a respective stationary

portion 5 of the stationary frame 4 . Preferably, each of

the mobile portions 12 comprises a elongated bar 13

which is mobile, in particular slidable, relative to a

respective elongated stationary bar 6 of the stationary

frame 4 . The mobile elongated bars 13 are preferably in

equal number to the stationary elongated bars 6 , in

particular, a respective elongated bar mobile 13 is

associated to each elongated stationary bar 6 . Still

more preferably, each of the mobile elongated bars 13 is

capable of sliding parallel to the respective elongated

stationary bar 6 along a longitudinal direction

(intrinsic, as well as of the corresponding elongated

stationary bar 6 ) .

[0021] Preferably, the mobile elongated bars 13 and the

stationary elongated bars 6 are configurated so that,

when the mobile frame 11 is in the protracted position



thereof relative to the stationary frame 4 , the mobile

elongated bars 13 result to be at least partially

projecting relative to the stationary elongated bars 6 .

instead, when the mobile frame 11 is in the retracted

position thereof relative to the stationary frame 4 , the

mobile elongated bars 13 are arranged at least for most

of their length (preferably completely) within the

stationary elongated bars 6 longitudinal dimensions.

[0022] In order to allow the relative handling between the

mobile frame 11 and the stationary frame 4 , the conveyor

device 1 comprises means 14 for the actuation of the

relative handling thereof. For example, such means 14

for handling the mobile frame 11 relative to the

stationary frame 4 include relative handling electric

actuators 15 controllable at least in speed, for

example, through inverters or similar electronic

devices.

[0023] The mobile frame 11 comprises mobile frame handling

means 16 adapted to handle objects, in particular the

semifinished products or the finished products, along

predefined paths on the same mobile frame 11. According

to a possible embodiment, such mobile frame handling

means 16 comprise mobile frame conveyor belts 17 having

such characteristics as to be able to frictionally drag

the semifinished products/ finished products during the



movement thereof. Preferably, the mobile frame conveyor

belts 17 are so oriented as to transport the

semifinished products/finished products parallel to the

longitudinal development direction of the mobile

elongated bars 13, and to this aim are advantageously

arranged thereon. Still more preferably, each of the

mobile elongated bars 13 includes such mobile frame

conveyor belts 17 . In order to allow the handling of the

mobile frame handling means 16, in particular of the

mobile frame conveyor belts 17, the conveyor device 1

further comprises ,means 18 for the actuation of the

mobile frame handling means 16. For example, the

actuation means 18 of the mobile frame handling means 16

can comprise mobile frame electric actuators 19,

preferably controllable at least in speed, for example,

through inverters or similar control systems . The means

18 for the actuation of the mobile frame handling means

16 are preferably associated to the mobile frame, and in

particular they move therealong when this performs

movements relative to the stationary frame.

[0024] Advantageously, the actuation means 9 of the

stationary frame handling means 7 (in particular the

stationary frame electric actuators 10) , the actuation

means 18 of the mobile frame handling means 16 (in

particular the mobile frame electric actuators 19) , and



the actuation means 14 of the relative handling of the

mobile frame 11 relative to the stationary frame 4 (in

particular the relative handling electric actuators 15)

are actuatable independently from one another.

[0025] Still more advantageously, the actuation means 18

of the mobile frame handling means 16, in particular the

mobile frame electric actuators 19, are actuatable

independently from the mobile frame 11 position relative

to the stationary frame 4 .

[0026] Thanks to the particular configuration of the

conveyor device 1 , in particular thanks to the

possibility of the mobile frame 11 to move relative to

the stationary frame 4 , it is possible to displace the

same mobile frame 11 in the proximity of the conveying

line 2 from which the semifinished products or the

finished products have to be withdrawn. For example, if

it is necessary to withdraw the semifinished

products/ finished products from the farthest conveying

line between two or more mutually parallel conveying

lines 2 , it will be sufficient to make the mobile frame

Il to come out to the protracted position or, according

to the cases, to a partially protracted position.

Instead, when it is necessary to withdraw the

semifinished products/ finished products from the nearest

conveying line 2 ' (see, for example, FIG. 5 ) , it will be



sufficient to bring the mobile frame 11 to the retracted

position thereof or to a partially retracted position.

