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(54) AUTO-GATING APPARATUS

(57)  Gating apparatus 10 is for supplying a product
12 from a stack 14 of the products 12. The apparatus 10
comprises a drive belt or roller 16, an auto-gating roller
18 located adjacent to the drive belt or roller 16, a mount-
ing roller 20 arranged to mount the auto-gating roller 18
and a mechanism 22 arranged to apply a force to the
mounting roller 20. The drive belt or roller 16 is arranged
to contact a product 12a at the bottom of the stack 14 of
the products 12, the drive belt or roller 16 for feeding the
product 12a at the bottom of the stack 14 of the products
12 away from the stack 14 of products 12. The auto-gat-
ing roller 18 is arranged to contact the opposite side of
the product 12a at the bottom of the stack 14 of the prod-
ucts 12 from the drive belt or roller 16, the auto-gating

roller 18 prevented from rotating in the direction of travel
of the product 12a at the bottom of the stack 14 of the
products 12 being fed by the drive belt or roller 16. The
mounting roller 20 is arranged to mount the auto-gating
roller 18 off-centre on the mounting roller 20, the mount-
ing roller 20 arranged to rotate in the direction of travel
of the product 12a at the bottom of the stack 14 of the
products 12 being fed by the drive belt or roller 16. The
mechanism 22 is arranged to apply a force to the mount-
ing roller 20, the force acting against the rotation of the
mounting roller 20 in the direction of travel of the product
12a at the bottom of the stack 14 of the products 12 being
fed by the drive belt or roller 16.
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Description

[0001] This invention relates to a gating apparatus for
supplying a product from a stack of the products and to
a method of operating the gating apparatus to supply the
products.

[0002] In the field of packaging technology, a blank is
aflat piece of coated cardboard or the like that is supplied
to a packaging machine or printing machine. The blank
is then assembled in the packaging machine and filled
and sealed or printed in that machine. A blank can also
refer to a sleeve of material, which is a single sheet that
has been folded and sealed along one or more edge, but
which is still flat. A blank can also refer to a sleeve of
material, which is a single sheet that has been folded
several times at one edge and sealed along one or more
edge but which may have multiple thicknesses tapering
to a single thickness (known as ‘crashlock’ blanks).
[0003] Depending upon the nature of the packaging
machine and the contents of the blank being filled, the
blanks may need to be supplied to the packaging ma-
chine at a relatively fast rate, often at the rate of several
hundred blanks per minute in many applications. This
means that there is often provided a dedicated machine
that supplies the blanks to the packaging or printing ma-
chine, in order to ensure that the blanks are supplied to
the packaging machine or printing machine sufficiently
quickly and at a constant rate.

[0004] A gating apparatus is a device that can be used
to supply blanks or the like at a constant and fast rate to
a second machine such as a packaging machine or print-
ing machine. A stack of blanks are held in a magazine
or similar and a drive belt or roller feeds the blanks off
the bottom of the stack. As the belt or roller moves in
contact with the stack of blanks, the friction between the
belt or roller and the bottom blank in the stack of blanks
causes the bottom blank to be drawn forward and away
from the stack of blanks. The pace of the drive belt or
roller determines the speed at which the blanks are sup-
plied. A second gating roller or finger is used which is
spaced apart from the drive belt or roller by a height that
is equivalent to the thickness of the blank being supplied
(which might be 1.5mm for example). The role of the gat-
ing roller (or finger) is to ensure that only a single blank
is fed by the drive belt or roller at any one time.

[0005] One of the main problems with existing gating
devicesisthatthe gatingrolleror finger has to be adjusted
manually. The distance of the gating roller or finger from
the drive belt orroller has to be setby a machine operator.
This slows down the operation of the gating device and
also increases the likelihood of human error. For exam-
ple, when a gating device is switched from feeding one
blank to feeding a different blank (which may occur sev-
eral times a day), if the second blank is of a different
thickness to the first blank, then the position of the gating
roller or finger must be adjusted. Inthe best case scenario
this slows down the process of switching between differ-
entblanks, but also brings into the operation of the gating
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device the possibility that the adjustment is either not
carried out or is not carried out correctly. The time to train
operatives to use the machine is also increased and the
usability of the gating device is decreased.

