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Description

This invention relates to the handling of sheet
materials, and more particularly concerns the han-
dling of individual sheet articles such as labels,
tickets, coupons or the like by appropriate machin-
ery in order io transport and transfer the sheet
materials from one surface or location to another.

In, for example, the application of individual
labels to bottles or articles in a mechanised pro-
cess, there arises frequently the need to handle
and transfer the labels from one location fo an-
other. Specifically, in an area in which we are
interested, individual labels are cut from a web of
material leaving a skeletal waste, and the labels are
held by means of a drum or plate which moves so
as to move the cut labels in a path which is
different from the path of travel of the skeletal
waste. Subsequently, the labels are removed from
this carrier and are either applied directly to ariicles
or are transferred by an intermediate carrier o a
location where they are applied to said articles. In
this connection, one face of the labels may be
provided with an adhesive which is either pre-
applied or subsequently applied. The form of adhe-
sive is not of particularly material consideration in
relation to the present invention, but it may be for
example pressure sensitive adhesive or heat ac-
tivated adhesive or indeed water activated adhesive
and will be to the outer surface of the label in
relation to the carrier which transports the label.

In our European Patent Application No.
823065057 we have set forth one method of de-
taching labels from a rotary vacuum drum. The
labels are held to the drum surface through suit-
able poris to which a vacuum is applied, but when
the label reaches a position whereat detachment is
required, air under pressure is applied ihrough
some of these ports in an aitempt to blow the label
from the drum surface and directly onto an article
moving in synchronism with the drum. It has been
found in experimenting with and developing such a
system that because of the port design size of
aperture, in fact there is no blowing away of the
label from the drum, but rather what appears io
happen is that a film or layer of air exisis under the
label in the region of the poris through which the
pressure air is blown, and the label simply liits
from the drum surface, to a very small extent i.e. of
the order of 1 mm. and is not physically blown
away from the drum surface, which indeed is what
is required.

In consequence, in some cases where the la-
bels should leave the drum, and it should be borne
in mind that the drum may be handling labels at
the rate of 200 per minute, such labels do not
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leave the drum and consequently there is fouling
and severe blockage of the apparatus.

The present invention was made in an efiori {o
overcome this difficulty, and whilst iis immediaie
use will be in relation to the apparatus in which we
are interested i.e. the handling of labels by rotary
vacuum drums, it will be appreciated that it is not
necessary that the invention should be so limiied o
such specific application.

Various experiments and irials were conducted
before the present inveniion was finally reached. In
pariicular, in a first experiment, the ports through
which the air blast was conducted were surrounded
by annular ports through which low pressure air
was conducted in an efiort more positively o de-
tach the labels, but this experiment produced no
improved effect. Secondly, instead of utilising ap-
ertures to form the poris, the said poris were
defined by sintered metal plugs in an effort o
provide greater air distribution, but again this ex-
periment was unsuccessful. Thirdly, a channel was
formed around the exit poris in an efiori io provide
a body of pressure air in free space, but again this
development proved unsuccessful.

The present invention however has shown iiself
fo be exiremely useful for the purpose, and in
accordance with the present inveniion the method
comprises detaching a sheet element from a sup-
port surface having a plurality of aperiures therein
through which pressure air can be supplied in
order to detach at least one edge of the sheet, the
method residing in that pressure air is supplied fo
porting in a region which is inwardly spaced of the
edge of the sheet material 1o be detached, followed
by injection of higher pressure air through poriing
which the edge to be detached overlies.

This arrangement has been shown fo work
extremely well insofar as when the lower pressure
air is applied to the sheet inwardly of the edge
thereof, the sheet lifts from the surface ai that
point, and when the subsequent blast of air is
applied to the porting covered by the edge, then
that edge is positively and clearly blown away from
the surface. Once the edge of the sheet material is
thus separated from the surface, it then becomes a
relatively easy matter {0 control the positive dis-
placement of the entire sheet from the surface. For
example, a paring knife edge can engage under
the detached sheet edge preveniing it from return-
ing to the said surface.

