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Description

Equipment and method for printing material in sheet form, in particular
metal plates.

The present patent application for industrial invention relates to an
equipment and method for printing material in sheet form, in particular metal
plates. '

Although reference is made hereinafter to metal plates, such as silver
plates, the present invention also extends to non-metal material in sheet
form, for example rigid or semi-rigid plates of plastic materials of any
composition, such as polymers, methacrylate, PVC, polyethylene and similar,
or also natural and synthetic leather, wood and veneer wood, fabric, paper
and similar.

As it is known, the printing process of metal sheets provides for
positioning the plate in a forming press composed of two semi-dies. The first
semi-die, defined as die, has a plurality of cavities; whereas the second semi-
die, defined as male die holder, has a plurality of protruding parts (males)
designed to be inserted in the cavities of the die in order to deform and shape
the plate arranged between the two semi-dies. The two semi-dies are moved
by means of a suitable actuation mechanism that is electrically, hydraulically
or pneumatically actuated.

Such a printing process is extremely complicated and expensive due
to the constructive complexity of the male die holder that must be provided
with a plurality of males registered with the cavities of the die.

It must be considered that both the female die and male die holder
must be changed whenever production is changed. Consequently, a plurality
of semi-dies must be stored in the warehouse according to the type of
production to be carried out.

A molding-blowing process is also known according to which, once the
mold is hermetically closed, pressurized air is injected or air is extracted, in
such a way that the product to be molded takes on the shape of the die
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cavity.

The purbose of the present invention is to eliminate the
inconveniences of the prior art, by devising an equipment and method for
printing of material in sheet form that is ductile, versatile, inexpensive and
easy to make and install.

Another purpose of the present invention is to devise such equipment
that allows for an efficient, effective, rapid and versatile process for printing
material in sheet form. , j

Said purposes are achieved éccwding to the invention, with the
equipment the characteristics of which are listed in the enclosed independent
claim 1 and with the method the chafacteristics of which are listed in the
enclosed independent claim 10.

Advantageous embodiments are disclosed in the dependent claims.

The equipmént for printing of plates according to the invention
comprises a mold composed of a base and a die in which at least one cavity
is obtained to form the plate. The equipment also comprises a cushion
situated between the base and the plate. The cushion contains a fluid and
deforms according to the shape of said at least one cavity of the die, in such
a way that when the mold is closed, the fluid inside the cushion flows, taking
the cavity space and suitably deforming the piate that is arranged between
said cushion and die.

The advantages of the equipment of the invention are evident, since it
allows for printing plates of different type effectively and rapidly, with dies of
different types and dimensions, always using the same cushion, without
having to use different types of male die holders according to the type of die.

Additional characteristics of the invention will appear more evident
from the following detailed description that refers to merely illustrative, not
limiting embodiments, illustrated in the enclosed drawings, wherein:

Fig. 1 is an exploded cross-sectional diagrammatic view of a first
embodiment of the equipment for printing material in sheet form according to
the invention;

Figs. 2 and 3 are two views as Fig. 1 that show two consecutive steps
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of the printing process of material in sheet form according to the invention;

Fig. 4 is a cross-sectional diagrammatic view of a second embodiment
of the equipment for printing material in sheet form according to the invention;

Figs. 5 and 6 are two views as Fig. 4 that show two consecutive steps
of the printing process of material in sheet form according to the invention;
and

Fig. 7 is the same view as Fig. 1, except for it | shows a third
embodiment of the equipment according to the invention.

With reference to Figs. 1 to 3, a first embodiment of the equipment for
printing material in sheet form according to the invention, which is generally
indicated with numeral (1).

The equipment (1) comprises a mold (2). The mold (2) comprises a
base (20) and a die (30). The base (20) has a basically flat surface (21)
facing towards the die (30). The die (30) has one or more cavities (31) facing
towards the base (30). The cavity (31) of the die is shaped according to the
shape to be given to a plate (4) of material in sheet form, such as a metal
plate.