[0006] It is therefore an object of the invention to im-
prove upon the known art.

[0007] According to a first aspect of the present inven-
tion, there is provided gating apparatus for supplying a
product from a stack of the products, the apparatus com-
prising a drive belt or roller arranged to contact a product
at the bottom of the stack of the products, the drive belt
or roller for feeding the product at the bottom of the stack
of the products away from the stack of products, an auto-
gating roller located adjacent to the drive belt or roller
and arranged to contact the opposite side of the product
at the bottom of the stack of the products from the drive
belt or roller, the auto-gating roller prevented from rotat-
ing in the direction of travel of the product at the bottom
of the stack of the products being fed by the drive belt or
roller, a mounting roller arranged to mount the auto-gat-
ing roller off-centre on the mounting roller, the mounting
roller arranged to rotate in the direction of travel of the
product at the bottom of the stack of the products being
fed by the drive belt or roller, and a mechanism arranged
to apply a force to the mounting roller, the force acting
against the rotation of the mounting roller in the direction
of travel of the product at the bottom of the stack of the
products being fed by the drive belt or roller.

[0008] According to a second aspect of the present
invention, there is provided a method of operating gating
apparatus for supplying a product from a stack of the
products, the method comprising operating a drive belt
or roller to contact a product at the bottom of the stack
of the products, the drive belt or roller feeding the product
at the bottom of the stack of the products away from the
stack of products, operating an auto-gating roller, adja-
cent to the drive belt or roller, contacting the opposite
side of the product at the bottom of the stack of the prod-
ucts from the drive belt or roller, the auto-gating roller
prevented from rotating in the direction of travel of the
product at the bottom of the stack of the products being
fed by the drive belt or roller, operating a mounting roller,
mounting the auto-gating roller off-centre on the mount-
ing roller, the mounting roller rotating in the direction of
travel of the product at the bottom of the stack of the
products being fed by the drive belt or roller, and oper-
ating amechanism applying aforce to the mounting roller,
the force acting against the rotation of the mounting roller
in the direction of travel of the product at the bottom of
the stack of the products being fed by the drive belt or
roller.

[0009] Owing to the invention, it is possible to provide
gating apparatus that does not need to be adjusted if
different thicknesses of products such as blanks are used
on the gating apparatus or if the blank has a different
thickness along its length. The gating roller of the im-
proved gating apparatus is eccentrically mounted on the
mounting roller and cannot rotate in the direction of travel
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of the product being fed. The mounting roller can rotate
in the direction of travel of the product, but is biased
against that movement by the force applied by the mech-
anism. This means that when a product is fed forwards
by the drive belt or roller, the mounting roller turns only
enough to allow the auto-gating roller to rise enough to
let through a single product, independent of the actual
spacing between the drive belt or roller and the auto-
gating roller. So the improved gating apparatus does not
need to have spacing set between the two rollers, mean-
ing that different thicknesses of products and different
thicknesses of the same product can be delivered by the
gating apparatus without that apparatus needing to be
adjusted. This overcomes the significant problems with
the prior art gating devices.

[0010] Embodiments of the present invention will now
be described, by way of example only, with reference to
the accompanying drawings, in which:-

Figure 1 is a schematic diagram of gating apparatus
dispensing a first product,

Figure 2 is a further schematic diagram of the gating
apparatus,

Figure 3 is a schematic diagram of gating apparatus
dispensing a second product,

Figure 4 is a plan view of a machine including two
gating apparatuses,

Figure 5 is a cross-section through an auto-gating
roller and a mounting roller,

Figure 6 is a side view of the mounting roller,
Figure 7 is a front view of the auto-gating roller and
an arm of the apparatus, and

Figure 8 is a side view of the gating apparatus of
Figure 7.