In this manner, it is the same conveyor device 1 which

brings itself to the proximity of the conveying line

from which the material has to be withdrawn, therefore

the operator, who has to manually withdraw the

semifinished product /finished product from the basket

and put it on the conveyor device 1 , is not constrained

to perform long paths, even when he has to operate on

the farthest conveying line more.

[0027] Furthermore, the possibility of actuating the

electric actuators, of stationary frame, mobile frame,

and relative handling, respectively, independently from

one another, and the mobile frame actuators in any

position of the same mobile frame, allows optimizing the

processing process, thereby considerably reducing times,

and allows a higher use flexibility. In fact, besides

the above -cited advantage related to the manual

operations by the operator, it is possible, for example,

to adjust the mobile frame and stationary frame conveyor

belts to different speeds, so as to create buffers.

[0028] Furthermore, optionally, but not necessarily, it is

possible to simultaneously handle the mobile frame

conveyor belts to the same mobile frame, so that the

overall speed of the objects conveyed thereon is equal



to the vector sum of the mobile frame conveyor belts and

the mobile frame speed relative to the stationary frame.

[0029] Furthermore, it is possible to provide a plurality

of positions for the mobile frame. For example, it is

possible to provide several positions corresponding to

more transport lines. Alternatively or in addition, it

is possible to provide, for example, an intermediate

unloading position (FIG. 8 ) , in which it is possible to

unload work pieces with particular characteristics (for

example, faulty pieces) on an auxiliary conveying line

2 '''

[0030] In order to avoid interferences on the same

profiles by the mobile frame handling means 16 and the

stationary frame handling means 7 , the latter, in

particular the stationary frame conveyor belts 8 and the

mobile frame conveyor belts 17, respectively, are

arranged at different heights. For example, the mobile

frame handling means 16 are at a lower height relative

to the stationary frame handling means 7 . To this aim,

it is possible to provide, for example, the mobile

elongated bars 13 at slightly lower heights relative to

the stationary elongated bars 6 .

[0031] In accordance with a possible embodiment, the

actuation means 14 of the relative handling of the

mobile frame 11 relative to the stationary frame 4 are



so configured as to be able to contemporaneously make

each of the mobile portions 12 performs essentially the

same movements, in particular each of the mobile

elongated bars 13, of the mobile frame 11, relative to

each of the stationary portions 5 , in particular the

stationary elongated bars 6 , of the stationary frame 4 .

For example, it is possible to provide a single relative

handling electric actuator 15 capable of

contemporaneously actuate each of the mobile elongated

bars 13 . Such single relative handling electric actuator

15 can be, for example, associated to only one of such

mobile elongated bars 13 (for example, an elongated bar

mobile arranged at a mobile frame side end) and be

connected to the remaining ones through one or more

relative handling drive shafts 20. On such relative

handling drive shaft or shafts special motion driving

means 27 can be provided. For example, suitable gears

can be provided which are adapted to mesh with

corresponding racks associated to the stationary

elongated bars. The preferably synchronic movement of

the relative handling drive shafts 20 makes also so that

the mobile bars 13 perform essentially the same

movements relative to the respective stationary

elongated bars 6 .

[0032] Alternatively, according to an embodiment not shown



in the Figures, the relative handling actuation means 14

of the mobile frame 11 relative to the stationary frame

4 can be so configured as to be able to handle each of

the mobile portions 12 relative to each of the

stationary portions 5 in an independent manner. For

example, it is possible to implement the above -described

synchronous movement via a plurality of relative

handling electric actuators 15, each associated to one

of the mobile elongated bars 13 and controlled in an

independent manner from the other ones, for example,

through electronic controllers . According to such

configuration, it is also possible, if needed, to

perform an asynchronous movement of the mobile elongated

bars 13 relative to the respective stationary elongated

bars 11.

[0033] Similar configurations can be provided also for the

actuation means 9 of the stationary frame handling means

7 and/or for the actuation means 18 of the mobile frame

handling means 16.

[0034] In particular, it is possible to provide a single

mobile frame electric actuator 19 capable of

contemporaneously actuating each of the mobile frame

conveyor belts 17. Such single mobile frame electric

actuator can be associated, for example, to one of such

mobile elongated bars 13, and be connected to the



remaining ones through one or more mobile frame drive

shafts 21. To such mobile frame drive shaft or shafts

21, for example, pulleys on which the belts are wrapped

can be associated, directly or via driving elements. The

synchronous movement of the mobile frame drive shafts 21

makes so that the mobile frame conveyor belts on the

respective mobile bars perform essentially the same

movements .

