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(57) Abrége/Abstract:

A safety device, particularly for industrial machines, such as for example bending presses provided with an upper tool that is
driven In abutment toward a lower die, at Least one blank, such as a metal plate, a bent plate or a box-like element, being
Interposable between the die and the tool, the safety device comprising a glove worn by the operator, provided with first
electrically conducting regions located at the back with no conducting regions at the palm; the glove constitutes, at contact with
the machine and/or with the blank, an element for transmitting electrical signal between the machine and a control unit (CU) to

stop descent of the tool.
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SAFETY DEVICE FOR INDUSTRIAL MACHINES
ABSTRACT OF THE DISCLOSURE

A safety device, particularly for industrial machines, such as for
example bending presses provided with an upper tool that is driven in
abutment toward a lower die, at least one blank, such as a metal plate, a bent
plate or a box-like element, being interposable between the die and the tool,
the safety device comprising a glove worn by the operator, provided with
first electrically conducting regions located at the back with no conducting
regions at the palm; the glove constitutes, at contact with the machine
and/or with the blank, an element for transmitting electrical signal between

the machine and a control unit (CU) to stop descent of the tool.

(Figure 1)
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SAFETY DEVICE FOR INDUSTRIAL MACHINES

The present invention relates to a safety device, particularly for
industrial machines, such as bending presses for cold working of metal
plates.

Said bending presses are usually constituted by a supporting frame for

a die, which is arranged approximately horizontally and is conveniently

shaped; a tool, such as a blade or punch, is arranged above said die and is
slidingly associated with said frame.
If a blank, such as a metal plate, a bent plate or a box-like component
s positioned above the die, it is possible to actuate the descent of the tool so
as to force a given deformation of said blank. |
The blank can be subjected to a plurality of successive bending
operations, one for each descent of the tool, even along axes that are not

mutually perpendicular, until it assumes the intended shape.

In order to protect the safety of the operator assigned to positioning

the blank on the die, safety devices are currently used which are based for

“example on the use of photocells.

In particular, 1t 1s known to arrange a pair of transducers, a transmitter

and a receiver, along a line that crosses longitudinally the industrial

machine at a height from the die that is slightly greater than the thickness of
the metal plate and at a short distance from the region occupied by the blade

or punch during descent.

The photocells are connected to a control center that is suitable to
block the descent of the tool when the signal transmitted between said
photocells is interrupted, accordingly indicating the presence of a foreign
object proximate to said tool.

The main drawback of this conventional safety device is that said
known type of photocell device in some circumstances halts the industrial

machine even when the operator is completely safe.
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In particular, one case that occurs frequently relates to the working of

box-like components or in any case of blanks that have one or more bends

for example at 90°.
In this circumstance, the portion of the blank that has already been
worked protrudes above the flat portion to be worked, interposing between

the two photocells and therefore causing an incorrect stop of production.

In such cases there is therefore the important drawback of having to
deactivate said known type of protection device, performing the operation
without any assurance for the safety of the operator.

This is a severe problem for protecting operator safety; said operators,
in order to work certain parts, are forced to work for most of the time
without any safety device.

This problem is worsened by the fact that after a few hours of work
the attention of the operator necessarily decreases, entailing an increase in
the already high danger level of the use of the machine.

In any case, the lack of safety regarding certain machining operations
requires great attention in performing said operations and therefore a greater
expenditure of resources and increased slowness with respect to an identical

machining process performed in safe conditions.

The aim of the present invention is to solve the above-mentioned
problems, eliminating the drawbacks of the cited known art, by providing a
safety device that allows the operator to work at all times in safe conditions

regardless of the shape of the blank to be manufactured.

~Within this aim, an object of the present invention is to provide a
safety device that ensures the operator that the industrial machine is stopped

in case of accidental contact, for example of one's fingers, with the tool,
allowing the operator to work without worries.