In specific application, the said surface sup-
porting the sheet will be movable, and preferably
will be a rotary drum to which individual sheets are
applied in turn and are removed in turn, and in one
example the said drum comprises a vacuum drum
provided with a plurality of rows of vacuum poris o
which vacuum can be applied in order to hold the
shests thereto whilst the sheets travel between an
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application locaiion and the detachment location,
but which at the detachment location can become
the ports which are pressurised in accordance with
the method of the present invention.

In a specific example, if one considers that the
drum is handling labels and the labels for simplic-
ity's sake are rectangular with the longer sides
extending axially of the drum, each label in relation
to the direction of rotation of the drum will have a
leading edge and a trailing edge. In the specific
application of the method of the invention, the
leading edge will be the edge which is detached in
accordance with the invention, and the first row of
ports which is under the leading edge of the label
will at the appropriate time have the injection of air
under pressure, but the second row will be pro-
vided with air under pressure first, and at a dif-
ferent (lower or higher) pressure. Suitable coupling
porting must be provided on the mountings for the
drum to ensure that this happens, because in the
operation of this particular apparatus, normally the
ports will be connected to a source of vacuum in
order that the labels will be held to the drum as
they travel between the application location and the
detachment location, but when the first and second
rows of ports reach the application location, air
under pressure is to be supplied thereto as de-
scribed above. Equally, the third and subsequent
rows of ports covered by the label are coupled to
the source of pressure as the said rows pass the
application location.

The invention also provides apparatus con-
structed to operate in accordance with the method.

The method has shown itself to be exiremely
useful in high speed label application situations,
especially when a rotary drum is used for the
transport of the labels between attachment and
detachment locations spaced relative to the drum
periphery.

The method may be used in conjunction with
suitable knife means to assist the detachment of
the labels from the surface, and such knife means
may comprise a mechanical knife member, or for
example an air knife arrangement.

It will be appreciated that the invention can be
applied for the handling of other sheet elements
apart from labels, and also that the labels to be
handled can be of any size and configuration. The
labels may be the so-called patch labels or wrap
round labels the latter being of a type to be
wrapped completely round the articles to which
they are fo be applied.

The method of the invention can be utilised for
the handliing of shest materials which are delicate
and flimsy as the vacuum and positive pressures
can be controlled as desired. Also, as air will be
the most likely gas to be used for the creation of
the vacuum and air pressure, it is to be appre-
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ciated that any gaseous medium can be used.

An embodiment of the invention will now be
described, by way of example, with reference to
the accompanying diagrammatic  drawings,
wherein:-

Fig. 1 is a perspective view of an arrangement
according to the present invention;

Fig. 2 is a development view showing the vacuum
drum, and the valve drum in opened out condition;
and

Figs. 3 and 4 show how a label is separated from
the vacuum drum in accordance with the method of
the invention.

Referring to the drawings, in Fig. 1 there is
shown a vacuum drum 10 which co-operates with a
die cutting drum 12, these drums being rotatable
as indicated by the arrows, and defining there-
between a cutting lip through which a web 14
having labels 16 defined thereon passes.

The web 16, is as disclosed in our European
Patent Application No. 823065057 and has pres-
sure sensitive adhesive on side 18, and a release
coat on side 20 so that the release coat in fact
covers the label printing 16 and enables the web
14 to be wound into roll form without the use of a
backing web. Additionally, although it forms no part
of the present invention, the web 14 has sprockst
drive apertures 22 along the edges thereof.

As the web passes through the nip betwsen
drums 10 and 12, the web moving in the direction
of arrow 24, the individual labels 16 are cut from
the web 14 so as fo leave a skeletal wasie 14A
which is taken away from the nip for disposal, the
labels 16 being held to the drum 10 by the applica-
tion of a vacuum to ports 26 in the cylindrical
surface thereof to which the labels 16 are held.
When the labels 16 are so held to drum 10, the
adhesive surfaces are outermost enabling the la-
bels to be applied directly to articles which move
into close proximity with the surface of the drum 10
at an application location (region A in Fig. 1) so
that the Iabels 16 can be transferred from the drum
to the articles. The entire process is a continuous
process in that the web 14 is fed continuously and
the drums 10 and 12 are adhered continuously,
thereby achieving high speeds although a step by
step arrangement can also be utilised.

