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(54) Machine for rounding the corners of hard
(57)  The machine (10) enables rounding of the
sharp corners of hard covers (28) to be applied to books
of various types, and comprises: a forming die (42) pre-
senting a sunken part (66) having, in plan view, substan-
tially the length and width of the sharp cornered cover
(28), the sunken part of the die presenting however
rounded corners (67) having the same profile as those
which are to be obtained for the cover (28); pressing
means (54) for pressing the cover (28) to its full extent

covers for books

within the sunken part (66) of the die (42) except in the
regions comprising its sharp corners, so that these latter
become folded (29) outwards, the completely clad face
of the cover (28) facing inwards; punch means (56), the
profile of which partly matches the profile of the rounded
corners (67) of the sunken part (66) of the die (42), to
press each folded corner (67) of the cover (28) against
the sunken part (66) of the die (42); and means (48) for
extracting the cover (28), which now presents its corners
rounded, from the die (42).
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Description

[0001] The present invention relates to a machine for
rounding the sharp corners of hard covers to be applied
to books of various types, such as diaries and daybooks.
[0002] Covers of this type comprise a cardboard core
clad externally with a cladding sheet, the edges of which
are folded over for a certain depth onto the inner face of
the cover and glued. The cladding sheet is normally of
glossy paper, balacron, or other suitable materials re-
quested by the market, to give a more pleasing appear-
ance and greater prestige to the relative book.

[0003] The corners of the cover of books of the afore-
said type are often rounded, both to give the book a
more precise appearance, and to enable the product to
conform to Community directives, which prescribe the
elimination of sharp corners from the covers of books
intended for young children.

[0004] Traditionally, a cover with rounded corners is
obtained by starting with a cover with sharp corners, as
would emerge from a traditional cover-forming machine,
i.e. in the form of a cardboard rectangle to which said
cladding sheet has been applied. Using a suitable tool,
an operator folds a part of each sharp corner of the cover
towards that side of the cover which is to remain on the
inside of the book, then finally compressing said folded
cover part with force so as to flatten it and hence elimi-
nate the sharp corner. As will be apparent, all this sig-
nificantly affects the production costs of the relative
book.

[0005] Improved cover-forming machines have been
constructed which are also able to directly produce card-
board covers provided with rounded corners. However
for this purpose, these machines are fed with rectangu-
lar cardboard cores which have to be previously
punched so as to present the corners already rounded,
and with the cladding sheets also already punched to
presentin each of their corners an indentation which en-
ables the cladding sheet to be folded onto the inside of
the cover to follow the corresponding corner rounding
of the core.

[0006] It is immediately apparent that high costs are
also involved in this case. The object of the present in-
vention is therefore to provide a machine able to trans-
form the sharp cornered covers produced by a conven-
tional cover-forming machine into covers with rounded
corners.

[0007] This object is attained by the machine accord-
ing to the present invention, comprising:

- a forming die presenting a sunken part having, in
plan view, substantially the length and width of the
sharp cornered cover, the sunken part of the die
presenting however rounded corners having the
same profile as those which are to be obtained for
the cover;

- pressing means for pressing the cover to its full ex-
tent within the die sunken part except in the regions
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comprising its sharp corners, so that these latter be-
come folded outwards, the completely clad face of
the cover facing inwards;

- punch means, the plan profile of which partly match-
es the rounded profile of the rounded corners of the
die sunken part, to press each folded corner of the
cover against the die sunken part;

- means for extracting the cover, which now presents
its corners rounded, from the die.

[0008] Preferably the forming die is incomplete, in the
sense that it comprises four spaced-apart coplanar por-
tions, which each involve only one relative corner part
of the cover. Conveniently the means for extracting the
cover from the die consist in this latter case of means
which enable the four portions of the die to be with-
drawn, each in the direction of a bisector of the relative
corner of the cover.

[0009] The invention will be more apparent from the
ensuing description of one embodiment thereof given
by way of example. In this description reference is made
to the accompanying drawings, in which:

Figure 1 is a schematic partial elevation view of a
machine according to the present invention;
Figure 2 is a plan view from above of the rounding
station of the machine, showing the four portions
which comprise the forming die;

Figure 3 is a partial enlargement of the preceding
figure, with the elimination of certain parts and the
addition of others;

Figure 4 is an elevational view of a press-punch unit
in the direction of the arrow F of Figure 3;

Figures 5.1 and 5.2 are respectively a plan view and
a vertical section on the line 5-5 of Figure 5.1, of
one of the four portions of the die, with the cover
resting on them at its corresponding sharp corner;
Figures 6.21 and 6.2 are respectively a plan view
and a vertical section on the line 6-6 of Figure 6.1,
of one of the four portions of the die, with the cover
forced by the press (visible, as is the punch, only in
Figure 6.2) into the die and against its sunken part,
the relative sharp corner of the cover being folded
upwards;

Figures 7.1 and 7.2 are respectively a plan view and
a vertical section on the line 7-7 of Figure 7.1, of
one of the four portions of the die, the folded corner
of the cover being flattened by the action of a punch
(visible, as is the press, only in Figure 7.2);

Figure 8 is a cross-section through the punch.