[0035] Alternatively, according to a possible embodiment

not shown in the Figures, the actuation means 18 of the

mobile frame handling means 16 can be so configured as

to be able to handle each of the mobile frame conveyor

belts 17 in an independent manner from one another. For

example, it is possible to implement the above -described

synchronous movement via a plurality of mobile frame

electric actuators 19, each associated to a mobile frame

conveyor belt of each of the mobile elongated bars, and

controlled in an independent manner from the other ones,

for example, via electronic controllers. According to

such control mode, it is also possible, if needed, to

carry out an asynchronous movement of the mobile frame

conveyor belts.

[0036] Similarly, it is possible to provide a single

stationary frame electric actuator 10 capable of

contemporaneously actuating each of the stationary frame



conveyor belts 8 . Such single stationary frame electric

actuator 10 can be associated, for example, to one of

such stationary frame conveyor belts, and be connected

to the remaining ones through one or more stationary

frame drive shafts (not shown in the Figures) . To such

stationary frame drive shaft or shafts, for example,

pulleys on which the belts are wrapped can be

associated. The preferably synchronous movement of the

stationary frame drive shafts makes so that the belts on

the respective stationary bars perform essentially the

same movements.

[0037] Alternatively, according to an embodiment not shown

in the Figures, the actuation means 9 of the stationary

frame handling means 7 can be so configured as to be

able to handle each of the stationary frame conveyor

belts 8 in an independent manner from one another. For

example, it is possible to implement the above-mentioned

synchronous movement via a plurality of stationary frame

electric actuators 10, each associated to a stationary

frame conveyor belt of each of the stationary elongated

bars, and controlled in an independent manner from the

other ones, for example via electronic controllers.

According to such control mode, it is also possible, if

needed, to carry out an asynchronous movement of the

stationary frame conveyor belts.



[0038] In accordance with a possible embodiment, the

stationary frame conveyor belts 8 comprise at least one

primary conveyor belt 8 ' and a secondary conveyor belt

8'' actuatable in an independent manner, for example,

through a stationary frame primary electric actuator 10'

and a stationary frame secondary electric actuator 10'',

respectively. The primary and secondary stationary frame

electric actuators are preferably associated to the

stationary frame. For them, the same considerations

given with reference to the single stationary frame

electric actuator 10 described before apply.

[0039] Advantageously, the stationary frame primary 10'

and secondary 10'' conveyor belts are operatively

arranged in series. With further advantage, they

comprise respective exchange terminal portions 22' and

22'' arranged in parallel. According to such

configuration, the stationary frame primary 10' and

secondary 10'' conveyor belts are arranged slightly

mutually offset but essentially parallel, so that the

semifinished or finished product can be automatically

passed from one to the other one as occurs in an

operative arrangement in series. However, at the

respective exchange terminal portions 22' and 22', the

primary belt 8' and the secondary belt 8'' result to be

operatively in parallel. in other words, at such



exchange terminal portions 22' and 22', the semifinished

product or finished object can be processed by both

belts. In this manner, when the semifinished

product/finished product reaches the stationary frame

primary conveyor belt 8 ' final end, it is

contemporaneously at the stationary frame secondary

conveyor belt 8 ' ' initial end. Advantageously, at the

respective exchange terminal portions 22' and 22', the

primary and secondary stationary frame conveyor belts 8 '

and 8'' are wrapped on mutually coaxial primary and

secondary pulleys, respectively, which are preferably

arranged in a seat obtained in the stationary frame 4

In other words, the primary and secondary pulleys result

to be integrated in the stationary portions 5 . In this

way, the stationary frame 4 overall dimensions are

reduced .

[0040] According to a particularly advantageous

embodiment, first sensor means (not shown in the

Figures) can be provided on the stationary frame 4 ,

which are adapted to determine the presence or absence

of the semifinished product /finished product on the

stationary frame primary conveyor belts 8 ' in the

proximity of the exchange terminal portions 22' thereof.

