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(54) Paper-folding station

(57) A paper folding station (10) comprises: a frame
(11); a paper-feeder (12); a first pair of motorised, sub-
stantially adjacent rollers (18,20) supported at the deliv-
ery end of the paper-feeder (12) about respective parallel
axes to draw sheets of paper from the feeder (12), one
roller (20) of said first pair being mounted on afirst support
(22) adjustable in position to change the distance be-
tween said rollers of the first pair; a folding buckle (16)
arranged to receive the sheets from said first pair of roll-
ers (18,20) through an inlet mouth (1) and having a barrier
(70) causing the sheets to stop and to bend into the shape

of a groove below the inlet mouth (l); a second pair of
motorised, substantially adjacent rollers (18,28) support-
ed near said inlet mouth (1) about respective parallel axes
to pinch the groove (D) and to make a transverse fold on
the sheet, one roller (28) of said second pair being mount-
ed on a second support (30) adjustable in position to
change the distance between said rollers of the second
pair. The paper-folding station further comprises at least
one transverse beam (74,76) which is connected to follow
the changes in position of a respective one of said first
support (22) and second support (30) and is arranged to
guide the sheet near the inlet mouth (I).
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Description

[0001] The presentinvention relates to a paper-folding
station for sheets of paper generally used for assembly-
ing books, magazines, depliants, and the like.

As known, paper sheets can be folded for manufacturing
parts of books and magazines by means of so-called
"pocket" folding stations, which allow the sheet to be fold-
ed transversely to the sheet-feeding direction along par-
allel lines. A paper-folding station generally comprises
one or more folding units each having a triad of rollers
arranged in square, two adjacent of which feed the sheet
into a thin chamber, known as "pocket" or "buckle", hav-
ing an adjustable thickness, with an inlet mouth and an
adjustable transversal barrier which cause the sheets to
stop and to bend into the shape of a groove below the
inlet mouth. The groove progressively lengthens up to
meet two adjacent folding rollers of the triad, which pinch
the bottom of the groove and form the fold on the sheet.
Theinlet mouth of the buckle is delimited between a lower
profile, which must be as near as possible to, and along
the tangent of, the outer folding roller, and an upper profile
which also functions as a guide for a correct formation
of the groove on the sheet. Since an accurate positioning
of the profiles with respect to the rollers is critical for
achieving an accurate and regular fold, as well as for
reducing the risk of jamming, in the known paper-folding
stations an accurate construction and assemblying of the
buckle is required, which buckle, consequently, is very
fragile to use as well as expensive to manufacture, also
because it must be made movable and removable from
the structure of the machine which supports the folding
rollers, in order to allow the operator either to carry out
the required adjusments or to remedy any jamming of
the paper.

Furthermore, in the known paper-folding stations, adjust-
ing the position of the inlet mouth is an awkward operation
because, when the buckle is in its operative position, it
is not possible to control the exact position of the inlet
mouth relative totherollers, so that external rulers divided
into millimetres must be used, which rulers, however,
have a very low resolution.

Therefore, it is a main object of the present invention to
improve the above-described paper-folding station in or-
der to remove the drawbacks concerning the adjustment
of the inlet mouth of the buckle, as well as to simplify the
driving of the machine even by unskilled operators.
The above object and other advantages, which will better
appear below, are achieved by the paper-folding station
having the features recited in claim 1, while the depend-
ent claims state other advantageous, thought secondary
features of the invention.

The invention will be now described in more detail with
reference to a preferred, non-exclusive embodiment,
shown by way of non limiting example in the attached
drawings, wherein:

- Fig. 1 is a broken away view in side elevation of a
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paper-folding station according to the invention;

- Fig. 2 is a plan view of the paper-folding station of
Fig. 1, made along line lI-1l of Fig. 1;
Fig. 3 shows a detail of Fig. 1 to an enlarged scale;

- Figs. 4 to 7 are views similar to Fig. 1 and showing
the paper-folding station during four successive op-
erative steps.

