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(57) Abregée/Abstract:

An automatic apparatus for folding sheet elements fed one after the other in succession, comprising a first unit for U-shaping the
sheet elements to define two vertical side portions and a longitudinal central region, a pusher element for V-shaping the central
region and a second unit for the final compaction of the V-shaped sheet elements. The apparatus also comprises a third unit for
rotating the folded compacted sheet elements leaving the second unit through 90° and elements for separating the parallel
side-by-side end edges of the thus folded and compacted sheet elements to enable further additional elements to be Iinserted
between them. The speed of the various units Is correlated to prevent any deterioration or slippage of the sheet elements.
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AUTOMATIC APPARATUS FOR FOLDING SHEET ELEMENTS

ABSTRACT
An automatic apparatus for folding sheet elements fed one after
the other in succession, comprising a first unit for UU-shaping the
sheet elements to define two vertical side portions and a
longitudinal central region, a pusher element for V-shaping the
<5. .Central region and a second unit for the final compaction of thé'
V-shaped sheet elements. The apparatus also comprises a third
unit for rotating the folded compacted sheet elements leavihg the
~ second ﬁnit through‘90° and elements for separating the parallei
"‘side—by"side eﬁd,édges offfhe thus folded énd compacted sheet “
10 -éleménts-to enablefurthefadditional elements to be inserted
.‘befweén them;  The'spéed df the various units is correlated to, 

_prevent any detefioration or slippage of the sheet elements.
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AUTOMATIC APPARATUS FOR FOLDING SHEET ELEMENTS

This invention relates to an auvtomatic apparatus for folding sheet
elements.

In this respect, the term "sheet elements" is intended to mean

either a single paper sheet or an editorial graphic product. An

editorial product in this context means a newspaper, a magazine,
or a signature etc. The product can be either a single product or

a folded product or a number of superposed single or folded

 For example, in machines for wrapping said sheet elements in a

'i' :fi1m offﬁlaéti¢s material such as polyethylene or polypropylene,

-   such Shéefs affér léaving the Qanentional printing and folding

| & ;__.-:machiges may-havento be;fed in-afspe¢ially folded manner and/or

érfdhged with a'determined_speCifidipositioning required for their

o ,. fs_ubs__ éQuen‘fz- mep-.mg" .

'.  Aﬁ ijé¢t_bf thé_prQSént_iﬁvention is to provide an apparatus able

i"f‘2tojéutomd{ic§11y.fold:Saidisheéf elements in accordance with the

 specific requirement and which if required can be arranged
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:difect1y a1ighed:wifh the iﬁlet of a product wrapping machine,

R ”;fsuch~éSJthat'initially*féférred'to, or be manually or

"*?_faqumati¢511y'Coﬁnected downstreém of the production process for
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sald sheet elements.

A further object is to provide an apparatus able to fold said
sheet elements irrespective of their thickness or the multiple
state of their composition.

These and further objects are attained according to the present
invention by an automatic apparatus for folding sheet elements fed
one after the other in suc&ession along their direction of
advancement, characterised by comprising a frame supporting a
first shaping unit which forms said sheet elements into U-shape to
define two vertical side portions and a longitudinal central
region within said sheet elements, said first shaping unit
consisting of means for gripping and accompanying said central
region, and associated with lateral support and accompanying
elements for rotating said two side portions of said sheet
elements from a first position in the feed plane to a second

position in which they are parallel, separated and side by side, a

.pushef element for V-shaping said central region, and a second

unit-fbr the final compaction of said V-shaped sheet elements and

”cbnsisfing of lateral walls for compressing said central region

and retaining elements for accompanying said thus folded sheet

_elements towards a subSequent station.
' Theustructura1'and opefational characteristics and advantages of
 anapparatusaccording'to'thepresent invention will be more
f.appaféntfrdmthe deScription\given hereinafter by way of non-

“limiting example'with reference to the accompanying drawings, in

which:

~ Figure 1 is a side elevation of an automatic apparatus for folding



sheet elements according to the present invention;

Figure 2 is a top plan view of the apparatus of Figure 1;

Figure 3 is an enlarged plan view of a constituent part of a

second unit for compacting the sheet elements of the apparatus of
5 Figure 1;

Figures 4 and 4A are an enlarged detail at an end portion of a

first shaping unit with a éheet element such as a newspaper

inserted therein.

