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(54) Rotary slotting device

(57)  Aslotting device for a linear succession of mov-
ing sheets, being part of a creasing and slotting ma-
chine, with arcuate knives (10, 11) being mounted sep-
arately on a pair of rotating knife gears (9, 8) each driven
independently about a common axis by a pair of gears
(15, 14) rotatably mounted on a pair of driveshafts (17,
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16) driven by computer-controlled motors. The knives
may be accelerated and decelerated independently to
assume instantaneous positions relative to each other
and to a sheet to be cut, in order to determine the length
and spacing of successive cuts. The knives may be
mounted on a common axis as illustrated or on separate
axes spaced apart along the line of travel of the sheets.
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Description

THIS INVENTION concerns a device for cutting
slots in a linear succession of moving sheets or boards.
Such devices are commonly used in the manufacture of
corrugated boxes to produce linear slots in flat card-
board blanks for the subsequent folding and glueing of
the blanks to produce boxes.

A slotting device of this kind is usually provided in
conjunction with a rotary creasing device which scores
or produces linear indentations in the board to enable it
to be folded easily, again for the production of finished
boxes.

Inatypical machine there is provided a rotary creas-
ing head forming, with an anvil, a nip between which
boards are successively fed thus to produce a continu-
ous crease along each board at the desired position
across the width of same. A pair of driven pull rolls are
provided within the machine to ensure that the board is
transported therethrough at a substantially constant ve-
locity. In the direction of travel of the board there then
follows a rotary slotting head which carries around a part
of its circumference an arcuate knife which, by interac-
tion with an anvil roller beneath the board, cuts slots in
the board as it travels through the machine after being
creased. Further pull rolls are usually provided after the
slotting head, again to ensure positive transport of the
board through the machine.

At the slotting position it is usual to provide a pair of
slotting knives extending arcuately around a part of the
driven slotting head so as to perform slots at spaced po-
sitions along the board as it travels through the machine.

Conventionally, one of the knives is fixed to its as-
sociated head whilst the other may be adjusted in posi-
tion around the circumference of the head thus to deter-
mine the length of and spaces between the slots.

Adjustment of the position of the thus movable knife
has been provided in the past by one or more fixing nuts
which may be released to permit the knife to move
around the head, and then retightened when the knife
is in the selected position.

In an improved arrangement, the moving or adjust-
able knife is mounted on a gear ring which meshes with
a pinion usually driven from the adjacent creaser drive-
shaft.

In a typical creasing/slotting machine several sets
of creasing and slotting heads are adjustably mounted
on transverse shafts or beams so as to perform several
creasing and slotting operations simultaneously across
the width of a board as it travels through the machine.

In the slotting operation the selection of length and
spacing of slots is limited by the constraints imposed up-
on the degree of available adjustment of the adjustable
knife relative to the fixed knife, and the speed at which
the relative positions of the heads can be adjusted.

In all cases, compensator means must be provided
to ensure that the fixed knife and therefore the movable
knife positioned selectively in relation thereto, engage
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and cut the board at required register positions thereon.

A considerable advantage can be obtained by pro-
viding a device in which both cutting knives are adjust-
able, each with respect to the other, and preferably dur-
ing a production run.

There is therefore provided, according to the
present invention, a device for cutting slots in a linear
succession of moving sheets, comprising at least two
arcuate knives adapted for rotation about at least one
axis transverse to the direction of movement of the
sheets as the sheets successively pass a position radi-
ally displaced from said rotational axis; characterised in
that both knives are adjustable in their relative rotational
positions during rotation thereof.

Preferably each knife is independently driven
around its rotational axis and is capable of acceleration
and deceleration thus to assume an instantaneous po-
sition relative to the sheets and to each other in order
to determine the length and spacing of successive slots.

In one preferred embodiment, the knives are adapt-
ed for rotation about a common axis and separately
mounted each upon a non-rotating hub, rotational
movement of each knife about the common axis serving
to perform the cutting operation and successively to po-
sition the knife for a subsequent cut.

Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:-

Fig. 1 is a schematic side view of a creasing and
slotting machine including a cutting device made in
accordance with a first embodiment of the inven-
tion;

Fig. 2 is an enlarged and further detailed view of the
cutting device;

Figs. 3a and 3b are schematic and part fragmentary
side views of the cutting device;

Figs. 4, 5 and 6 are diagrammatic representations
of the operation of the cutting device as adapted
and adjusted to perform several different slotting
operations.

and Figs. 7a and 7b are views similar to Figs. 2 and
3b of a second embodiment of the invention;

Referring now to the drawings, the machine to be
described consists essentially of two creasing heads A
and B each forming, with an anvil, a nip through which
successive boards C pass in a linear horizontal direction
whereby continuous creases are performed on the
board.