[0010] As can be seen from Figure 1, the machine 10
comprises a metal structure 12 carrying a first belt con-
veyor device for feeding sharp cornered covers (not
shown for simplicity in this figure) in succession, in the
direction of the arrow A, to a rounding station, the posi-
tion of which in the machine 10 is indicated only gener-
ically in Figure 1 (with the aid of an embracing bracket
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and the reference numeral 16). This rounding station is
shown in Figures 2 and 3. The covers fed to the machine
10 (which are partially visible in Figures 5, 6 and 7 where
they are indicated by 28) are sharp cornered, originating
from a conventional cover-forming machine (not shown)
disposed downstream of the machine 10 (i.e. to the right
in Figure 1).

[0011] Incorrespondence with the rounding station 16
there is provided a second conveyor device, indicated
overall by 18 (Figure 1), comprising a lower belt convey-
or 20 opposite which there are two upper belt conveyors
221 and 22.2, disposed symmetrically about the round-
ing station 16. The covers pass between these convey-
ors 22.1,22.2 and the lower conveyor 20. In correspond-
ence with the rounding station 16 there is also provided
arigid table 24 (Figures 1 and 3) presenting longitudinal
grooves 26 (Figure 3) in which the upper branches of
the belts 20.1 and 20.2 of the lower conveyor 20 pass,
the upper edge of these belts projecting slightly from the
upper surface of the table 24. This latter and the lower
conveyor 20 can be lowered together, to pass from the
level of Figure 1 (corresponding to the level of the table
in Figure 5.1), which enables the covers 28 to be moved,
to a lower level visible in Figures 6.2 and 7.2.

[0012] The table 24 and the lower conveyor 20 are
lowered by a device 30 comprising a pneumatic operat-
ing cylinder 32 (Figure 1). It should be noted that the
lower conveyor 20 is driven by a motorized roller 38
which transmits its rotary movement to the conveyor 20
by friction via an idle intermediate roller 40 rigid with the
table 24. Consequently, when the table 24 is lowered
together with the lower conveyor 20, the transmission
of movement from the motorized roller 38 to the inter-
mediate roller 40 ceases automatically, the conveyor 20
hence halting.

[0013] Itshould be noted that usual means (not shown
for simplicity) are provided to vary the entry (or up-
stream) level of the conveyor device 14, hence the up-
per edge of the upper branch of the relative belts may
not be horizontal (i.e. it may be inclined upwards or
downwards) to enable the covers leaving various types
of conventional cover-forming machines (which have
their exits at different levels) to be received directly, with-
out varying the level at which the covers pass from the
conveyor device 14 to the conveyor device 18.

[0014] In the rounding station 16 (see Figures 2 and
3) a die, indicated overall by 42, is present but in this
specific case is incomplete in the sense that it comprises
four separate portions (42.1, 42.2, 42.3, 42.4), each of
which is arranged to receive one of the four corner parts
of a cover 28(Figures 5.1 and 5.2). It should be noted
that the portions (42.1-42.4) of the die 42 are shown very
schematically in Figures 2 and 4, but in greater detail in
Figures 5, 6 and 7. The portions 42.1-42.4 are coplanar
and aligned in opposing pairs. By virtue of a relative
guide 44 provided in a support plate 50, the two portions
42.1 and 42.3 or 42.2 and 42.4 of each pair can be
moved away from or towards each other (as indicated
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by the double arrows B in Figure 3) along a bisector of
a relative corner of a cover 28 lying in the rounding sta-
tion 16. When the portions 42.1-42.4 are in their closest
or working position (which is assumed just after a cover
28 comes to rest - by virtue of the stop elements 36 - in
the rounding station 16), the relative cover 28, or rather
its corresponding corner part, lies in the situation shown
by Figures 5.1 and 5.2. Movement of the four portions
42.1-42.4 in the direction of the arrows B is achieved by
relative pneumatic cylinder devices 48 fixed to the afore-
said support plate 50, which is slidable on longitudinal
guides 82 provided in a plate 84 carried by the structure
12. As can be seen from Figures 5, 6 and 7, the portions
42.1-42.4 of the die 42 are provided with an undercut
70 which enables each sharp corner of a cover 28 to
rest on the relative step 72.