Figure 5 is an enlarged side elevation of a pusher element for V-
10 shaping the sheet element;

Figure 6 is an enlarged detail at an end portion of a second final

compaction unit with a sheet element similar to that of Figure 4

inserted,

Figure 7 is an enlarged detail of a second embodiment of the
15 lateral support and accompanying elements of the first sheet

element shaping unit;

-?igure 8 1s a top plan view of Figure 7;

Figﬁre 9 is én enlarged side elevation of a second embodiment of a

pﬁsher element for.shaping the'sheet element;
20 Figure 10 is an enlarged sidé elevation of a third embodiment of a

' pﬁshef element_fOr.shaping the sheet element;
i,,fFigUFe li is dn eniafgeddetail showing a sheet element arranged
~at the pusher eiemeht showninFigure g.

"':Figuré'12 is an énlarged detail showing a sheet element arranged at
"25"the pusher element;shoﬁn in Figure 10.
With reference to Figures 1 to 3, an autamatic apparatus for folding sheet elements
11.which arrive for éxarrple from a" printing machine, not shown, and are fed one arter
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the other in succession either in register or not, for exanple by a push-type

conveyor indicated schematically at 12, comprises assentially a frame 13 for
supporting a first shaping unit, indicated overall by 14, and a second unit,
indicated overall by 15, for the final compaction of the sheet elements.

Between said first unit 14 and second unit 15 there is interposed
a pusher element indicated overall by 16 for V-shaping a flat
central region 17 of the sﬁéet elements 11. A third unit,
indicated overall by 18, can also be provided for the 90° rotation
of the thus folded sheet elements 11 emerging from the second
unit 15.

The first shaping unit lﬂ shapes the sheet elements 11 into a U
with sharp edges (Figure 4) to define two vertical lateral
portions 19 and the longitudinal flat central region 17.

Said first shaping unit 14 consists of means for gripping and
accompanying the flat central region 17, these means being
associated with lateral support and accompanying elements for
rotating the two side portions 19 of the sheet elements 11 from a

first position in the feed plane of the conveyor 12 to a second

position in which they are parallel, separated and side by side

(Figure 4).
Said means for gripping and accompanying the first shaping unit 14

consist of a pair of conveyors in the form of endless flat guide

belts 20 and 21 extending‘between end pulleys 22, 22’. Said guide

belts, which are vertical and mutually facing one above the other,
COmprise a first lower belt 20 on which the flat central region 17
of the sheet elements 11 resté, and a second upper belt 21 of

small transverse dimensions, to be inserted between the two
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vertical side portions 19 of the sheet elements 11.
Alternatively, as shown in Figure 4A, the second upper belt 21 can
be of essentially toroidal form to generate a central portion 17 in
the U-shaped sheet elements which does not have sharp edges but
which instead smoothly blends into the two vertical side portions
19.
The first lower belt 20 is ﬁotorized, for example by a first
transmission 23, which rotates the pulley 22’ and extends from the
output side of a reduction gear 24. The reduction gear 24 is
driven by a further transmission 25 from a rigid drive shaft 26
extending longitudinally to the apparatus of the invention and
driven by the main motor 27.
The second upper belt 21 is for example motorized by a
transmission shaft 28 which drives the drive pulley 22’ and is
itself driven by the dfive for the first lower belt 20 via a
geafwheel coupling (not shown) which provides the same speed of