Each creasing head more specifically comprises a
rotary creasing head 100 acting on one face of the board
and a rotary anvil 101 forming the nip for receipt of the
board. Each creasing assembly of head and anvil is
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mounted on a carriage 102 which is linearly movable
across the machine on cross beams 103, 104. Several
such creasing assemblies are provided across beams
108, 104 thus to select or deselect a creasing function
at predetermined positions across the board.

The creasing assemblies form no part of the present
invention save for their inclusion in a combined creasing
and slotting machine and so a further description of de-
tailed parts of the creasing section is unnecessary.

Referring now to the right-hand part of the assembly
in Fig. 1 and to Figs. 2, 3a and 3b, there can be seen a
cross beam 1 extending between a pair of side frames
one of which is illustrated at 2, and positioned at op-
posed sides of the machine.

This description will refer to the detailed construc-
tion of a single slotting head although several such
heads, like the creasing heads, will be provided to oc-
cupy several positions across the machine thus simul-
taneously to perform several slotting operations across
the width of the board.

Mounted on a rail 3 by way of a suspended running
block 5 is a head support bracket 4.

Fixed to the head support bracket 4 is an annular
hub 6 on which two ball races 7 are mounted. The ball
races 7 support a pair of side-by-side coaxial knife gears
8and9.

A first arcuate knife 10 is fixed to the knife gear 9
and a second arcuate knife 11 is fixed to the knife gear
8. The knife gears 8 and 9 are thus rotatably mounted
independently on the hubs 6.

Also mounted on the head support bracket 4 in
bearing assemblies 13 are drive gears 14 and 15 driv-
ingly connected to and mounted upon drive shafts 16
and 17 respectively. The gears 14 and 15 are in driving
mesh with the knife gears 8 and 9 respectively. Drive is
transmitted from the shafts 16 and 17 to gears 14 and
15 by key ways or other similar arrangements such as
square or hexagonal drive shaft formations. The drive
gears 14 and 15 are designed so that they may slide
along the drive shafts to allow setting of the transverse
position in the machine of each slotting assembly.

The two drive shafts 16 and 17 are driven independ-
ently by computer controlled motors.

In operation, each slotting head is operated selec-
tively to cut slots in the successively advancing boards
at predetermined positions therein. Thus, as illustrated
in Fig. 2, the second knife (No. 2) is about to complete
cutting a slot in the board over a distance of some 40°
of rotational movement. This is followed by progression
of the board unslotted until the leading edge of the first
knife (No. 1) penetrates the board and cuts a slot equiv-
alent to the arcuate length of the knife, thereafter leaving
a further unslotted length.

It will be seen that by selectively driving first and
second knives independently of one another to prede-
termined instantaneous positions, the location and ex-
tent of the slots can be determined.

For simplicity, the knives are shown in Fig. 1 as mu-
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tually abutting thus to provide a single elongate slot dur-
ing each revolution of the pair of knives.

Referring now to Fig. 4 which diagrammatically il-
lustrates the cutting operation as determined by the rel-
ative positions of the first and second knives and shows
the actual cuts performed on the board, it will be seen
that a board having a length of 1600mm is advanced
through the machine in the direction of arrow X and at
the instantaneous position of the rotary head illustrated
the first knife would perform a cut of 350mm in length,
and thereafter, since the second knife is positioned with
its leading edge 180° displaced from the trailing edge of
the first knife, an uncut length of board of 900mm fol-
lows. This is then followed by a further cut of 350mm
performed by the second knife. After the second knife
has completed its cut the leading edge of the first knife
must be moved, if necessary, to bring its leading edge
into bottom dead centre position to penetrate the next
successive board at its leading edge, once again to per-
form the same cuts in the next board.

Preferably, both knives are accelerated and decel-
erated and moved around the common axis at different
speeds as necessary to bring them into their required
positions to perform the cuts. These movements per-
formed via the mechanism illustrated in Figs. 2 and 3,
are effected by appropriate computer controlled opera-
tion of the drive motors coupled to the drive shafts 16
and 17.

Referring now to Fig. 5, it will be seen that it is pos-
sible with the arrangement of two knives independently
driven, to cut two successive boards in abutting relation-
ship. In other words, pairs of boards (double feed) are
fed through the machine with their mutually adjacent
trailing and leading edges in abuiting relationship.

Thus, it will be seen that at the right-hand side of
Fig. 5 the first knife from bottom dead centre performs
a cut equivalent to 350mm in length. A gap is left be-
tween the trailing edge of the first knife and the leading
edge of the second knife equivalent to a linear distance
of 100mm so that an uncut length of board of that length
remains. Immediately afterwards, the second knife com-
mences its 350mm cut and before the trailing edge of
the second knife has completed its cut the leading edge
of the first knife is driven around the axis into abutting
relationship with the trailing edge of the second knife as
illustrated beneath the adjoining section of the boards.

After the trailing edge of the first knife has left the
second board the second knife has again been driven
around the axis to leave a further 100mm length of uncut
board before it performs the final 350mm cut at the trail-
ing edge of the second board, with the result that two
boards have been cut in what is essentially a single op-
eration performing for each board a pair of slots each of
350mm length extending inwardly from opposed edges
with 100mm uncut portions centrally disposed.