This makes possible the coordination of the movements

between the stationary frame primary conveyor belt 8 '



and the stationary frame secondary conveyor belt 8'',

for example, by advancing the stationary frame secondary

conveyor belt 8'' (on which are optionally already

stacked further semifinished products/finished products)

only after the first sensor means have signalled the

presence of a further semifinished product /finished

product at the primary terminal portion 22' of the

stationary frame primary conveyor belt 8 ' . In this

manner, impacts are avoided between semifinished

products/finished products on the two stationary frame

primary and secondary conveyor belts, and it is possible

to implement a buffering function, for example, by

differently adjusting the speed of the stationary frame

primary and secondary conveyor belts.

[0041] With further advantage, the stationary frame 4

comprises second sensor means (not shown in the Figures)

so configured as to be capable of verifying the

orientation of one of the semifinished products/finished

products on the stationary frame primary 8 ' and

secondary 8'' conveyor belts at the respective exchange

terminal portions 22' and 22'' thereof. Such second

sensor means are preferably arranged downstream the

first sensor means (with reference to a direction

running from the stationary frame primary conveyor belt

8 ' to the stationary frame secondary conveyor belt 8'') .



For example, it is possible to provide the second sensor

means on the stationary elongated bars 6 arranged at the

stationary frame side ends. In this manner, it is

possible / to determine whether the semifinished

product /finished product is in the proper position. In

fact, the proper position is given only if both the

second end sensor means signal the presence of the

semifinished product /finished product. In order to

obtain, if absent, the proper positioning of the

semifinished product /finished product, different control

strategies for the belts are possible. For example, it

is possible to handle the stationary frame primary

conveyor belts 8 ' and the stationary frame secondary

conveyor belts 8'' with different speed (if as many

independent stationary frame electric actuators are

provided) until the proper orientation of the work piece

is reached. Alternatively, it is possible to handle in a

synchronic manner the stationary frame primary conveyor

belts 8 ' while keeping the stationary frame secondary

conveyor belts B'' steady, until when all the second

sensor means have confirmed the semifinished

product/finished product proper orientation.

[0042] In order to implement an at least partial

automation of the actuation means of the stationary

frame handling means, the actuation means of the mobile



frame handling means, and the actuation means of the

relative handling of the mobile frame relative to the

stationary frame, the conveyor device 1 advantageously

comprises a control unit (not shown in the Figures) . Via

such control unit it is possible to set the operational

mode of the device and the operative parameters thereof

(for example, conveyor belts speed, relative speed of

the mobile frame relative to the stationary frame) .

[0043] It shall be noted that for the mobile frame

conveyor belts 17, in addition to the automatic handling

mode, a manual handling mode is preferably provided,

that is, actuatable directly by an operator, for

example, via a control pedal (not shown in the Figures) .

This is because, according to some possible use modes of

the device, the semifinished products/ finished products

are loaded on the mobile frame conveyor belts by the

operator, who therefore needs to have the control of the

belt advancement once he has put the semifinished

products/finished products thereon.

[0044] In accordance with an embodiment, the conveyor

device 1 according to the invention comprises an

auxiliary frame 23 (Figures 4-6 and 7-9) . Such auxiliary

frame 23 can be associated to the device 1 , for example,

in the case where several conveying lines 2 are present .

The auxiliary frame 23 comprises auxiliary frame



handling means 24 adapted to handle the semifinished

products/finished products along predefined paths on the

same auxiliary frame 23. Such auxiliary frame handling

means 24 preferably comprise auxiliary frame conveyor

belts 25 and means 28 for the actuation thereof (for

example, auxiliary frame electric actuators 29) . The

auxiliary frame 23 is arranged so that, when the mobile

frame 11 is in the protracted position, the auxiliary

frame handling means 24, in particular the auxiliary

frame conveyor belts 25, and the mobile frame handling

means 16, in particular the mobile frame conveyor belts

17, are operatively arranged in series (see Figures 4

and 7 ) .

[0045] In accordance with a possible embodiment, the

auxiliary frame 23 has a fixed conformation, that is, it

cannot be essentially varied in configuration during the

use of the device (Figures 7-9) .