The equipment also comprises a cushion (5) that is situated between
the plate (4) and the base (20), when the mold is open. The term “cushion”
indicates gaseous or liquid fluid hermetically contained in a case, but also a
pasty fluid, such as silicone paste or gel, which must not be necessarily
closed in a case.

In the embodiment shown in Figs. 1 - 3, the cushion (5) has a case
(50) that hermetically contains a fluid (51).

The case (50) is made of deformable fluid-tight tear-resistant material,
which can also be slightly expandable. The case. can also be made, for
example, of plastic film of suitable thickness or also fabric or non-woven
fabric (TNT) which is waterproofed and eventually elasticated.

The fluid (51) can be of any type:

- gaseous, such as air,

- liquid, such as water or ail,

- semi-solid or pasty, such as silicone paste or gel.
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In case of incompressible fluid, such as water or oil, the volume of the
fluid (51) inside the cushion must be basically equal to the volume defined by
the cavity (31) of the die (30). In any case the volume of the fluid (51) must
not be higher than the volume defined by the cavity (31). In fact, if the volume
of the fluid is higher than the volume of the cavity, waste is obtained in case
of pasty material.

In case of compressible fluid, such as air or foam, the volume of the
fluid at the maximum pressure, which corresponds to the pressure exerted on
the cushion when the mqld is closed, must be basically equal to the volume
defined by the cavity (31) of the mold (30). On the contrary, the volume of
compressible fluid at atmospheric pressure is higher than the volume of the
cavity (31) of the die. In view of the above, during the closing pressure of the
mold, the fluid is compressed deforming the cushion that tends to occupy the
cavity of the mold.

Referring to Fig. 2, when the mold (2) is closed, by means of a press
(not shown in the figures) the die (30) is moved close to the base (20).
Consequently, the cushion (5) is compressed and deformed. In fact, the fluid
(51) tends to flow towards the area of the cavity (31) of the die, exerting
pressure on the plate (4) that is exactly deformed in the cavity (31) of the die,
forming a protuberance (40) that takes the shape of the cavity of the die.

The fluid (51) inside the cushion (5) tends to entirely fill the volume of
the cavity (31) of the die, in such a way to perfectly deform the plate (4) that
takes the shape of the cavity of the die.

Referring to Fig. 3, when the mold (2) is open, the cushion (5) resumes
the original configuration shown in Fig. 1 and the shaped plate (4) can be
extracted from the mold. So the cushion (5) can be reused for another
printing cycle.

In the following description identical elements or elements that
correspond to the ones described above are indicated with the same
numerals, omitting a detailed description.

Referring to Figs. 4 to 6, a second embodiment of the equipment for
printing material in sheet form according to the invention is described, which
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In the eqtjipment (100), the base (120) of the mold (2) is provided with
a recessed housing (121) that is covered by s cover (150), in such a way to
form a hermetic chamber (105) that contains the fluid (51). The chamber
(105) acts as fluid cushion, exactly like in the first embodiment.

The cover (150) can be made of the same material used for the case
(50) of the first embodiment.

The second embodiment is provided with feed means (125) to feed the
fluid (51) in the chamber (105) of the base of the mold, according to the
volume of fluid (51) required for the printing process.

Referring to Figs. 4 to 6, if the fluid (51) is pasty, such as a silicone
paste, the formation of a hermetic chamber is not necessary. Therefore the
cushion (105) can be made of silicone paste (51) only. In fact, when the mold
is closed, the shavings of the silicone paste that crosses the air spaces
between base (120) and die (30) are very limited.

In such a case, a sheet (150) is positioned on the silicone paste (51)
provided on the base (120) in order not to get the plate dirty.

Fig. 7 describes a third embodiment of the equipment (200) according
to which the base (220) of the mold is provided with two cavities (223) in
correspondence with flat surfaces (33) of the die (30). In such a case two
cushions of fluid (5) are situated between the flat surfaces (33) of the die and
the plate (4) in correspondence with the two cavities (233) of the base.