With initial reference to Figs. 1 to 3, a paper-folding sta-
tion 10 comprises a frame 11 supporting a motorized
conveyor belt 12 extending between two pulleys 13a, 13b
and arranged to feed sheets of paper such as F to a
folding buckle 16, which will be better described below.
A triad of parallel, adjacent rollers arranged in square are
supported at the delivery end of conveyor belt 12. A first
roller 18 is supported about a first transverse axis A1 at
the delivery end of conveyor belt 12 for receiving sheets
from it. A second roller 20 parallel to first roller 18 is sup-
ported above the latter on a first swinging support 22 that
is pivoted about a second transverse axis A2. The angu-
lar position of first swinging support 22 is adjustable by
a threaded knob 24 acting against a spring 26 in order
to change the distance between the first roller and the
second roller. Similarly, a third roller 28 is supported at
a position diametrically opposed to conveyor belt 12 with
respect to first roller 18, on a second swinging support
30 pivoted about a third transverse axis A3. The angular
position of second swinging support 30 is also adjustable
by a threaded knob 32 acting against a spring 34 in order
to change the distance between the first roller and the
third roller. An idle gearwheel 36 transmits the motion
from a driving gearwheel 13h, which is integral with de-
livery pulley 13b of conveyor belt 12, to first roller 18,
which has a respective gearwheel (not shown) meshing
with idle gearwheel 36, at one of its ends. Second roller
20 and third roller 28 also have respective gearwheels
integral with them, such as 20a with reference to second
roller 20, which mesh with the gearwheel of the first roller.
Folding buckle 16 comprises a first array of longitudinal,
parallel bars 38 defining a lower sliding surface and in-
terconnected by a first pair of transverse rods 40, 42, as
well as a second array of longitudinal, parallel bars 44
arranged above the first bars and interconnected by a
second pair of tranverse rods 46, 48 to define an upper
sliding surface. Transverse rods 40, 42 supporting the
lower bars are connected to transverse rods 46, 48 sup-
porting the upper bars via threaded tie rods such as 49
with respective nuts 49a, with interposition of respective
springs 49b. Therefore, a thin gap H is defined between
the upper sliding surface and the lower sliding surface,
with a mouth | (Fig. 3) through which the sheets to be
folded are insertable. The thickness of the gap is manu-
ally adjustable by operating tie rods 49. The transverse
rods supporting the lower bars are mounted on a pair of
longitudinal members 50, 52 lying on respective slanting
guides 54, 56 which are attached to frame 11 and are
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locked in position by respective locking knobs 58, 60.
The longitudinal position of longitudinal members 50, 52
with respect to guides 54, 56 is accurately adjustable by
means of a pair of respective adjusting screws 62, 64,
which are screwed to respective projections 66, 68 inte-
gral with the longitudinal members and arranged to abut
against guides 54, 56 in a longitudinal direction. Between
transverse rods 46, 48 supporting the upper bars, a rod
69 parallel to the bars is anchored, along which a slide
69a is slidable. Slide 69a supports an array of parallel
bands 70 projecting into the intervals between the bars
to define a barrier for the sheet entering the buckle. Slide
69a is lockable in position by a respective threaded lock-
ing knob 72.

According to the invention, first swinging support 22 and
second swinging support 30 bear respective transverse
beams 74, 76 (Fig. 3) which partially surround the re-
spective rollers and have respective, mutually facing
plane surfaces 74a, 76a having a thin passage defined
therebetween, with an inlet section at the level of the line
of tangency between first roller 18 and second roller 20,
and an outlet section leading to mouth | of folding buckle
16. Beams 74, 76 are arranged obliquely so that the thin
passage defined therebetween substantially has the
same slant of buckle 16.

Having now particular reference to Figs. 4 to 7, in the
operation conveyor belt 12 feeds sheets of paper to first
roller 18 and second roller 20, which draw the sheets and
convey them to the folding buckle via the slanting pas-
sage defined between upper beam 74 and lower beam
76, which accurately guide the insertion of the sheets
into the buckle. In particular, as shown in Fig. 5, each
sheet is deviated by lower beam 76 to enter the mouth |
defined between lower bars 38 and upper bars 44. The
sheet moves forward until it abuts against the barrier de-
fined by the bands 70, then it starts to bend into the shape
of a groove D below inlet mouth | (Fig. 6). As shown in
Fig. 6, during the formation of the groove the sheet is
biased against upper beam 74 which, accordingly, con-
trols the bending of the sheet, thereby defining the correct
geometry of the groove. Finally, groove D progressively
lengthens until it is pinched between first roller 18 and
third roller 28 which form the tranverse fold on the sheet.
The position of the beams with respect to the rollers is
defined in the designing stage by a person skilled in the
art in order to definitively optimize the insertion of the
sheet and the formation of the groove, when the sheet
is biased against the upper beam. Thereafter, no other
adjustments are required, because whenever the dis-
tance either between first roller 18 and second roller 20
or between first roller 18 and third roller 28 must be ad-
justed by operating knobs 24 or 32, the beams will inte-
grally follow the movements of the respective rollers,
thereby maintaining the correct relative position with re-
spect to the rollers. Of course, any removal and reinstall-
ing of the buckle for adjustments or jamming does not
affect the accuracy of the insertion of the sheets and of
the formation of the groove.