Another object is to provide a safety device that allows to improve

work speed, with a consequent increase in the efficiency of the industrial
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machine.
Another object 1s to provide a safety device that is structurally simple
and has low manufacturing costs.

This aim and these and other objects that will become better apparent
hereinafter are achieved by a safety device particularly for industrial
machines such as for example bending presses provided with an upper tool
that 1s driven in abutment toward a lower die, at least one blank being
Interposable between said die and said tool, characterized in that it

comprises a glove that can be worn by the operator and is provided with

first electrically conducting regions that are located approximately at the

back and is not provided with conducting regions at the palm, said glove

constituting, in case of contact with said industrial machine and/or with said

blank, a means for transmitting an electrical signal between said industrial

machine and a control unit in order to stop the descent of said tool.

Further characteristics and advantages of the present invention will

become better apparent from the following detailed description of a

- particular but not exclusive embodiment thereof, illustrated by way of non-

limiting example in the accompanying drawings, wherein:
Figure 1 is a perspective view of an industrial machine such as a
bending press;

Figures 2 to 4 are front views of a glove according to the present

invention that can be used by the operator of the industrial machine of

Figure 1;
Figure 5 is a perspective view of a detail of the industrial machine of
Figure 1, used in safe conditions:;

Figure 6 is a perspective view of a detail of the industrial machine of

Figure 1, used in conditions that are dangerous for the operator.

In the embodiments that follow, individual characteristics, given in
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relation to specific examples, may actually be interchanged with other

different characteristics that exist in other embodiments.

With reference to the figures, the reference numeral 1 designates a
safety device particularly for industrial machines, such as for example a

5 bending press 2 of the type with slow descent, shown 1n Figure 1.

The bending press 2 comprises a supporting frame 3 for a first fixed

part, such as a die, designated by the reference numeral 4.

The die 4 1s usually arranged approximately horizontally and its upper

surface 1s conveniently shaped according to a preset geometry that depends
10 on the blank to be machined or in any case on the operation to be
performed. '

Above the die 4 a tool 5 is provided that constitutes a movable part,
such as for example a blade or a punch, that is slidingly associated with the
frame 3 along a working axis that is advantageously perpendicular to the

15 plane of arrangement of the die 4.

Actuation means, included in the machine 2, for controlling the
movement of the tool 5 are provided.

An operator 6 can interpose manually, between the die 4 and the tool |
5, a blank such as for éxample a metal plate 7.

20 In this manner, every time the tool 5 descends into abutment toward .
the die 4, the metal plate 7 undergoes deformation and in particular is bent
along the line formed by the shape and position of said tool.

The safety device 1 comprises a glove 8 that can be worn by the
operator 6 and 1s provided with first electrically conducting regions,\

25 generally designated by the reference numeral 9, that are arranged

approximately at the back of the glove 8.
Moreover, the glove 8 has no conducting regions at its palm.

In particular, Figures 2 to 4 illustrate some possible embodiments of
the glove 8, in each of which the first conducting regions 9 are constituted

30 by a strip 10 that 1s conveniently shaped to form a winding path so as to
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affect or extend over approximately the entire region of the back of the
glove 8. '

Such first conducting regions 9 are therefore differentiated from
second nonconducting regions 11 of the back of the glove 8, which are

made of a material that is not electrically conductive.

The provision of such first conducting regions 9 on the glove 8 can be
achieved for example by interconnecting thereto the strip 10, which 1s made
of an electrically conducting material, such as a metallic material or a
particular conducting plastic material. '

The strip 10 can be associated with the back of the glove 8, which
does not conduct, for example by sewing, gluing, thermal bonding or by
way of a molding operation. '

As an alternative, it i1s possible to use electrically conducting paints
that are sprayed onto the glove by interposing suitable mechanical or
electrostatic masks.

It 1s also possible for example to provide in a single operation the
direct molding of the glove including the strip 10.

In any case, the connection of the first conducting regions 9 must not
modify substantially the mechanical characteristics of the glove 8,
particularly finger flexing. .