[0046] In accordance with a further embodiment, the

auxiliary frame 23 comprises instead a mobile portion 26

such as to discontinue the connection in series between

the auxiliary frame and the mobile frame, whichever the

position of the mobile frame relative to the fixed frame

is (Figures 4-6) . For example, the mobile portion 26 of

the auxiliary frame 23 can be so conformed as to be able

to move between a lowered portion (FIG. 4 ) and a lifted



position (Figures 5 and 6 ) . When the mobile portion 23

is in the lowered position, the connection in series

between the auxiliary frame and the mobile frame

(provided that the mobile frame is in the protracted

position thereof) is possible, while when the mobile

portion 23 is in the lifted position, such connection in

series is not possible in any event. The mobile portion

26 lifting can result to be needed, for example, in the

case where some space has to be left for the direct

loading of semifinished products/finished products

directly on the mobile frame, or due to the passage of

baskets 3 in conveying lines arranged between the

stationary frame and the auxiliary frame.

[0047] Preferably, the above -described control unit is

adapted to control in an automatic and/or at least

partially automatic manner also the means 28 for the

actuation of the auxiliary frame handling means 24, in

particular the auxiliary frame conveyor belts 25.

Preferably, the auxiliary frame conveyor belts 25 can

further be manually actuated, for example, via a control

pedal (not shown in the Figures) , in order to allow to

the operator loading the semifinished products/ finished

products and handling them as they are being loaded.

[0048] From the description given, those skilled in the

art will be able to appreciate how the conveyor device



according to the invention allows the withdrawal of

semifinished products or finished products from a

plurality of conveying lines arranged at different

distances from the same device without for this causing

delays in the processing times. In fact, thanks to the

possibility of the mobile frame to move relative to the

fixed frame, the device is capable to tailoring the

conformation of the plant in which it is introduced.

Furthermore, thanks to the above-mentioned mobility of

the mobile frame, the operator is not constrained to

travel long paths in order to transport the semifinished

products/finished products.

[0049] Furthermore, the possibility of the conveyor belts

to move in an independent manner from one another, also

during the mobile frame movements, independently from

the position of the latter, makes so that the dead times

in the processing cycle are reduced.

[0050LFurthermore , the above-mentioned characteristics

make the conveyor device extremely versatile and

adaptable to the plant type to which it is associated.

For example, it is possible to provide more intermediate

mobile frame stop portions, for example, in the case of

a multiplicity of transport lines, or for the

extemporaneous unloading of scrap pieces to be put on a

special line, or only in order to open a passage gap for



the operator, who therefore is not forced to run the

entire path around the device, but can safely pass

therethrough (Figures 6 and 8 ) .

[0051] It shall be apparent that variations and/or

additions to what has been described and illustrated

above can be provided.

[0052] For example, it is possible to provide the mobile

frame mobility relative to the stationary frame on both

sides of the latter. In this manner, the advantages

which are obtained at the loading side can be also

obtained at the unloading side.

[0053] Furthermore, it is possible to provide a plurality

of mobile frames relative to the stationary frame, for

example, mutually connected in series. In this manner it

is possible to obtain a combination of movements such as

to make the device 1 useful also in plants with several

transport lines.

[0054] Furthermore, it is possible to provide two or more

conveyor belts operatively arranged in series with

exchange terminal portions arranged in parallel

configured in a similar manner to those described with

reference to the stationary frame also in the auxiliary

frame and/or in the mobile frame. The handling thereof

can be implemented according to modes similar to those

described with reference to the stationary frame primary



conveyor and secondary belts. Special sensor means for

the determination of the presence /absence and/or the

orientation of the semifinished products/ finished

products at the exchange terminal portions can be

associated thereto.

[0055] Furthermore, further sensor means adapted to

determine the semifinished products/finished products

weight can be associated to the conveyor belts of any

frames (stationary and/or mobile and/or auxiliary) . Such

further weight sensor means can be, for example,

associated to some of the pulleys on which the conveyor

belts are wrapped.

[0056] Furthermore, in the case where more conveyor belts

in series with exchange terminal portions in parallel

also on the mobile frame are provided, it is possible to

provide that such belts are arranged on respective

portions of mobile frame elongated bar which are

rotatable the ones relative to the other ones. For

example, in the case of two conveyor belts in series, it

is possible to provide two distinct elongated bar

portions, in which a first portion supports the primary

conveyor belt, and a second portion supports the

secondary conveyor belt. The second portion can rotate

relative to the first one, for example, around an axis'

coincident with the common rotational axis of the



primary conveyor belt and the secondary conveyor belt. A

movement of the second portion relative to the first one

can serve, for example, to create an evacuation passage

for scrap semifinished products, or to create a

ramp/chute in order to bring the semifinished

products/ finished products to a different height, for

example, on a further belt or a transport line.