[0015] When the table 24 is in its upper position (that
of Figures 1 and 5.2), two stop elements 36 (Figure 3),
symmetrically disposed one on each side of the table
24, project upwards beyond the upper surface thereof.
The stop elements 36 form part of a relative stop device
indicated by 34 and rigid with the portions 42.1 and 42.2
respectively. Consequently, when these portions of the
die 42 are in their closest (working) position, the covers
28 which transit on the lower conveyor 20 interfere with
the stop elements 36, to halt in the rounding station 16.

[0016] For each portion 42.1-42.4 of the die 42, the
machine 10 presents a press-punch unit (one of these
units is shown in Figure 4 and indicated overall by 46)
carried by the structure 12 of the machine 10. The unit
46 comprises a press 54 and a punch 56, which are car-
ried by a support element 60 slidable along a vertical
column 58 and fixed to the lower end of the piston rod
62 of a pneumatic cylinder device 52. By operating this
latter, both the press 54 and the punch 56 can be moved
rigidly in the two senses in the direction of the double
arrow C of Figure 4. When the cover 28 is in the position
shown in Figures 5.1 and 5.2, the press 54 and punch
56 can be lowered simultaneously. The press 54 is the
first to come into contact with the cover 28, so that this
latter is forced downwards. Simultaneously the table 24,
together with the lower conveyor 20, is lowered to pass
from its level of Figure 5.2 to its level of Figure 6.2. This
enables the press 54 both to continue its downward
stroke and press the cover 28 against the sunken part
66 of the die 42, and to halt the lower conveyor 20 to
preventits belts 20.1 and 20.2 rubbing against the cover
28 and spoiling its cladding. It should be noted that the
sunken part, or base, of the die 42 is formed in this spe-
cific case by the bottom surface 66 of the relative portion
42.1-42.4 and by the upper surface of the table 24 in the
situation shown in Figures 6.1 and 6.2. As can be seen
from these figures, the relative sharp corner of the cover
28 is folded upwards (as indicated by the reference nu-
meral 29).

[0017] Between the press 54 and support element 60
there is interposed an elastic element (not visible) which
deforms, becoming shorter, when the thrust on the press
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54 exceeds a suitable predetermined value. In contrast,
being rigidly fixed to the support element 60. The punch
56 continues its travel until it squeezes and completely
flattens (as shown in Figures 7.1 and 7.2) the folded cor-
ner 29 of the cover 28. The mutual withdrawal of the four
portions 42.1-42.4 and the simultaneous return of the
table 24 and lower conveyor 20 to their starting position
enables the cover 28, which now has rounded corners,
to be extracted from the die 42, and also enables the
lower conveyor 20 to be again operated, so that this cov-
er, no longer retained by the stop elements 36 (which
have withdrawn together with the portions 42.1 and
42.2), is removed from the rounding station 16 and, by
the combined action of the lower conveyor 20 and the
left upper conveyor 22.1 (Figure 1) is expelled from the
machine 10, to fall for example onto a conventional con-
veyor device 74 which in this specific case extends
transversely to the machine 10.

[0018] As the dimensions of the covers to be proc-
essed can vary within determined maximum and mini-
mum limits, usual means are provided to adjust (by act-
ing in this specific case on the handwheels 78 and 80)
the relative position (as indicated by the double arrows
D and E) of the four portions 42.1-42.4 of the die 42
when in their working (i.e. closest) condition.

[0019] As the thickness of the covers 28 can also vary
within determined limits, usual means (not shown in de-
tail) are also provided to adjust the position of the upper
conveyors 22.1 and 22.2 relative to the lower conveyor
20 (as indicated by the double arrows G) by acting on
handwheels 86 (Figure 1).

[0020] From the aforegoing it is apparent that by dis-
posing a machine of the present invention downstream
of a conventional cover-forming machine in a production
line for books having a cover of the initially stated type,
books with a rounded-corner cover can be obtained at
considerably lower costs that those incurred before us-
ing such a machine, the additional cost being essentially
the cost of purchasing such a machine and of its instal-
lation and maintenance.