Numerous variations and modifications can be made to the present
embodiments of the invention by an expert of the field, while still falling within
the scope of the invention as claimed in the enclosed claims.
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Claims

1) Equipment (1; 100; 200) for printing plates (4) comprising a mold
(2) composed of a base (20; 120) and a die (30) in which at least one cavity
(31) is obtained to form the plate (4), characterized in that it also comprises a
cushion (5; 105) situated between the base (20; 120) and the plate (4), said
cushion (5; 105) comprising a fluid (51) that, due to pressure exerted when
closing the mould (2), flows in such a way to exert pressure on said plate (4)
and deform the plate (4) according to the shape of said at least one cavity
(31) of the die.

2) Equipment (100) as claimed in claim 1, characterized in that said
cushion (105) comprises a pasty fluid (51), such as silicone paste or gel.

3) Equipment (1) as claimed in claim 1 or 2, characterized in that said
cushion (5) comprises a fluid-tight case (50) that hermetically contains said
fluid (51).

4) Equipment (100) as claimed in claim 1 or 2, characterized in that
said cushion (105) is composed of a hermetic chamber obtained in said base
(120) of the mould by means of a recessed housing (121) and a fluid-tight
cover (50) coupled with the housing (121) of the mould base.

5) Equipment (100) as claimed in claim 4, characterized in that it
comprises feed means (125) to feed the fluid (51) in the hermetic chamber
(105) of the mold base.

6) Equipment as claimed in any one of the preceding claims,
characterized in that said case (50) and/or cover (150) is made of deformable
fluid-tight tear-resistant material, such as plastic film or waterproof non-woven
fabric.

7 Equipment as claimed in any one of the preceding claims,
characterized in that the fluid (51) contained in the cushion (5; 105) is
incompressible and the volume of the fluid (51) is basically equal to the
volume of the at least one cavity (31) of the die.

8) Equipment (200) as claimed in any one of the preceding claims,
characterized in that the base (220) is provided with at least one cavity (223)
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in a flat surface (33) of the die and at least one cushion (5) situated between
said flat surface (33) of the die and the plate (4) in the at least one cavity
(233) of the base.
9) Equipment as claimed in any one of the preceding claims,
characterized in that the plate (4) is a metal plate.
10) Printing method of plates (4) with equipment as claimed in any one
of the preceding claims, characterized in that it comprises the following
operations:

- positioning of a fluid cushion (5, 105) between the base (20; 120) and
the plate (4) when the mold (2) is open, and

- closing of the mold to compress the cushion of fluid that flows
exerting pressure on the plate (4) and deforms the plate (4) according to the
shape of the at least one cavity (31) of the die.



WO 2011/036688 PCT/IT2010/000398
1/3

30

\\\\ N
\\ |

/ ]

FIG. 1 20
30
\

\\\\\\Z\M

L L2 2L

2/////////X//

FIG. 2 20
/31 - 30
RVARV.ARN
AN 40 ,
7 //>>//// 4
ézzg

e

FIG. 3 20




WO 2011/036688

PCT/IT2010/000398

2/3

30\\ T\\\ AN 7‘ i
\\ ~ /
/ o777 77 77777 //////I///z/ 105
/ “““““““““““““ ‘ ?f«i:'% ~
2 ////////S// s
/ G. ‘_
g 150 120 TEA 121 125
40
2 30\\ 150\ K \4\ 90
ZT\\\\\\\\ 2 N/
I P
120 105/ FIG. 5 9y - 125
31 30
\\ NANANAN A 1})0
N \ J/
2\\\‘ '2////////// ; 4

//1

==
///////Y/b /
4

150

FIG. 6
120 121

105 51



WO 2011/036688 PCT/IT2010/000398
3/3 "

— -
= = - 7 -

I

[7//// -/-///////f///7////-/-//zi




INTERNATIONAL SEARCH REPORT

International application No

PCT/1T2010/000398

A. CLASSIFICATION OF SUBJECT MATTER

INV. B21D26/02 B21D22/10
ADD.