advancement to the belts. The second upper belt 21 is arranged on

- a frame 29 upperly comprising a pair of guide rods 30, which are

centrally arranged on it and on which there slides a cross-member

31 adjustable in height by d manually operable adjustment device

32, for example of screw type. Between the cross—-member 31 and

the top 0f the frame 29 there are provided, coaxially to the guide

‘rods 30;‘elastic elements 33 which allow the frame 29 to undergo

SIight vertical moveﬁent'so as to adapt the position of the second

upper belt 21 to the inserted sheet elements on the first lower

belt 20. The adjustment device 32 is rigid with a structure 34

arranged to the side of the first shaping unit 14 and enabling the
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entire second upper belt 21 to be raised and lowered by vertical
actuator cylinders 35.
On the frame 29 in a position corresponding with the lower part of
the second upper belt 21 which faces said first lower belt 20
there are provided guide rollers 36, which are supported on the
frame 29 via elastic elements 37. The provision of these latter
guide rollers 36 allows thedlower portion of the belt 21 to bhe
adapted to the individual sheet elements 11 fed one after the
other and contained within it.
The lateral support and accompanying elements for the rotation of
the two side portions 19 of the sheet elements 11 shown in Figures
1 and 2 are fixed guides 38 which face each other and are
positioned on opposite sides of said gripping and accompanying
means or rather of said second upper belt 21, and in
addition are mutually specular and are of helix shape to rotate
the two side portions 19 of the sheet elements 11 through 90°.
At their front, said fixed guldes 38 can be supported on the ends
of the rods of cylinders 10 which enable the guides to be raised
to if necessary allow theipassage of extended open sheet elements
betkéen the belts 20 and_?l;

The speeds of the lower belt 20 and upper belt 21 are maintained

 suitab1y‘equa1 and'¢orrelated to obtaln correct transport both of

single'produCts andin.particular.of several superposed products.

Figufe 5 shows an embodiment of the‘pusher element 16 for V-

| shaping-the_sheet élement, and consisting of a guide rod 46

pivdted at one end, at 47, to the support frame 29 for the second

upper belt 21 and forming part bf the gripping and accompanying
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means of the first shaping unit 14. The guide rod 46 is kept
essentially horizontal by an elastic downwardly-urging element 48
coaxlally arranged on a pivot 49 and reacting against an appendix

50 jutting from the frame 29.

The entire pusher element 16 can be moved vertically relative to

the frame 29 by elements for its vertical position adjustment, for example by
an adjustment screw shown échematically at 51. Alternatively the
vertical height adjustment of the pusher element 16 could be
accomplished automatically by a suitable actuator means (not

shown).

The second unit for the final compacting of the sheet elements 11,
indicated by 15, is arranged at the exit of the first shaping unit

14 and receives the sheet elements already V-shaped (as shown for
example in Figures 11 and 12). The second unit 15 consists
essentially of lateral elements for compressing said already V-
shaped central region 17, and retaining and accompanying elements

for said thus folded sheet elements which act on the vertical side

portions 19 of the sheet elements 11.

‘The lateral retaining and accompanying elements consist of a pair

of belts 61 which face each other horizontally at the sides of the
two vertical side portions 19 of the sheet elements 11, and are

disposed on two support plates 62 which are rigid with the

 apparatus framework 13 but are adjustable in height by a screw

with a handwheel indicated Schematically by 63. A pair of
eSsentially L-shaped front levers 65 and rear levers 66 are
pivoted at 64, on a vertical axis, on each of said support plates

62 approximately in proximity to the edge facing the other plate
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and centrally thereto, so that the two minor sides of the L are
side by side. Each of said front and rear levers 65 and 66
rotatably carries a deviation pulley 67 and 68 respectively, at
that free end distant from the major side of the L. The other end
of said L-shaped levers 65 and 66 is connected to elastic elements
69 which urge the two side-by-side minor sides of the levers
apart, to consequently cauée the deviation pulleys 67 and 68 and
the belts 61 to approach the centre of the second unit 15 in a
direction transverse to the apparatus, ie to approach the folded
sheet elements contained in this latter unit.

An end region of the front levers 65 is V-shaped and open towards
the first shaping unit 14 to at least partly embrace it laterally.
This open-V end region is defined by at least one further id1e 
guide roller 72 for the belts 61. In positions corresponding with
the major sides of the front and rear levers 65 and 66 there are

provided for the belts 61 further mutually facing idle guide

- rollers 70 carrying associated'elastic elements 71 which make them

"_yieidably supportéd on the levers 65 and 66.

20

| The'lateral'compressing elements of the second unit 15 consist of

; .a'erther pair of belts 73 which essentially face each other

S horiZontally'butidiverge in V form towards the pusher element 16.