The running of such machinery at high speeds
as can be appreciated beings problems of effi-
ciently separating the labels 16 from the vacuum
drum 10 and the present invention provides a
method for achieving the reliable separation of the
labels from the vacuum drum. This is achieved in
the following manner. It will be noticed that the
ports 26 are arranged in rows 26A, 26B and so on,
extending axially of the periphery of the drum 10
and arranged in parallel relationship, and the vacu-
um is applied to these ports through vacuum lines
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30 in a vacuum valve block 32 which remains
stationary as drum 10 rotates. The vacuum is ap-
plied to the ports 26 beiween the location of the
nip and the separation location A so that the labels
16 will be held to the drum 10 as shown, but when
the leading edge 16A of each label 16 reaches the
location A, the leading ports such as 26A and 26B
are supplied, instead of with vacuum, with air under
pressure in order to blow the leading edge 16A
away from the surface of the drum 10, and as ihe
further rows of ports 26C pass the release station
A, so such rows of ports progressively are supplied
with air under pressure in order that there will be a
continuous blowing of the label 16A away from the
drum surface throughout the arcuate exient io
which the label 16 overlaps the drum 10.

In accordance with the present invention how-
ever, the sequence of blowing is controlled so as 1o
give positive displacement of the leading edge 16A
of the label away from the drum surface, and this
can best be explained by referring o Figs. 2, 3 and
4.

In Fig. 2 it is seen that the poris 26A are
supplied from an inlst 34 lying relatively close fo
the periphery of drum 10, and poris 26C to 26N
are supplied by inlets 36 which are on the same
patch circle as inlet 34. However, ports 26B i.e. the
second row of ports are supplied from an inlet 38
which is located on a smaller pitch circle than inlet
34 and this is to provide that air under pressure will
be supplied to the ports 26B in fact fractionally
before it is supplied to the poris 26A when the
leading edge 16A of the label 16 is fo be removed
from the drum. The method of achieving this can
also be understood from Fig. 2 in which the under-
side of the valve block 32 is shown, and it will be
seen that there is a first air pressure port 40 and a
second air pressure port 42 these also being
shown in Fig. 1, port 40 lying on a pitch circle of
the block 32 which registers with the piich circle
containing the inlets 34 and 36 in the drum 10,
whilst port 42 lies on a pitch circle which registers
with the pitch circle containing inlet 38 in drum 10.
On the undersurface of the valve block 32 there is
a gallery 44 leading from port 42 and extending
circumferentially of block 32. This gallery 34 is
arranged to register with the inlet 38 before port 40
registers with inlet 34 when the valve block 32 and
drum 10 are operationally arranged as shown in
Fig. 2.

As a resuli, when the machine operaies, the
pressure air supplied through inlet port 42 in the
valve block will be supplied to the inlet 38 and
ports 26B before air under pressure is supplied
through port 40 fo inlet 34 and eveniually to poris
26A. Furthermore, the pressure of air supplied fo
the poris 26B is from a regulated source and will
be lower than that supplied to the ports 26A.
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Figs. 3 and 4 show what happens as the gal-
lery 44 registers with inlet 30A and when port 40
registers with inlet 34.

In Fig. 3, which shows in cross sectional plan
leading edge 16A of the label lying on the drum 10
at the detachment location A, and the gallery 44
has registered with port 38 and has supplied air
under pressure through poris 26B. The leading
edge 16B of the label 16 has lifted from the surface
of the drum 10 but only io a very small exient, for
example of the order of 1 mm, and would remain in
ihis condition were it not for the subsequent ap-
plication of higher pressure air blast through the
inlet 34, and this is achieved when the port 40
registers with inlet 34 fo provide the condition
shown in Fig. 4. The high pressure air blast in-
dicated by arrow 48 in Fig. 4 in issuing through
ports 26A causes the leading edge portion 16B in
fact to hinge sharply away from the surface of the
drum 10 as shown in Fig. 4, enabling for example
the insertion of a mechanical paring knife 50 into a
location between the label leading edge 16A and
the surface of the drum 10. Continued rotation of
the drum 10 means that the subsequent inlets 36
are applied in turn with air under pressure progres-
sively to detach the label 16 from the drum sur-
face.