[0057] To the embodiments described above of the conveyor

device according to the invention, those skilled in the

art, to the aim of meeting specific, contingent needs

will be able to make a number of additions,

modifications, or replacements of elements with

functionally equivalent other ones, without anyhow

departing from the scope of the annexed claims.

[0058] Each of the characteristics described as belonging

to an embodiment can be implemented independently from

the other embodiments described.



CLAIMS
)

1 . A conveyor device (1) comprising:

- a stationary frame (4) including stationary frame

handling means (7) adapted to handle objects along

predefined paths on said stationary frame (4) ;

- a frame (11) which is mobile between a retracted

position and a protracted position relative to said

stationary frame (4) , said mobile frame (11) including

mobile frame handling means (16) adapted to handle

objects along predefined paths on said mobile frame

(11) ;

- means (9) for the actuation of said stationary frame

handling means (7) ;

- means (18) for the actuation of said mobile frame

handling means (16) ;

- means (14) for the actuation of the relative handling

of said mobile frame (11) relative to said stationary

frame (4) ;

in which said actuation means (9, 18, 14) of the

stationary frame handling means (7) , of the mobile frame

handling means (16) , and of the relative handling of the

mobile frame (11) relative to the stationary frame (4) ,

respectively, are actuatable independently from one

another, and in which said actuation means (18) of the

mobile frame handling means (16) are actuatable



independently from the mobile frame (11) position

relative to the stationary frame (4) .

2 . The conveyor device (1) according to claim 1 , wherein

said mobile frame handling means (16) and said

stationary frame handling means (7) are arranged at

different heights.

3 . The conveyor device (1) according to claim 1 or 2 ,

wherein said stationary frame (4) comprises one or more

stationary portions (5) arranged parallel, and said

mobile frame (11) comprises one or more mobile portions

(12) arranged parallel, each of said mobile portions

(12) being capable to move relative to a respective

stationary portion of said stationary portions (5) .

4 . The conveyor device (1) according to the preceding

claim, wherein each of said mobile portions (12)

comprises a mobile elongated bar (13) , and each of said

stationary portions (5) comprises an elongated

stationary bar (6) , said mobile elongated bars (12)

being slidable relative to said stationary elongated

bars (6) parallel thereto in the longitudinal direction.

5 . The conveyor device (1) according to the preceding

claim, wherein at said protracted position of the mobile

frame (11) , said mobile elongated bars (12) are at least

partially projecting relative to said stationary

elongated bars (6) , and at said retracted position of



the mobile frame (11) , said mobile elongated bars (12)

are arranged at least for most of theirs length within

the longitudinal dimensions of said stationary elongated

bars (6) .

6 . The conveyor device (1) according to any one of the

claims 3 to 5 , wherein said actuation means (14) of the

relative handling of the mobile frame (11) relative to

the stationary frame (4) are so configured as to be able

to make so that each of said mobile portions (12)

performs essentially contemporaneously the same

movements relative to the corresponding stationary

portions (5) , and/or said actuation means (9) of the

stationary frame handling means (7) are so configured as

to be able to make so that the stationary frame handling

means (7) perform essentially the same movements, and/or

said actuation means (18) of the mobile frame handling

means (16) are so configured as to be able to make so

that the mobile frame handling means (16) perform

essentially the same movements.

7 . The conveyor device (1) according to any one of the

claims 3 to 5 , wherein said actuation means (14) of the

relative handling of the mobile frame (11) relative to

the stationary frame (7) are so configured as to be able

to handle each of said mobile portions (12) relative to

the corresponding stationary portions (5) in an



independent manner the ones from the other ones, and/or

said actuation means (9) of the stationary frame

handling means (7) are so configured as to be able to

make so that the stationary frame handling means (7)

perform more contemporaneous mutually independent

movements, and/or said actuation means (18) of the

mobile frame handling means (16) are so configured as to

be able to make so that the mobile frame handling means

(16) perform more contemporaneous mutually independent.

8 . The conveyor device (1) according to any one of the

claims 4 to 7 , wherein said stationary frame handling

means (7) comprise stationary frame conveyor belts (8;

8', 8''), and said mobile frame handling means (16)

comprise mobile frame conveyor belts (17) , said

stationary frame (8; 8', 8'') and mobile frame (17)

conveyor belts being capable of being moved in a

mutually independent manner, and independently from the

movements of said mobile elongated bars (13) relative to

said stationary elongated bars (6) .