In this particular embodiment, illustrated merely by way of example,
the strip 10 has two ends, designated by the reference numerals 12a and 12b,
that are arranged approximately in the wrist region.

One or more first cables, generally designated by the reference
numeral 13, can be connected detachably to the ends 12a and 12b and can

be coupled temporarily to the item of clothing of the operator 6 in order to

constitute a transmitting means that transmit a signal, preferably an electric

signal, between the bending press 2 and a control unit CU and controls the

stopping of the descent of the tool 5. ‘

In particular, the control unit CU is suitable to control for example
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any flow of electrical current in a first circuit that is normally open and
therefore without current and comprises the bending press 2, the first
conducting regions 9 of the glove 8, the cable 13 and any means for

transmitting the electrical signal that can be interposed between the cable 13
and the control unit. \

For example, in the embodiment of Figure 1 the first cable 13
transmits the signal to a mat 14, which is made of conducting material and is
in turn electrically connected by means of a second cable 15 to the control

unit, which is advantageously accommodated and connected to the bending

press 2.
If the glove 8 makes contact with the tool 5, the first circuit closes

and therefore the descent of the tool 5 is halted.

The shape of the glove 8 advantageously entails the provision of a
single strip 10 of conducting material, since the control unit monitors the

flow of current within a second circuit that comprises indeed the strip 10.

In this manner, if the first conducting regions 9 are partially damaged,
with breakage of the strip 10 in one or more points, the control unit detects
an Interruption or a considerable reduction in the current in the second
circuit, accordingly stopping the press 2 or indicating in various manners to
the operator or to the department manager the possible failure of the safety
device 1. '

Such safety device 1 according to the present invention can be used
alone but it can be preferably associated with a separate safety device of a
known type, such as the photocell safety device described above, that

intervenes whenever it is nécessary to deactivate said device.
Operation 1s therefore as follows: with reference to Figure 1, the

operator 6 must wear, during work, at least one glove & that 1s conveniently

connected to the conducting mat 14 and to the control unit.

Such control unit checks the correct functionality of the glove by

detecting the current in the second circuit and indicates, in case of failure,
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the need to replace the glove being used with a new one.

The operator can work normally at the bending press 2, touching the
die 4 and the blank 7, since the palm of the glove is nonconducting and
therefore does not close the first circuit. '

However, if the operator accidentally inserts his hand between the
tool 5 and the die 4, the contact of the back of the glove with said tool
forces the halting of the press 2, accordingly protecting the integrity of the
operator.

It has thus been shown that the invention has achieved the intended
aim and objects, a safety device having been devised that allows the
operator to work 1n safe conditions regardless of the shape of the blank to be
manufactured.

The safety device in fact halts the industrial machine immediately, as
soon as contact occurs between the conducting regions of the glove and the
descending tool, accordingly allowing the operator to work in absolute
confidence.

Said safety device further allows to improve the operating speed, with
a consequent increase in the efficiency of the industrial machine.

The invention is of course susceptible of numerous modifications and
variations, all of which are within the scope of the appended claims.

Thus, for example, it is possible to provide a safety device in which

the first circuit comprises wireless transmission means for transmission of

 the signal, for example by means of radio frequencies, ultrasound or infrared

beams, so that each operator wears a transmitter that i1s electrically

connected to the glove and communicates with the control unit.

In this manner one might avoid the hindrance due to the first cable.

Moreover, the second circuit for detecting correct functionality of the
glove might optionally be omitted, or might not be connected to the control
unit. ‘

For example, it is possible to provide a second circuit that is
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completely accommodated within the glove and comprises a sensor
constituting indication means for detecting the flow of current and for

providing an indication if the circuit is open.

The invention may of course also be applied to other industrial
machines, preferably slow-moving ones, such as for example bending

presses provided with an upper fixed punch and with a lower movable die

- that can be moved so as to abut against the punch.

The materials used, as well as the dimensions that constitute the
individual components of the inirention, may of course be more pertinent
according to specific requirements.