[0011] Figure 1 shows a gating apparatus 10, which is
for supplying a product 12 (such as a flat packaging
blank) from a stack 14 of the products 12. The apparatus
10 comprises a drive roller 16, an auto-gating roller 18
located adjacent to the drive roller 16, a mounting roller
20 arranged to mount the auto-gating roller 18 and a
mechanism 22 arranged to apply a force to the mounting
roller 20. The driveroller 16 is arranged to contact a prod-
uct 12a at the bottom of the stack 14 of the flat products
12, the drive roller 16 for feeding the product 12a at the
bottom of the stack 14 of the products 12 away from the
stack 14 of products 12 (forward in the direction of the
arrow).

[0012] The auto-gating roller 18 is located adjacent to
the drive roller 16 and is arranged to contact the opposite
side of the product 12a at the bottom of the stack 14 of
the products 12 from the drive roller 16. The auto-gating
roller 18 is prevented from rotating about its axis in the
direction of travel of the product 12a at the bottom of the
stack 14 of the products 12 being fed by the drive belt or
roller 16. The mounting roller 20 is arranged to mount
the auto-gating roller 18 off-centre on the mounting roller
20 and the mounting roller 20 is arranged to rotate in the
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direction of travel of the product 12a at the bottom of the
stack 14 of the products 12 being fed by the drive roller 16.
[0013] The mechanism 22 (shown schematically, but
preferably embodied as a spring and/or clutch) is ar-
ranged to apply a force to the mounting roller 20, the
force acting against the rotation of the mounting roller 20
in the direction of travel of the product 12a at the bottom
of the stack 14 of the products 12 being fed by the drive
belt or roller 16. The purpose of the mechanism 22 is to
provide a force against the rotation of the mounting roller
20 in the direction of travel of the product 12a thatis being
fed by the gating apparatus 10. This force therefore tends
to push the auto-gating roller 18 into contact with the
product 12a but is less than the force generated by the
drive roller 16 so the product 12a can be pushed through
the rollers 16 and 18.

[0014] Figure 2 further illustrates the operation of the
auto-gating apparatus 10, showing the flat product 12a,
which has been taken off the bottom of the stack 14 and
partially pushed through between the two rollers 16 and
18. The effect of the force applied by the drive roller 16
on the product 12a is to push up the auto-gating roller 18
as the flat product 12a moves forward, overcoming the
force applied by the mechanism 22, thereby allowing the
product 12a to continue to pass through the rollers 16
and 18 and be supplied by the auto-gating apparatus 10,
for example to a form-fill-seal packaging machine. This
Figure shows the flat product 12a partially through the
motion of being supplied from the auto-gating apparatus
10.

[0015] Thetworollers 16 and 18 are configured so that
the drive roller 16 turns anti-clockwise (the direction of
travel of the flat product 12a) in this Figure and the auto-
gating roller 18 is prevented (by a ratchet system or the
like) from rotating on its axis in the direction of travel
(clockwise in this Figure). In order for the product 12a to
pass between the two rollers 16 and 18, the auto-gating
roller has to move up and away from the product 12a,
which is indicated by the arrow in the Figure. A close
comparison between Figures 1 and 2 will show the dif-
ference in position of the auto-gating roller 18 from at-
rest (Figure 1) to supplying product (Figure 2).

[0016] The auto-gating roller 18 is pushed upwards by
the force imparted onto the product 12a by the drive roller
16, which force acts against (and overcomes) the oppo-
site force provided by the mechanism 22 which is trying
to prevent rotation of the mounting roller 20 in the direc-
tion of travel of the product 12a. The upwards motion of
the auto-gating roller 18, in order to open a sufficient gap
between the rollers 16 and 18 to allow the product 12a
to pass, is caused by the rotation of the mounting roller
20, which eccentrically mounts the auto-gating roller 18.
The gap between the two rollers 16 and 18 opens up just
far enough that a single product 12a can pass between
the rollers 16 and 18.