9 . The conveyor device (1) according to the preceding

claim, wherein said stationary frame conveyor belts (8;

8', 8'') comprise at least one stationary frame primary

conveyor belt (8') and a stationary frame secondary

conveyor belt (8'') actuatable in an independent manner.

10. The conveyor device (1) according to the preceding



claim, wherein said stationary frame primary (8') and

secondary (8'') conveyor belts are operatively arranged

in series, and comprise respective exchange terminal

portions (22, 22', 22'') arranged in parallel.

11. The conveyor device (1) according to the preceding

claim, wherein said stationary frame (4) comprises first

sensor means adapted to determine the presence or

absence of one of said objects on the stationary frame

primary conveyor belts (8') in the proximity of said

exchange terminal portions (22') thereof.

12. The conveyor device (1) according to claim 10 or 11,

wherein said stationary frame (4) comprises second

sensor means so configured as to determine the

orientation of one of said objects on the stationary

frame primary (8') and/or secondary (8'') conveyor belts

at said exchange terminal portions (22', 22'') thereof.

13." The conveyor device (1) according to any one of the

claims 10 to 12, wherein at said exchange terminal

portions (22, 22', 22'') said stationary frame primary

(8') and secondary (8'') conveyor belts are partially

wrapped on primary and secondary pulleys, respectively,

said primary and secondary pulleys being mutually

coaxial .

14. The conveyor device (1) according to the preceding

claim, wherein said primary and secondary pulleys are



provided in said stationary portions (5) and are

integrated therein.

15. The conveyor device (1) according to any one of the

preceding claims, wherein said means (18, 9 , 14) for the

actuation of the mobile frame handling means (16) and/or

of the stationary frame handling means (7) , and/or of

the relative handling of the mobile frame (11) relative

to said stationary frame (4) comprise electric actuators

respectively of mobile frame (19) , stationary frame

(10) , and relative handling (15) , respectively,

controllable at least in speed.

16. The conveyor device (1) according to the preceding

claim, wherein said actuation means (9) of the

stationary frame handling means (7) comprise two of said

stationary frame electric actuators (10) associated to

said stationary portions (5) in order to actuate said

stationary frame primary (8') and secondary (8'')

conveyor belts, and said actuation means (18) of the

mobile frame handling means (16) comprise only one of

said mobile frame electric actuators (19) associated to

said mobile portions (12) .

17. The conveyor device (1) according to any one of the

preceding claims, comprising a control unit adapted to

control in an automatic and/or at least partially

automatic manner said means (18, 9 , 14) for the



actuation of the stationary frame handling means (7) , of

the mobile frame handling means (16) , and of the

relative handling of said mobile frame relative to said

stationary frame.

18. The conveyor device (1) according to any one of the

preceding claims, comprising an auxiliary frame (23)

including auxiliary frame handling means (24) adapted to

handle objects along predefined paths on said auxiliary

frame (23) , and means (28) for the actuation of said

V

auxiliary frame handling means (24) , wherein when said

mobile frame (11) is in the protracted position, said

auxiliary frame handling means (24) and said mobile

frame handling means (16) are operatively arranged in

series so that said objects can be subsequently handled

along said predefined paths on said auxiliary frame (23)

and on said mobile frame (11) .

19. The conveyor device (1) according to claim 18,

wherein said auxiliary frame (23) has a fixed

configuration .

20. The conveyor device (1) according to claim 18,

wherein said auxiliary frame (23) comprises a mobile

portion (26) such as to discontinue the connection in

series between said auxiliary frame (23) and said mobile

frame (11) , whichever the position of said mobile frame

(11) relative to said stationary frame (4) is.



21. The conveyor device (1) according to any one of the

claims 18 to 20, wherein said auxiliary frame handling

means (24) comprise auxiliary frame conveyor belts (25) ,

and said actuation means (28) of the auxiliary frame

handling means (24) include auxiliary frame electric

actuators (29) controllable at least in speed.

22. The conveyor device (1) according to any one of the

claims 18 to 21, wherein said control unit is further

adapted to control in an automatic and/or at least

partially automatic manner said means (28) for the

actuation of the auxiliary frame handling means (24) .
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