B - The belts 73 extend endlessly about an idle end pulley 74 and a

25

' -motorized=end;pulley_75"reSpectively. Further intermediate idle
.' pu11eys 74 dre'provided acting on the facing portions of the belts

73, All the pﬁlleysi74 and 75 are pivoted vertically on a pair of

~slides 76 which are maintained in their correct adjacent position

-  by.e1astic'elements'77 coaxially pivoted on a column 78. The
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slides 76 can move horizontally - along guide shafts 79 and vertically
along guide columms 80, there being provided for example an
actuator means such as a piston 81 for the vertical movement. The
motorized pulleys 75 are driven via a splined shaft coupling 82
rotated by a transmission 83, this latter being driven by the said
drive shaft 26.

The total compression of thé central region 17 of the sheet
elements 11, as shown in Figure 6, occurs gradually during their
passage within the open-V portion of the belts 73 and then between
the motorized end pulleys 75, which are nearly  in mutual engagement.
As stated, at the exit of said second unit there is provided a
third unit 18 for rotating the sheet elements 11 through 90° and
‘consisting of second. lateral longitudinal retaining and accarpa‘gngiqgogl‘_grgqts
for said sheet elements 11. The second fetaining and accompanying
elements are a final pair of belts 84 which engage an intermediate

region of said vertical side portions 19 of said sheet elements

11, One end of said final pair of belts 84, also endless, is

aligned with the exit of the first retaining and accompanying

elements represented by the belts 61, the other end being rotated

helically through 90° so that the sheet elements 11 are also
._rotated through 90° during their conveying from one end to the

’othér, this rotation being possible in one direction or the other

as requ1fed.
The belts 84 pass at one end about pulleys 85 axially aligned

with the pulleys 68, whereas at their other end they pass about

 motorized pulleys 86 driven by shafts 87 rotated by a transmission

88, which is also driven by the drive shaft 26.
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The upper pulley 86, rotating about a horizontal axis, can be
moved vertically against yieldable elastic elements 89,
Coupling the pulleys 68 and 85 on the same shaft means that the
transmission 83 drives not only the belts 84 of the third unit 18 but
also the preeceding belts 61 of the second unit 15.
Elements 90 for separating the adjacent upper parallel end edges
of the two side portions 1§ of the sheet elements 11 are
assocliated with both said first and said second longitudinal
lateral retaining and accorpagnying elements 61 and 84. Said separator
elements 90 are for example in the form of a narrow continuous
plate extending vertically along the second unit 15, then twisted
as a parallel helix axially interposed between the belts 84 of the
third unit 18 and then extending horizontally along the further
travel of the sheet elements 11, to keep their side portions 19
permanently separated.
Associated with the first lower belt 20 and extending from it
along both the second unit 15 and the third unit 18 there is a

conveyor element 91, also consisting for example of a pair of

- endless belts passing at one end about pulleys coaxial to the

pulley 22 and motorized at their other end by end pulleys 92.
ThiS,motorization 1S provided by a transmission 93, which can be

in pattial relationship with the transmission 88 and also derives

. from the drive shaft 26.

A second conveyor 94, of pusher type, is provided between said two

belts 91 to expel the‘correctly folded sheet elements 11 leaving

the third unit 18 and pdssibly comprising side portions 19 Kept

separated by the separator elements 90.
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Figures 7 and 8 show a second alternative embodiment of the
lateral support and accompanying elements of the first shaping
unit 14. In this embodiment the lateral elements consist of
endless conveyor belts 39 also facing each other specularly on
opposite sides of the gripping and accompanying means and arranged
to form a portion of a helix. It is interesting to note that the
speed of said conveyor belté must exceed that of the gripping and
accompanying means represented by the upper and lower belts 21 and
20, because these latter undergo a linear movement whereas the
former travel through a greater distance likeable to a diagonal.
With reference to Figures 7 and 8 a further embodiment can be
provided by way of example in which the conveyor belts 39 comprise
a plurality of holes 40 in their surface and are slidable, along
their facing specular portion, on box elements 41 operationally
connectable to a pump for creating vacuum and schematically
indicated by 42. In that surface facing the interior of the first

separator unit these box elements also comprise a plurality of

'holes.(not shown) by which, in combination with the plurality of

holes 40 provided in the conveyor belts, they retain the side

portions 19 of the sheet elements 11, especially when these sheet

elements are 1ight and consist for example of a single sheet.