Referringnowto Fig. 6, in a further example of "dou-
ble feed" two boards are fed through the machine with
a predetermined distance between them of 830mm, the
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overall distance from the leading edge of the first board
to the trailing edge of the second board being 1600mm.
In this arrangement, a trailing part of the first knife per-
forms a cut of 147.5mm in the leading edge of the first
board with the second knife spaced behind the first knife
in the direction of rotation by a distance of 90mm thus
to leave an uncut portion of the board of that length. The
leading half of the second knife then performs a further
cut of 147.5mm as far as the trailing edge of the first
board. During the time interval in which a distance of
830mm (the space between the boards) is travelled, the
leading edge of the first knife has passed the bottom
dead centre and the knife penetrates the leading edge
of the second board approximately half way through its
arcuate extent thus again performing a half cut of
147 .5mm, and once again the second knife is positioned
behind the first knife by a distance equivalent to 90mm
to leave a further uncut portion of that length, and finally,
the leading portion of the second knife performs the final
cut on the trailing edge of the second board.

Although the slotting mechanism in accordance
with this invention has been described as comprising a
plurality of annular hubs around which knife bearing
gears are driven selectively to determine the position
and extent of each cut, in an alternative arrangement
the hubs may be provided in the form of annular heads
mounted upon a fixed or rotating shaft provided that
each knife gear is adapted to be driven independently
of the other and of the central shaft to the desired posi-
tions as determined by the cuts to be performed.

However, the preferred arrangement of annular
hubs mounted on the head support brackets 4 provides
a much lighter construction when compared with con-
ventional cutting systems, and the combined adjust-
ment and cutting motion of the knives reduces the
number of separate drive systems required.

Referring now to Figs. 7a and 7b, in an alternative
embodiment the first and second knives may be mount-
ed on individual holders 23 and 24 respectively, dis-
posed in spaced apart relationship along the line of trav-
el of the boards, as opposedto being mounted on a com-
mon axis as in the first embodiment described above.

As can be seen from Fig. 7b each of the knife hold-
ers 23 and 24 is driven by an assembly of timing belts
and pulleys 18, 19, 20 and 21 from a computer-control-
led motor 22. In place of the timing belt assembly a gear
train may be used if preferred. In the example illustrated
in Fig 7a a leading slot has been cut in the board by the
second knife, and the first knife is about to commence
cutting a trailing slot. In this condition the second knife
can be re-positioned ready to cut the leading slot in the
next succeeding board.

If preferred, the knife holders 23 and 24 in this em-
bodiment may be placed directly upon re-positioned
drive shafts 16 and 17 thus eliminating the need for tim-
ing belts or gears.
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Claims

10.

A device for cutting slots in a linear succession of
moving sheets, comprising at least two arcuate
knives adapted for rotation about at least one axis
transverse to the direction of movement of the
sheets as the sheets successively pass a position
radially displaced from said rotational axis; charac-
terised in that both knives are adjustable in their rel-
ative rotational positions during rotation thereof.

A device according to Claim 1, wherein each knife
is independently driven around its rotational axis
and is capable of acceleration and deceleration
thus to assume an instantaneous position relative
to the sheets and to each other.

A device according to Claim 1 or Claim 2, wherein
the knives are adapted for rotation about a common
axis and separately mounted upon a non-rotating
hub, such that rotational movement of each knife
about the common axis serves to perform the cut-
ting operation and successively to position the knife
for a subsequent cut.

A device according to Claim 1 or Claim 2, wherein
each knife is mounted on a knife support, two or
more of said supports being independently rotata-
ble side-by-side on an annular hub.

A device according to Claim 4, wherein each knife
support carries one part of a gear assembly another
part of which is drivingly connected to and mounted
upon one of at least two motor-driven shafts such
that said knives may be driven independently and
selectively by said motor driven shafts.

A device according to Claim 5, wherein each of said
motor-driven shaft is driven independently by an as-
sociated computer controlled motor.

A device according to Claim 1 or Claim 2, wherein
each knife is mounted on an annular head itself
mounted on a rotating shaft.

A device according to Claim 1 or Claim 2, wherein
said at least two arcuate knives are mounted on in-
dividual holders for rotation about separate rotation-
al axes disposed in spaced apart relationship along
a line of travel of the moving sheets.

A device according to Claim 1 or Claim 2, wherein
each knife is driven by an assembly of timing belts
and pulleys connected to an individual computer-
controlled motor.

A device according to Claim 1 or Claim 2, wherein
each knife is mounted directly upon a driveshaft
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connected to a computer controlled motor.

A device according to any preceding claim, wherein
each knife is rotatably mounted on a knife holder
and is adjustable therewith along its axes of rotation
thus to select a transverse position across the de-
vice at which slots may be cut in sheets moving at
right-angles thereto.
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