[0017] The main advantage of the auto-gating appa-
ratus 10 shown in Figures 1 and 2 is that the gap between
the rollers 16 and 18 is only wide enough for a single
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product 12a to pass. Although some friction between the
product 12a and the next product 12 directly above in the
stack 14 will tend to move the next product 12 forward
at the same time as the bottom product 12a is being
moved forward by the drive roller 16, once that next prod-
uct 12 engages with the auto-gating roller 18 it will be
stopped at that point. There will not be sufficient forward
force in the next product’'s movement to overcome the
opposite force provided by the mechanism 22.

[0018] This means thatthe next product 12 in the stack
14 cannot force up the auto-gating roller 18 any further
than the roller 18 has already moved under the force
applied by the bottom product 12a, since the force from
the mechanism 22 on the mounting roller 20 will over-
come the relatively small force generated by the next
product 12. This results in only a single product 12a being
delivered at a time, without the requirement to set a spe-
cific gap between the rollers 16 and 18 that matches the
thickness of the products 12 being dispensed. The con-
struction of the auto-gating roller 18 and the mounting
roller 20 ensure that the auto-gating roller 18 only rises
a sufficient distance to allow a single product 12a to pass.
[0019] This means that if a second set of products 24
are being delivered by the auto-gating apparatus 10, as
shown in Figure 3, which products 24 have a different
thickness from the first products 12, then the auto-gating
apparatus 10 will operate in same manner as in that
shown in Figures 1 and 2, delivering a single product 24
each time, without any adjustment to the apparatus 10
being required. An operator of the apparatus 10 can
switch from the first product 12 to the second product 24,
without having to adjust the position of the rollers 16 and
18 and still only a single product 24 will be gated through
the rollers 16 and 18 each time.

[0020] The same principal of operation works with the
thinner product 24 as with the first product 12. The force
produced by the drive roller 16 pushes forward the bottom
product 24a with enough force to overcome the force
provided by the mechanism 22, which is designed to re-
sist the rotation of the mounting roller 20 and hence the
movement of the auto-gating roller 18. This forward force
from the drive roller 16 pushes up the auto-gating roller
18 just enough to allow the second product 24a to pass
between the two rollers 16 and 18. However there is not
sufficient force present to push up the auto-gating roller
18 beyond this point.

[0021] Figure 4 illustrates a machine 26 shown from
above. The stack 14 of products 12 can be seen from
above waiting to be fed forwards in the direction of the
arrow. In this embodiment, the machine 26 is provided
with two separate auto-gating apparatuses 10, one on
each side of the products 12 being fed forward. This is
the preferred embodiment of the machine 26, although
a functioning system can be created with only a single
auto-gating apparatus 10 being located on one side only
of the products 12. The two auto-gating apparatuses 10
need to have their drive rollers 16 synchronised or a sin-
gle roller 16 is provided that drives on both sides.
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[0022] In the example shown in Figure 4, the machine
26 is delivering the products 12 onto an endless belt 28,
which are being transported onwards to another station,
such as a packaging machine. The auto-gating appara-
tuses 10 deliver the products 12 one at a time onto the
endless belt 28 at a rate that is determined by the speed
and timing of the drive roller(s) 16. Only a single product
12 will be delivered in each forward action of the drive
roller(s) 16, as the auto-gating rollers 18 operate to only
allow one product 12 through at a time, as discussed in
detail above. The thickness of the product 12 does not
require any setting in the auto-gating apparatuses 10.
[0023] Figure5shows a cross-sectionthrough one em-
bodiment of the auto-gating roller 18 and the mounting
roller 20 and Figure 6 shows the mounting roller 20 on
its own. As can be seen in Figure 5, the auto-gating roller
18 is mounted eccentrically on the mounting roller 20, so
thatthe auto-gating roller 18 is off-centre on the mounting
roller 20. The auto-gating roller 18 cannot rotate on the
mounting roller 20 in the direction of travel of the product
12. The mounting roller 20 can rotate in the direction of
travel of the product although the mechanism 22 tends
to prevent this motion since the mechanism 22 provides
a force against the rotation of the mounting roller 20 in
the direction of travel of the product 12.