'Motorization of the conveyor belts 39 in both these latter

emb_'o:d.iments can be advantageously obtained by shafts 43 emerging from

an end pulley 44 and conneCted for example to the drive of the

second'upper belt 21 by way of a suitable speed reduction or

V'vafiatibn'gear indicated schematically by 45.

'FigUFes 9 and 11 show a second embodiment of the pusher element 16
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in which this latter consists of a wheel 52 comprising a central
groove 33 in which a belt 54 is inserted to rotate it by means of
a motorized transmission indicated overall by 55 and partly shown.
The wheel 52 is pivoted at 56 on one end of a support bar 57,
which is pivoted at 58 to the frame 29. The support bar 57 is of
right angled shape and is urged at its other end downwards and
away from said frame 29 by'an elastic element 59, In this manner
(Figure 11), the wheel 32 is kept in contact with the central
region 17 of the sheet elements 11 to form it into V~shape.
Figures 10 and 12 show a third embodiment of the pusher element,
which is identical to that just described with the exception that
in this case the roller 60 is idle. Figure 12 shows how again in
this case the idle roller 60 interferes with the central region 17
to form it into V-shape. In the examples represented in Figures 9
to 12 the vertical heighf adjustment device for the pusher element
16 has been omitted for simplicity, but it could be provided.
The Qperation of an automatic apparatus for folding sheet elements
'accofding to the present invention is as follows.
The-sheét~elements 11, which in the described example illustrated

in the'figures are newspapers, are fed by the conveyor 12 into the

-apparatus according to the invention. An individual sheet element
.l11~entersthe firSt shaping uhit 14 between the upper band 21 and
. iower band 20 at thedrive‘pulleys 22’ and is retained and dragged
| éloﬁg by these,. 'The'side portions 19 slide guidedly on the fixed

.guides 38 or belts 39, and beéause of the particular shape of

these latter are displaced'from'their first horizontal feed

position to a second vertical position shown in Figure 4,
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The elastic elements 33 and yieldable idle rollers 36 enable the
upper belt 21 to move vertically to adapt to the thickness of the
advancing sheet element 11.
On leaving the first shaping unit 14 the U-folded sheet element 11
or rather its central region 17 comes into contact with the pusher
element 16 which V-shapes it as shown in Figure 11 or 12. During
this first stage of V-shaping, the side portions 19 of the sheet
element 11 are retained and accompanied by the belts 61 of the
second apparatus unit 15.
When its V-shaping is complete the central region 17 is fed within
the bands 73 forming part of the lateral compression elements
until it finally emerges compressed as shown in Figure 6 at the
motorized end pulleys 75. The sheet element 11 is then
accompanied by the belts 61 to the third unit which, arranged to
correspond with the middle of the side portions 19 of the sheet
element 11, grips it and conveys it, to rotate it through 90° by
the time it reaches the exit of said third unit. The sheet
element 11, now folded as required, then leaves the third unit to

lie on the outlet conveyor element 91, to be expelled by the

second pusher conveyor 94,

As the sheet element 11 passes through the second and third units

| Qf.the.apparatus, the upper séparator element 90 enables the upper
'edges of the side‘portion5119 of said sheet element to be kept
Separated for the possible insertion of additional sheets.
1An appafatus according to the present invention allows completely

_'automatic folding of any sheet element, a perfect shaping of the

fold irrespective of the thickness of the sheet element concerned
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and, by possible rotation, the emergence of the folded sheet in
any predetermined required arrangement.

In an apparatus according to the invention, by raising the upper
belt 21 together with its frame 29, the pusher element 16 and the
guides 38, and lowering the lateral compression elements in the
form of the belt 73, sheet elements can pass through the entire
apparatus in the same arraﬁgement as that in which they are fed,
without undergoing any folding.