Claims

1. A machine (10) for rounding the sharp corners of
hard covers (28) to be applied to books of various
types, comprising:

- aforming die (42) presenting a sunken part (66)
having, in plan view, substantially the length
and width of the sharp cornered cover (28), the
sunken part of the die presenting however
rounded corners (67) having the same profile
as those which are to be obtained for the cover
(28);

- pressing means (54) for pressing the cover (28)
to its full extent within the sunken part (66) of
the die (42) except in the regions comprising its
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sharp corners, so that these latter become fold-
ed (29) outwards, the completely clad face of
the cover (28) facing inwards;

- punch means (56), the profile of which partly
matches the profile of the rounded corners (67)
of the sunken part (66) of the die (42), to press
each folded corner (67) of the cover (28)
against the sunken part (66) of the die (42);

- means (48) for extracting the cover (28), which
now presents its corners rounded, from the die
(42).

A machine (10) as claimed in claim 1, wherein the
forming die (42) comprises four spaced-apart co-
planar portions (42.1, 42.2, 42.3, 42.4), which each
involve only one relative corner part of the cover
(28).

A machine (10) as claimed in claim 1, wherein the
means for extracting the cover (28) from the die (42)
consist of means (44, 48) which enable the four por-
tions (42.1, 42.2, 42.3, 42.4) of the die (42) to be
withdrawn, each in the direction of a bisector of the
relative corner of the cover (28).

A machine (10) as claimed in claim 1, wherein the
forming die (42) is disposed in correspondence with
arounding station (16), there being provided means
(14, 18) to feed the sharp-cornered covers (28) to
the rounding station (16) one at a time and to re-
move therefrom the covers (28) when their corners
have been rounded, and means (36) to halt one
sharp-cornered cover (28) at a time in correspond-
ence with the die (42).

A machine (10) as claimed in claim 2, wherein the
four portions (42.1, 42.2, 42.3, 42.4) can be moved
away from and towards each other along the rela-
tive bisector of a corner of a cover (28).

A machine (10) as claimed in claim 4, wherein the
means for feeding and removing the covers (28) are
belt conveyor devices (14, 18) comprising a first
feed conveyor device (14), immediately down-
stream of which there is a second conveyor device
(18) to bring the sharp-cornered covers (28) into
correspondence with the forming die (42) and to re-
move, when forming has taken place, the covers
(28) with rounded corners from the die (42).

A machine (10) as claimed in claims 5 and 6, where-
in the second conveyor device (18) comprises a
lower conveyor (20) and two consecutive upper
conveyors (22.1 and 22.2) opposite the lower con-
veyor (20), one (22.1) disposed upstream of the die
(42) and the other (22.2) disposed downstream of
the die (42), the belts (20.1 and 20.2) of the lower
conveyor (20) being received in relative grooves
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(26) provided in the upper surface of a rigid table
(24), the upper edge of the upper branch of the belts
(20.1 and 20.2) projecting slightly from the upper
surface of the table (24), the lower conveyor (20)
and the table (24) being lowerable into alignment
with the sunken part (66) of the die (42), each sharp
corner of a cover (28) which has reached the round-
ing station (16) resting on the relative portions (42.1,
42.2,42.3, 42 4) of the die (42).

A machine (10) as claimed in claims 1 and 7, where-
in the pressing means (54) and the punch means
(56) are carried by the same support element (60),
means (58, 52, 62) being provided to move the sup-
port element (60) in the two directions perpendicu-
lar to the die (42), the pressing means (54) project-
ing from the support element (60) such that they be-
come the first to interfere with the cover (28) in order
to force it against the sunken part (66) of the die
(42), there being interposed between the pressing
means (54) and the support element (60) an elastic
element which shortens when the thrust on the
pressing means (54) exceeds a predetermined val-
ue, the punch means (56) instead being rigidly fixed
to the support element (60) and having a projection
from the support element (60) which enables it to
squeeze the folded corner (29) of the cover (28) af-
ter the pressing means (54) have forced the cover
(28) against the sunken part (66) of the die (42).

A machine (10) as claimed in claim 6, wherein
means are provided to vary the entry level of the
first conveyor device (14).

A machine (10) as claimed in claim 7, wherein
means (86) are provided to vary the distance be-
tween the lower conveyor (20) and the two upper
conveyors (22.1 and 22.2) to enable covers (28) of
different thicknesses to be received.

A machine (10) as claimed in claim 5, wherein
means (78. 80) are provided to vary the distance
between the four portions (42.1, 42.2, 42.3, 42.4) of
the die (42) when in their working position, to enable
covers (28) of different plan dimensions to be re-
ceived.
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