[0024] The view of the mounting roller 20 in Figure 6
shows clearly the eccentric stem 30 of the mounting roller
20 on which the auto-gating roller 18 is mounted. As a
result of the eccentric mounting of the auto-gating roller
18 on the mounting roller 20, the turning motion of the
mounting roller 20 causes the auto-gating roller 18 to
move up and away from the direction of travel of the prod-
uct 12a that is being pushed forwards by the drive roller
16. This produces the gap between the drive roller 16
and the auto-gating roller 18 which allows the product
12a to push through between the two rollers 16 and 18.
[0025] Figure 7 shows a front view of part the auto-
gating apparatus 10, which shows the auto-gating roller
18 and an arm 32 which mounts the mounting roller 20.
The auto-gating roller 18 is provided with three external
rubber O-rings 34 (although any number can be used)
which encircle the exterior of the auto-gating roller 18.
These O-rings 34 (friction tyres could also be used) are
designed to increase the friction in the contact between
the auto-gating roller 18 and the product 12a thatis being
brought forward by the drive roller 16 and are located
around the circumference of the auto-gating roller 18.
The auto-gating roller 16 is mounted on a one way clutch
to an eccentric shaft. The auto-gating roller 16 can rotate
against the motion of the product 12a, thereby having
the potential to turn a short distance once the product
12a has passed, in order to avoid uneven wear on the
auto-gating roller 16.

[0026] Figure 8 shows a side view of the auto-gating
apparatus of Figure 7. If the product 12a from the stack
14 of products 12 is not being fed forward by the auto-
gating apparatus 10, then the friction drive roller 16 re-
mains stationary. The friction drive roller 16 rotates anti-
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clockwise (in the view shown in the Figure) to move the
stack 14 of products 12 towards the auto-gating roller 18.
The bottom product 12a pushes against the auto-gating
roller 16, which then lifts by the rotation of the mounting
roller 20 against the spring pressure from the mechanism
20. The auto-gating roller 18 cannot rotate clockwise (in
this view) thereby preventing further products 12 from
feeding.

[0027] The friction drive roller 16 rotates to drive the
product 12a through the auto-gating roller 18. The auto-
gating roller 18 moves up on the rotation of the eccentric
centre against the spring pressure to allow the product
12a to pass. The auto-gating roller 18 can only rotate
freely in an anti-clockwise direction (in this view), i.e. the
roller 18 can only rotate against the direction of travel of
the product 12a. Additional products 12 cannot overcome
the static resistance of the auto-gating roller 18 thereby
preventing double product feed.

[0028] When the product 12a has passed the auto-gat-
ing roller 18, the spring pressure of the mechanism 22
rotates the mounting roller 20 back to its original position.
The momentum of the spring return causes the auto-
gating roller 18 to rotate anti-clockwise (in this view)
against the direction of movement of the product 12a
through a small angular. This presents a new section of
the auto-gating roller 18 to the next product 12 thus re-
ducing wear on one area of the auto-gating roller 18.
Thus the auto-gating roller 18 can rotate in an anti-clock-
wise direction to present a new section of roller 18 on
each new gated product 12 thereby distributing the wear
evenly on the rubber drive (friction) rings 34.