In an apparatus according to the present invention it should be
noted that by operating the belts 20 and 21, the pair of belts 61,
the further pair of belts 73 and the final pair of belts 84 at the
same speed, the sheet elemenfs travel securely between them
without any deterioration on slippage, deterioration being
particularly important in the case of printed or particularly
delicate sheet elements and slippage being important in the case

of superposed or composite sheet elements.
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CLAIMS:

1. A device for folding sheets fed 1n a stream,
wherein the device has a frame and the device comprises:

a) a first shaping means for forming the sheets
from a flat shape into a U-shape, wherein said U-shape has
two vertical side portions and a longitudinal central
portion therebetween, and wherein said first shaping means
1ncludes:

a gripping means for gripping and accompanying
sald central portion, wherein salid grippling means has
lateral support and accompanying elements for rotating said
two side portions of said sheets from said flat shape 1into
sald U-shape, a pusher element for shaping said central
portion into a V-ghape, and a first and second endless flat
belt extending through and connected to said first shaping
means and pulleys for guiding and driving said first and
second flat belts, wherein said first and second flat belts
face one another and wherein said first flat belt is adapted
to receive and support said central portion of said sheets,
and saild second flat belt 1s adapted to extend between said
side portions of said sheets;

b) a second shaping means including first lateral
elements for compacting said V-shaped central portion and
folding said sheets, and retaining elements for guiding said
folded sheets away from salid second shaping means; and \

c) a support frame for supporting said second flat
belt and elastic elements adapted for wvertically adjusting
sald support frame thereby changing the distance between

sald first and second flat belts.

2. The device of claim 1 further comprising guide
rollers supported Dby said support frame and positioned
between said first and second flat belts for guiding said

second belt.
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3. A device for folding sheets fed 1n a stream,
wherein the device has a frame and the device comprises:

a) a first shaping means for forming the sheets
from a flat shape into a U-shape, wherelin said U-shape has
two +vertical side portions and a longitudinal central
portion therebetween, and wherein said first shaping means
includes:

a gripping means for gripping and accompanying
said central portion, wherein said grippling means has
lateral support and accompanying elements for rotating said
two side portions of said sheets from said flat shape into
said U-shape, wherein said lateral support and said
accompanying elements comprise a first and a second endless
conveyor belt facing one another and positioned on opposite
sides of said gripping means and adapted for forming a
helix, wherein the speed of said first and second belt
exceed the speed of said gripping means, and a pusher
element for shaping said central portion into a V-shape; and

b) a second shaping means 1including first lateral
elements for compacting said V-shaped central portion and
folding said sheets, and retaining elements for guiding said

folded sheet away from said second shaping means.

4. The device of claim 3, wherein said first and said
second endless belts have a plurality of holes and wherein
the device further comprises box elements having holes and a
pump connected thereto, wherein said box element holes
complement said endless belt holes, and said box element 1is
adapted for slidingly supporting said endless belts and

wherein said pump is adapted for creating a vacuum.

5. A device for folding sheets fed in a stream,

wherein the device has a frame and the device comprises:
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a) a first shaping means for forming the sheets

from a flat shape into a U-shape, wherein said U-shape has
two vertical side portions and a longitudinal central
portion therebetween, and wherein said first shaping means
includes:

a gripping means for gripping and accompanylng
sald central portion, wherein said gripping means has
lateral support and accompanying elements for rotating said
two side portions of said sheets from said flat shape into
salid U-shape, and a pusher element for shaping said central
portion 1into a V-shape, wherein said pusher element
comprises a guide rod pivotably connected to said gripping
means and an elastic element adapted to keep said guide rod
horizontal; and -

b) a second shaping means including first lateral
elements for compacting said V-shaped central portion and
folding said sheets, and retaining elements for guiding said

folded sheet away from said second shaping means.

6. ' A device for folding sheets fed in a stream,
wherelin the device has a frame and the device comprises:

a) a first shaping means for forming the sheets
from a flat shape into a U-shape, wherein said U-shape has
two vertical side portions and a longitudinal central
portion therebetween, and wherein said first shaping means
includes:

a gripping means for gripping and accompanying
said central portion, wherein said gripping mwmeans has
lateral support and accompanying elements for rotating said
two side portions of said sheets from said flat shape into
sald U-shape, and a pusher element for shaping said central
portion 1into a V-shape, wherein said pusher element
comprises a support bar pivotably connected at one end to
sald gripping means, an 1idle roller connected to said

support bar at an opposite end, and an elastic element
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adapted for keeping said support bar substantially
horizontal; and

b) a second shaping means 1including first lateral
elements for compacting said V-shaped central portion and
folding said sheets, and retaining elements for guiding said

folded sheet away from said second shaping means.