The various means for performing certain different functions need not

certainly coexist only i the illustrated embodiment but can be present per

se In many embodiments, including ones that are not illustrated.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN
EXCLUSIVE PROPERTY OR PRIVILEGES IS CLAIMED ARE

DEFINED AS FOLLOWS:

1. A safety device for an industrial machine provided with a control

- unit and with at least a first and a second parts, said first part being movable

in abutment toward the second part that is provided fixed, and with at least
one blank being interposable between said first and second parts, the device
comprising: at least one glove worn by an operator, said glove being
provided with first electrically conducting regions and with second
nonconducting regions, and constituting, in case of contact with the
industrial machine and/or with the blank, a -transmitting means for
transmitting an electrical signal between the industrial machine and the

control unit, in order to stop movement of said first movable part.

2. A safety device for an industrial machine that is provided with a
control unit, with an upper tool driven into abutment toward a lower die,
and with at least one blank that i1s interposable between said die and said
tool, the device comprising at least one glove that is worn by an operator, is
provided with first electrically conducting regions that are located at a back
region of the glove and 1s free from conducting regions at a palm region
thereof, said glove constituting, in case of contact with the industrial

machine and/or with the blank, a transmitting means for transrnittirig an

electrical signal between the industrial machine and the control unit in order

to block movement of the tool.

3. The safety device of claim 2, comprising a first circuit, between
said at least one glove, said control unit and said industrial machine, said
first circuit being closeable electrically upon contact of said first conducting
regions with said tool. \

4. The safety device of claim 3, wherein said first conducting regions

of said at least one glove comprise a strip of electrically conducting material

that extends over at least a finger region of the back region of said glove.
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5. The safety device of claim 4, wherein said strip is shaped
contoured along an open and winding path, so as to extend over all of the

regions of the back region of said glove.

6. The safety device of claim 4, wherein said strip forms on the back
region of said at least one glove second electrically non-cénducting regions
that are connected to the palm region of said glove.

7. The safety device of claim 4, wherein said first conducting regions
of said at least one glove are prbvided by connection of said strip to the
glove, said strip being made of electrically conducting material, selected
from a group comprising metallic materials and particular conducting plastic
materials.

8. The safety device of claim 7, wherein said strip is associated with
the back region of said at least one nonconducting glove with a sewing or
gluing connection.

9. The safety device of claim 7, wherein said strip is associated with
the back region of said at least one nonconducting glove with a thermal
bonding or molding connection.

10. The safety device of claim 7, wherein said at least one glove,
comprising a back region with first conducting regions and second
nonconducting regtons and a nonconducting palm region, is provided as a
single molded place.

11. The safety device of claim 4, wherein said first conducting
regions are provided by electrical deposited conducting paints deposited

onto the back region of said at least one glove.

12. The safety device of claim 4, comprising a plurality of first cables,

said first conducting regions being connected electrically, by way of said

first cables, to the control unit that is further connected to the industrial

machine, so as to form said first circuit between said tool and said glove.

13. The safety device of claim 12, wherein at closure of said first

circuit, the control unit stops movement of said tool and optionally
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deactivates the industrial machine.
14. The safety device of claim 12, comprising at least one second
electric circuit for applying and controlling a separate control current that
circulates in said first conducting regions.

5 15. The safety device of claim 14, wherein said control unit includes
malfunction indication means, partial damage of said first conducting
regions with breakage of said strip in one or more points forcing activation

of said indication means for indicating malfunction of said glove.

16. The safety device of claim 15, wherein said indication means are
10 accommodated in said control unit, which is part of said second circuit, so
as to allow stopping of said industrial machine upon detection of a fault in

said at least one glove.

17. The safety device of claim 14, comprising wireless transmission
means, included in said control unit for transmission of the signal between
15 said glove and said tool, said transmission means comprising a transmitter

that is electrically connected to said at least one glove and communicates

with said control unit.
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