The system as described works excellently un-
der test conditions, and will provide a means
whereby the labels can be detached positively and
effectively and at high speed so that they can be
applied reliably to the articles which move in syn-
chronism therewith.

Claims

1. A method for detaching sheet slemenis from a
support surface wherein the support surface
has a plurality of aperiures through which air
under pressure can be applied, comprising
supplying low pressure air to apertures in a
region which is inwardly spaced from an edge
of the sheet element o be detached, followed
by the injection of higher pressure air through
apertures which the edge fo be detached over-
lies.

2. A method according to Claim 1, wherein the
remainder of the sheet element is detached
from the support surface by a paring knife
engaging under the said sheet edge which has
been detached by said low and higher pres-
sure air.

3. A method according fo Claim 1 or 2, wherein
said supporiing surface is moved, and is the
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suface of a rotating drum to which individual
sheet elements are in turn applied, said drum
being a vacuum drum provided with a plurality
of rows of vacuum poris to which vacuum can
be applied in order to hold the sheets thereto
whilst the sheets travel between an application
location and the detachment location, and
which ports become said apertures through
which said low pressure and higher pressure
air is supplied.

A method according to Claim 3, wherein the
sheet elements are self adhesive labels held to
the drum with the adhesive side facing away
from the drum surface, said labels being rec-
tangular and being applied to the drum with
the longer sides thereof extending axially of
the drum.

A method according to Claim 4, wherein the
leading edge of each label is detached from
the drum surface by said low pressure and
higher pressure air, and a first row of said
apertures is located under the leading edge of
the label and a second row of said apertures is
located under an inwardly located part of the
leading edge and said low and higher air pres-
surss are applied to said second and first rows
of aperiures when each label reaches the de-
tachment location.

A method according to Claim 5, wherein vacu-
um is applied to the apertures to hold the
labels to the drum until the apertures reach the
detachment location.

Revendications

Méthode pour détacher des éléments en feuil-
les d'une surface de support dans laquelle la
surface du support comporte une pluralité d
ouvertures & travers lesquelies peut &tre appli-
qué de I' air sous pression, comprenant | 'ali-
mentation en air & basse pression d 'ouvertu-
res situées dans une région qui est, vers |
'intérieur, 4 une certaine distance du bord de |
‘élément en feuille & détacher, suivie par |
'injection d'air & plus haute pression a fravers
des ouvertures que recouvre le bord & déta-
cher.

Méthode selon la revendication 1, caractérisée
en ce que le reste de I'élément en feuille est
détaché de la surface du support par un cou-
teau a éplucher s'engageant sous ledit bord de
feuille qui a été détaché par ledit air & basse
pression et celui & plus haute pression.
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Méthode selon la revendication 1 ou 2, carac-
térisée en ce que ladite surface supportante se
déplace, et est la surface d'un tambour rotatif
sur laquelle sont appliqués 2 leur tour des
éléments en feuilles individuels, ledit tambour
étant un tambour sous vide pourvu d'une plu-
ralité de rangées d'orifices d'aspiration aux-
quels peut &tre appliqué le vide afin de mainte-
nir les feuilles contre celui-ci pendant que les
feuilles circulent entre un point d'application et
le point de détachement, et en ce que lesdits
orifices deviennent lesdites ouvertures 2 tra-
vers lesquelles est appliqué ledit air & basse
pression et ledit air & plus haute pression.