7 . A device for folding sheets fed 1in a stream,
wherein the device has a frame and the device comprises:

a) a first shaping means for forming the sheets
from a flat shape into a U-shape, wherein said U-shape has
two vertical side portions and a longitudinal central
portion therebetween, and wherein said first shaping means
includes:

a gripping means for gripping and accompanying
sald central portion, wherein said gripping means has
lateral support and accompanying elements for rotating said
two side portions of said sheets from said flat shape into
sald U-shape, and a pusher element for shaping said central
portion 1nto a V-shape, wherein said pusher element
comprises a support bar pivotably connected at one end to
sald gripping means, a motorized wheel connected to said
support bar at an opposite end, and an elastic element
adapted for keeping sald support bar substantially
horizontal; and

| b) a second shaping means including first lateral
elements for compacting said V-shaped central portion and
folding said sheets, and retaining elements for guiding said

folded sheet away from said second shaping means.

8 . The device as claimed in any one of claims 5, 6 or
7 wherein said pusher element further comprises interposed
elements attached thereto, adapted for vertically adjusting

sald pusher element.
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0. A device for folding sheets fed 1n a stream,
wherein the device has a frame and the device comprises:

a) a first shaping means for forming the sheets
from a flat shape into a U-shape, wherein said U-shape has
two vertical side portions and a longitudinal central
portion therebetween, and wherein said first shaping means
includes:

a gripping means for gripping and accompanying
sald central portion, wherein said Jgripplng means has
lateral support and accompanying elements for rotating said
two side portions of said sheets from said flat shape into
said U-shape, and a pusher element for shaping said central
portion into a V-shape; and

b) a second shaping means including first lateral
elements for compacting said V-shaped central portion and
folding sailid sheets, and retaining elements for guiding said
folded sheet away from said second shaping means wherein
saild first lateral elements and said retaining elements
comprise a first and second motorized belt horizontally
facing one another at each side of said wvertical side
portions of said U-shaped sheet, and support plates
transversely adijustably attached to said device, wherein
sald support plates have end pulleys rigidly attached
thereto, wherein said end pulleys are adapted for guiding
sald first and said second motorized belts, and wherein said
support plate comprises a V-shaped entry region open towards
and partly laterally embracing said first shaping means, and
elastic elements adapted for maintaining said traversal

adjustment.

10. A device for folding sheets fed in a stream,
wherein the device has a frame and the device comprises:
a) a first shaping means for forming the sheets

from a flat shape into a U-shape, wherein said U-shape has



CA 02018798 2004-02-06

-20-

two vertical side portions and a longitudinal central
portion therebetween, and wherein said first shaping means
includes:

a gripping means for gripping and accompanylng
said central portion, wherein said gripping means has
lateral support and accompanying elements for rotating said
two side portions of said sheets from said flat shape into
sald U-shape, and a pusher element for shaping said central
portion into a V-shape; and

b) a second shaping means including first lateral
elements for compactling said V-shaped central portion and
folding said sheets, and retaining elements for guiding said
folded sheet away from saild second shaping means, wherein
sald first lateral elements and said retaining elements
comprise a palir of belts, wherein each belt has a support
plate and a pair of substantially L-shaped levers pivotably
attached centrally thereto, wherein each of said pair of L-
shaped levers on each support plate face one another so that
the short arms of the L-shaped levers are side by side each
other and wherein each of the long arms of said pair of L-
shaped levers have a pulley connected at the end thereof for
gulding said palr of belts, and each of the short arms of
said palir of L-shaped levers have an elastic element
connected thereto for urging the short arms apart from one

another.

11. The device of claim 10, wherein each of said long
arms of said pair of L-shaped levers further comprise at

leagst one 1i1dle roller attached thereto for guiding each
belt.