Claims

1. Gating apparatus (10) for supplying a product (12)
from a stack (14) of the products (12), the apparatus
(10) comprising:

+ a drive belt or roller (16) arranged to contact a
product (12a) at the bottom of the stack (14) of
the products (12), the drive belt or roller (16) for
feeding the product (12a) at the bottom of the
stack (14) of the products (12) away from the
stack (14) of products (12),

+ an auto-gating roller (18) located adjacent to
the drive belt or roller (16) and arranged to con-
tact the opposite side of the product (12a) at the
bottom of the stack (14) of the products (12) from
the drive belt or roller (16), the auto-gating roller
(18) prevented from rotating in the direction of
travel of the product (12a) at the bottom of the
stack (14) of the products (12) being fed by the
drive belt or roller (16),

» a mounting roller (20) arranged to mount the
auto-gating roller (18) off-centre on the mount-
ing roller (20), the mounting roller (20) arranged
to rotate in the direction of travel of the product
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(12a) at the bottom of the stack (14) of the prod-
ucts (12) being fed by the drive belt or roller (16),
and

» a mechanism (22) arranged to apply a force to
the mounting roller (20), the force acting against
the rotation of the mounting roller (20) in the di-
rection of travel of the product (12a) at the bot-
tom of the stack (14) of the products (12) being
fed by the drive belt or roller (16).

Apparatus according to claim 1, wherein the auto-
gating roller (18) is free to rotate in the opposite di-
rection to the direction of travel of the product (12a)
at the bottom of the stack (14) of the products (12)
being fed by the drive belt or roller (16).

Apparatus according to claim 1 or 2, wherein the
auto-gating roller (18) includes one or more O-rings
(34) or friction tyre around the circumference of the
auto-gating roller (18).

Apparatus according to claim 1, 2 or 3, wherein the
mechanism (22) comprises a clutch and spring ar-
rangement (22).

Apparatus according to claim 4, wherein the clutch
and spring arrangement (22) is located within the
mounting roller (20).

Apparatus according to any preceding claim, where-
in the drive belt or roller (16) is in direct contact with
the auto-gating roller (18), when the drive belt or roll-
er (16) is at rest.

A method of operating gating apparatus (10) for sup-
plying a product (12) from a stack (14) of the products
(12), the method comprising:

« operating a drive belt or roller (16) to contact
a product (12a) at the bottom of the stack (14)
of the products (12), the drive belt or roller (16)
feeding the product (12a) at the bottom of the
stack (14) of the products (12) away from the
stack (14) of products (12),

* operating an auto-gating roller (18), adjacent
to the drive belt or roller (16), contacting the op-
posite side of the product (12a) at the bottom of
the stack (14) of the products (12) from the drive
belt or roller (16), the auto-gating roller (18) pre-
vented from rotating in the direction of travel of
the product (12a) at the bottom of the stack (14)
of the products (12) being fed by the drive belt
or roller (16),

« operating a mounting roller (20), mounting the
auto-gating roller (18) off-centre on the mount-
ing roller (20), the mounting roller (20) rotating
in the direction of travel of the product (12a) at
the bottom of the stack (14) of the products (12)
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being fed by the drive belt or roller (16), and

+ operating a mechanism (22) applying a force
to the mounting roller (20), the force acting
against the rotation of the mounting roller (20)
in the direction of travel of the product (12a) at
the bottom of the stack (14) of the products (12)
being fed by the drive belt or roller (16).

A method according to claim 7, wherein the auto-
gating roller (18) is free to rotate in the opposite di-
rection to the direction of travel of the product (12a)
at the bottom of the stack (14) of the products (12)
being fed by the drive belt or roller (16).

A method according to claim 7 or 8, wherein the auto-
gating roller (18) includes one or more O-rings (34)
or friction tyre around the circumference of the auto-
gating roller (18).

A method according to claim 7, 8 or 9, wherein the
mechanism (22) comprises a clutch and spring ar-
rangement (22).

A method according to claim 10, wherein the clutch
and spring arrangement (22) is located within the
mounting roller (20).

A method according to any one of claims 7 to 11,
wherein the drive belt orroller (16) is in direct contact
with the auto-gating roller (18), when the drive belt
or roller (16) is at rest.
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