Méthode selon la revendication 3, caractérisée
en ce que les éléments en feuilles sont des
étiquettes auto-adhésives maintenues contre le
tambour, avec leur c6té adhésif opposé a la
surface du tambour, lesdites étiquettes étant
rectangulaires et étant appliquées sur le tam-
bour avec leurs cOtés longitudinaux dans le
sens axial du tambour.

Méthode selon la revendication 4, caractérisée
en ce que le bord d'attaque de chaque étiquet-
te est détaché de la surface du tambour par
ledit air & basse pression et celui & plus haute
pression, en ce qu'une premiére rangée desdi-
tes ouvertures est située sous le cdté d'atta-
que de I'étiquette et qu'une seconde rangée
desdites ouvertures est sous une partie située
vers l'intérieur du cOté d'attaque, et en ce que
lesdites basses et plus hautes pressions d'air
sont apppliquées auxdites premiére et secon-
de rangées d'ouvertures quand chaque éti-
quette atteint le point de détachement.

Méthode selon la revendication 5, caractérisée
en ce que le vide est appliqué aux ouveriures
pour maintenir les étiquettes sur le tambour
jusqu'a ce que les ouveriures atteignent le
point de détachement.

Anspriiche

1.

Verfahren zum Abldsen von Blattelementen
von einer Tragerfldche, wobei die Tragerfldche
eine Vielzahl von Offnungen aufweist, durch
welche Luft unter einem Druck aufgebracht
werden kann, bei dem Luft geringen Drucks
Offnungen in einem Bereich zugeflihrt wird,
welcher von einer Kante des Blatielementes
nach innen zu einen Abstand aufweist, und bei
dem anschliefend Luft h6heren Drucks durch
Offnungen injiziert wird, welche die abzuldsen-
de Kante iberdeckt.
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Verfahren nach Anspruch 1, bei dem der Rest
des Blaticlementes von der Trigerfliche mit-
tels eines Schilmessers abgeldst wird, das
unter die eine Blattkante greift, die von der Luit
geringen Drucks und der Luit hdheren Drucks
abgeldst worden ist.

Verfahren nach Anspruch 1 oder 2, bei dem
die Trégerfliche bewegt wird und durch die
Oberfldche einer rotierenden Trommel gebildet
wird, an welcher einzelne Blattelemente nach-
einander angelegt werden, wobei die Trommel
eine Vakuumtrommel ist, welche mit einer Viel-
zahl von Reihen aus Vakuummiindungen ver-
sehen ist, welche mit Vakuum beaufschlagbar
sind, um die Bldtter daran festzuhalten, wih-
rend die Blétter zwischen einer Aufgabestation
und der Abldsestation bewegt werden, und
welche die Offnungen bilden, durch welche die
Luft geringen Drucks und die Luit h&heren
Drucks zugefihrt wird.

Verfahren nach Anspruch 3, bei dem als Blaii-
elemente selbsiklebende Etiketten vorgesehen
sind, welche an der Trommel so gehalten wer-
den, daB sie mit ihrer Klebeseite von der
Trommeloberfliche abgewandt sind, wobei die
Etiketten rechteckitrmig sind und der Trom-
mel so zugeflihrt werden, daB ihre l3ngeren
Seiten in Achsrichtung der Trommel verlaufen.

Verfahren nach Anspruch 4, bei dem die Vor-
derkante jedes Etiketfts von der Trommelober-
flache durch die Luft geringen Drucks und die
Luft h&heren Drucks abgeldst wird, bei dem
eine erste Reihe der Offnungen unter der Vor-
derkante des Etiketts liegt, bei dem eine zwei-
te Reihe der Offnungen unter einem nach in-
nen zu gelegenen Teil der Vorderkanie liegt,
und bei dem die Luft geringen Drucks und die
Luft h&heren Drucks der ersten und zweite
Reihe von Offnungen zugefiihrt wird, sobald
jedes Etikett die Abldsestation erreichi.

Verfahren nach Anspruch 5, bei dem die Off-
nungen mit Vakuum beaufschlagt werden, um
die Etiketten solange an der Trommel zu hal-
ten, bis die Offnungen die Ablsestation errei-
chen.
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