12. The device of claim 10, wherein each of said long
arms of said pair of L-shaped levers further comprise guide

rollers yieldable attached thereto for guiding each belt.
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13. The device as claimed in any one of claims 1, 3,
5, 9 or 10 further comprising,

a third shaping means for receiving said folded
sheets from said second shaping means and for rotating said

folded sheet 90°; wherein said third shaping means includes

second lateral elements for retaining and guiding said

rotated folded sheets wherein said first and said sgsecond

elements are adapted for separating edges of said

latera

sheets, one form another; and

conveyor - means supported Dby  the frame  and
positioned upstream of said first shaping means for feeding
sald sheets thereto, positioned between said first and said
second shaping means for feeding said sheets therebetween,
positioned between said second and said third shaping means
for feeding said sheets therebetween, and positioned
downstream of said third shaping means for discharging said

folded sheets therefrom.

14 . The device of c¢laim 13, wherein said second
lateral elements of said third shaping means comprise a pair
of belts for engaging an intermediate region of said
vertical side portions of said U-shaped sheets, wherein one
end of said pair of belts is aligned with the exit of said
retaining elements of said second shaping means and the
other end of said pair of belts is helically rotated 90° for

rotating said sheets.

15. The device of claim 14, wherein each of said other end
of said pair of belts comprise two motorized pulleys one
above the other for horizontal rotation thereof, and elastic
elements vertically vyieldably connected to said motorized

pullevys.
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16. The device of claim 15, wherein said third shaping

means comprises a palr of belts and pulleys for rotation
thereof and wherein said two motorized pulleys have a second
set of belts thereon and horizontally facing each other,

g

wherein sailid second  set of belts are adapted for

transmitting rotary motion to said pulleys of said third

shapling means.

17. A device for folding sheets fed 1n a stream,
wherein the device has a frame and the device comprises:

a) a first shaping means for forming the sheets
from a flat shape into a U-shape, wherein said U-shape has
two +vertical side portions and a longitudinal central
portion therebetween, and wherein sald first shaping means
includes:

a gripping means for gripping and accompanying
sald central portion, wherein said gripping mean has lateral
support and accompanying elements for rotating said two side
portions of said sheets from said flat shape into said U-
shape, and a pushér element for shaping said central portion
into a V-shape wherein said lateral support comprises a pailr
of horizontally facing belts diverging 1n a V-shape towards
sald pusher element, a pair of slides attached to the
device, pulleys vertically pivotably attached to said pair

of slides for guiding said Dbelts thereon, and elastic

elements operatively connected to salid pulleys for
malintaining mutual engagement thereof; and

b) a second shaping mean including first lateral
elements for compacting said V-shaped central portion and
folding said sheets, and retaining elements for guiding said

folded sheets away from said second shapling means.

18. The device of claim 17 wherein said pair of slides

comprises adjustment means for vertically and horizontally
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adjusting the position thereof, and wherein said pulleys
further comprise motor means operatively attached thereto

for driving said pulleys.

19. A device for folding sheets fed 1n a stream,

whereln the device has a frame and the device comprises:

a) a first shaping means for forming the sheets
from a flat shape 1nto a U-shape, wherein sailid U-shape has
two vertical side portions and a longitudinal central
portion therebetween, and wherein said first shaping means
includes:

a grippling means for gripping and accompanying
said central portion, wherein said gripping means has
lateral support and accompanying elements for rotating said
two side portions of said sheets from said flat shape into
sald U-shape, and a pusher element for shaping said central
portion i1nto a V-shape; and

b) a second shaping means including first lateral
elements for compacting said V-shaped central portion and
folding said sheets and retaining elements for guiding said
folded sheets aways from said second shaping means; and

) a drive motor operatively attached
longitudinally to the device and a drive shaft attached to
sald drive motor, wherein said gripping means, said lateral
support, and sailid accompanying elements of said first

shaping means are operatively connected to said drive shaft.

20. The device of claim 19 wherein said second lateral

elements are operatively connected to said drive shaft.

21. The device of claim 13, wherein said conveyor
means further comprises a pusher conveyor operatively

connected thereto.
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22. The device of c¢laim 13, wherein said lateral
support and said accompanying elements of said first shaping

means are vertically mobile.

23. The device of claim 13 wherein said first endless

flat belt comprises a toroidal shape.
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