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

B21D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

EP 0 380 894 Al (ISOFORM [FR])
8 August 1990 (1990-08-08)
* abstract; figures 1-8

24 July 1985 (1985-07-24)
* abstract; figures 4-7,11-22

26 July 1995 (1995-07-26)
* abstract; figures 1-5

DE 34 31 312 Al (KOERBER KARLHEI
KLAUS) 6 March 1986 (1986-03-06)
* abstract; figures 1-6

GB 2 151 527 A (HONDA MOTOR CO LTD)

EP 0 664 168 Al (LORRAINE LAMINAGE [FR])

1-4,6-10
5

1-10
1-4,6-10
NZ; LUDWIG

1-10

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of ancther
citation or other special reason (as specified)

UK

"Q" document referring to an oral disclosure, use, exhibition or

other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
m%r.llts, rs{uch combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search

21 January 2011

Date of mailing of the international search report

31/01/2011

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Cano Palmero, A

Form PCT/ISA/210 (second sheet) (April 2005)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

International application No

PCT/1T2010/000398

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

EP 0 376 808 Al (ISOFORM [FR])

4 July 1990 (1990-07-04)

* abstract; figures 1-12

WO 03/062554 Al (THYSSENKRUPP STAHL AG
[DE]; LENZE FRANZ-JOSEF [DE]; SCHWARZ
STEFAN [DE) 31 July 2003 (2003-07-31)

* abstract; figures 1-12

DE 19 29 765 Al (JULIUS CASPERS PRESS
STANZ UND) 23 December 1970 (1970-12-23)
figures 6,7

1-10

1-4,6-10
1-10

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1T2010/000398
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0380894 Al 08-08-1990 AR 247122 Al 30-11-1994
AU 628456 B2 17-09-1992
AU 4730589 A 05-07-1990
BR 8906860 A 25-09-1990
CA 2006774 Al 30-06-1990
CN 1043893 A 18-07-1990
CS 8907514 A3 15-01-1992
DD 294439 A5 02-10-1991
DE 68901457 D1 11-06-1992
ES 2033118 T3 01-03-1993
FR 2641215 Al 06-07-1990
GR 3005288 T3 24-05-1993
HU 54540 A2 28-03-1991
JP 2680905 B2 19-11-1997
JP 3198924 A 30-08-1991
RO 106971 Bl 30-08-1993
RU 2037353 C1 19-06-1995
us 5067336 A 26-11-1991
ZA 8909910 A 28-08-1991

GB 2151527 A 24-07-1985 CA 1241870 Al 13-09-1988
FR 2564035 Al 15-11-1985
JP 60133933 A 17-07-1985
us 4689979 A 01-09-1987

EP 0664168 Al 26-07-1995 DE 69500933 D1 04-12-1997
DE 69500933 T2 18-06-1998
ES 2110814 T3 16-02-1998
FR 2715335 Al 28-07-1995
JP 8033929 A 06-02-1996
us 5599565 A 04-02-1997

DE 3431312 Al 06-03-1986  NONE

EP 0376808 Al 04-07-1990 AR 243418 Al 31-08-1993
AU 624460 B2 11-06-1992
AU 4700789 A 05-07-1990
BR 8906856 A 21-08-1990
CA 2006773 Al 30-06-1990
CN 1043646 A 11-07-1990
CS 8907515 A3 15-01-1992
DD 296012 A5 21-11-1991
DE 68910794 D1 23-12-1993
DE 68910794 T2 31-03-1994
ES 2047698 T3 01-03-1994
FR 2641216 Al 06-07-1990

EP 0376808 Al HU 54541 A2 28-03-1991
JP 2284724 A 22-11-1990
JP 2735334 B2 02-04-1998
RO 107566 Bl 30-12-1993
SU 1829978 A3 23-07-1993
us 5016458 A 21-05-1991
ZA 8909724 A 28-08-1991

WO 03062554 Al 31-07-2003 DE 10202411 Al 31-07-2003
EP 1468150 Al 20-10-2004

Form PCT/ISA/210 (patent family annex) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/1T2010/000398
Patent document Publication Patent family Publication
cited in search report date member(s) date

DE 1929765 Al 23-12-1970  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