10

15

20

25

30

35

40

45

50

55

With the paper-folding station according to the invention,
only the distance between the upper surface and the low-
er surface, as well as the position of the barrier, can be
adjusted in the buckle, which adjustments, as mentioned
above, are coarse and consequently are not affected by
inaccuracies of positioning and of assembling of the
buckle. Accordingly, since the tolerances of manufactur-
ing and of positioning of the buckle are less restrictive,
the buckle can be manufactured in a way less expensive
then the conventional buckles.

A preferred embodiment of the invention has been de-
scribed herein, but of course many changes may be
made by a person skilled in the art within the scope of
the claims. In particular, in a way similar to the conven-
tional paper-folding stations, the station according to the
invention could be provided with a plurality of folding
buckles arranged to perform a number of parallel folds
on the sheets, in a way that will be obvious to a person
skilled in the art. Furthermore, though in the preferred
embodiment both the rollers mounted on swinging sup-
ports are provided with respective beams, a considerable
improvement could be achieved by providing only one of
the rollers with a beam. Moreover, the swinging supports
could also be replaced with other movable supports of a
different type, for instance, supports mounted on recti-
linear guides, provided that they allow the distance be-
tween the respective rollers and first roller 18 to be ac-
curately adjusted. Furthermore, the beams could also be
mounted on respective dedicated supports designed to
follow the movements of the respective rollers.

Claims
1. A paper-folding station (10), comprising

- aframe (11),

- a paper-feeder (12),

- a first pair of motorized, substantially adjacent
rollers (18, 20) supported at the delivery end of
the paper-feeder (12) about respective parallel
axes to draw sheets of paper from the feeder
(12), one roller (20) of said first pair being mount-
ed on a first support (22) adjustable in position
to change the distance between said rollers of
the first pair,

- a folding buckle (16) arranged to receive the
sheets from said first pair of rollers (18, 20)
through an inlet mouth (1), and having a barrier
(70) causing the sheets to stop and to bend into
the shape of a groove below the inlet mouth,

- a second pair of motorized, substantially adja-
cent rollers (18, 28) supported near said inlet
mouth (I) about respective parallel axes to pinch
the groove (D) and to make a tranverse fold on
the sheet, one roller (28) of said second pair
being mounted on a second support (30) adjust-
able in position to change the distance between
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said rollers of the second pair,

characterized in that it comprises at least one tran-
verse beam (74, 76), which is connected to follow
the changes in position of a respective one of said 5
first support (22) and second support (30), and is
arranged to guide the sheet near said inlet mouth (l).

The paper-folding station of claim 1, characterized

in that said at least one transverse profile (74, 76) 10
is integrally connected to the respective support (22,

30).

The paper-folding station of claim 1 or 2, character-
ized in that a transverse beam (74) associated with 75
said first support (22) is arranged to control the bend-
ing of the sheet during the formation of the groove,
thereby defining the correct geometry of the groove.

The paper-folding station of any of claims 1 to 3, 20
characterized in that a transverse beam (76) as-
sociated with said second support (30) is arranged

to guide the insertion of the sheet into the buckle.

The paper-folding station of any of claims 1 to 4, 25
characterized in that both said first support (22)

and second support (30) bear respective transverse
beams (74, 76) integral with them, between which a

thin passage is defined with an inlet section near
said first pair of rollers (18, 20) and an outlet section 30
leading to said mouth (I).

The paper-folding station of any of claims 1 to 5,
characterized in that at least one of said supports
adjustable in position is pivoted to said frame (11) 35
under the action of a knob (32) acting against elastic
means (34).
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