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@ improvements in or relating to bags.

@ A security bag which exhibits a visible indication
if an attempt has been made to gain access to the
contents of the bag is formed of sheet material and
has an opening (8) to enable access to be gained to
the interior of the bag. The bag comprises first and
second portions (3,4) of sheet material arranged 1o
be superposable so as to close the opening. The
bag is further provided with a tape (9) comprising a
translucent or transparent substrate (11) differentially
bonded ito an opaque adhesive (13). The tape is
located in a position such that, on superposition of
the first and second portions, one face of the tape is
adhered o one of said portions by said opaque
adhesive and the other face of said tape is secured
to the other portion by ancther adhesive (10).
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IMPROVEMENTS IN OR RELATING TO BAGS

This invention relates to bags and is concerned
with security bags which exhibit a visible indication
if an attempt has been made to gain access to the
contents of the bag.

It is known for banking estabiishments and the
like to use bags for transmitting specified sums of
money from one depariment to another. The sys-
tem operated by the establishment is ordinarily
such that it can readily ascertain if such a bag is
stolen in transit. Ordinarily, however, it is not read-
ily possible to ascertain whether the bag has been
opened in transit and then re-sealed afier some of
the money has been removed.

With a view to overcoming this problem, tam-
perevident bags have been devised wherein any
attempt to gain access to the interior of the bag is
visibly apparent.

Typically, such bags are formed of sheet ma-
terial defining an opening and including first and
second portions arranged to be superposed so as
{o close the opening by means of a band of high
tack adhesive applied across one or other portion
either from the molten state or in the form of a
tape. It is known that such adhesives have a limited
working temperature range because of their ther-
moplastic character. These adhesives also can be
sofiened in common industrial and domestic sol-
venis and precautions need to be taken to ensure
that any attempt at entry into the bag by means of
solvent is visibly apparent by, for example, using
so-called indicator inks.

It is an object of the present invention to pro-
vide a bag which provides a novel indication of
attempted opening.

According to one aspect of the present inven-
tion there is provided a bag formed of sheet ma-
terial and having an opening {o enable access to
be gained to the interior of the bag wherein the bag
includes first and second portions arranged to be
superposable so as o close the opening, and a
tape comprising a subsiraie portion which is at
least transiucent and is differentially bonded to an
opaque adhesive, said tape being located in a
position where, on superposition of the first and
second portions, the tape is adhered to one of said
first and second portions by said opague adhesive.

The second portion may be in the form of a
flap portion secured to the first portion.

In one form of the invention, the substrate
portion of the tape constitutes one or other of the
first and second portions.

Alternatively, in accordance with another form
of the invention, the substrate portion is a separate
component in which case said substrate portion
may be secured to the other of said first and
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second portions by other adhesive.

In accordance with a first embodiment of said
other form of the invention, the free surface of the
substrate portion of the tape is adhered to one of
the first and second portions by means of said
other adhesive which is preferably a high tack
adhesive and the opague adhesive of the fape is
covered by a releasable cover sirip. In use, the
cover strip is removed and the free surface of the
opaque adhesive layer thereby revealed is adhered
1o the other of the portions so that it is superposed
over the other of the portions and thereby the
opening is closed by said one of the portions.

In another embodiment of said another form of
the invention, the tape is secured, by the opaque
adhesive, to one of the first and second portions of
the sheet material in the vicinity of the opening
which is provided in said one of the portions and
said other adhesive, which is preferably a high tack
adhesive preferably covered by means of a releas- -
able cover strip, is applied to the other of the
portions of the sheet material. In use, the remov-
able cover strip is removed and the portions are
superposed so that said other adhesive becomes
bonded io the free surface of the substrate portion
of the tape (and also {0 said one of the portions of
sheet material) so as to be superposed over the
opening.

The use of differentially bonded tape gives
evidence of tempering over a wider working tem-
perature range than is possible with simpler ther-
moplastic adhesive systems.

In an embodiment, the opaque adhesive is
formed of an opaque composition comprising a
transparent adhesive and an opacifying agent
therefor. In this case, if any attempt is made o
soften the opaque adhesive with solvent, the
opacifying agent is disturbed by the solvent and
tampering is indicated by a change in opacity. The
transparent adhesive may be, for exampie, a sol-
vent based acrylic adhesive and examples of suit-
able opacifying agents are barium sulphate,
titanium dioxide, Cyan Blue, Phihalocyanine Biue,
Benzidine Yellow, and 4B Red.

The tape used in accordance with this embodi-
ment is produced by applying a suitable release
agent pattern-wise fo the subsirate portion so that
paris of the subsirate portion are coated with re-
lease agent and parts are not. Thereafter, the opag-
ue adhesive is coated onfo the patterned release
agent layer. Thus, those parts of the opaque adhe-
sive which are applied to the release agent, are
only weakly bonded to the substrate portion com-
pared to those parts of the opaque adhesive which
are directly contacting the substrate portion. Thus,
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any 'attempts to separate the first and second por-
tions to obtain access to the bag via the opening
will result in the opaque adhesive in the weakly
bonded areas being transferred to the portion adja-
cent thereto leaving a corresponding clear area on
the substrate portion constituting a visible pattern.
Since any attempts to reseal the bag involve the
formation of a new interface between the substrate
portion and the transferred opaque adhesive, re-
sealing will not obliterate the pattern left on the
substrate portion.

In another embodiment, the opaque adhesive is
in the form of an opaque layer coated with trans-
parent adhesive. In this case, if an attempt is made
to soften the adhesive with solvent, the opague
layer will be disturbed by the solvent and again
tampering will be indicated by a change in opacity.
Similar transparent adhesives to those used in ac-
cordance with the previous embodiment may be
used.

The tape used in accordance with this embodi-
ment can be produced by applying a suitable re-
lease agent pattern-wise to the subsirate portion
and thereafter printing an opaque layer on to the
substrate over the release agent. Thereafter, the
adhesive is coated on to the opaque layer. Those
parts of the opaque layer (and the overlying adhe-
sive) which are applied o the areas coated with
release agent are only weakly bonded to those
areas compared to those paris of the opaque layer
(and the overlying adhesive) which are applied
directly to the subsiraie portion. Thus, as in the
previous embodiment, any attempt o separate the
first and second portions of the bag will generate a
visible patiern which cannot be obliteraied on re-
sealing.

The sheet material from which the bag is made
is preferably a transparent, or translucent, thermo-
plastic plastics material since disruption of the dif-
ferentially bonded tape can then be readily seen
from either surface of the bag. If desired, however,
the sheet material may be opaque provided that
the substrate portion is sufficiently franslucent io
permit disruption of the differentially bonded tape
to be seen through it.

Any suitable material may be used for the
substrate portion of the tape. However, in accor-
dance with a preferred embodiment, the substrate
portion is formed from a heat shrinkable material
such as Mylar HS 65. This provides a secondary
defence against tampering by the use of elevated
temperature since shrinkage of the tape with heat
would cause the bag to become wrinkied.

In accordance with a preferred embodiment, a
security code is printed on the bag to provide
further evidence of tampering. This can be printed
on to the sheet material adjacent the opening so
that attempts to tamper with the opening would

10

15

20

25

30

35

40

45

50

55

cause disruption of the security code. In order to
further increase the security of the bag and deter
attempts fo obtain access to the bag by removing
the security tape with solvent, cleaning away the
evidence of tampering using solvent, and substitut-
ing a fresh piece of tape, the fape is provided with
a unique identification at the time it is initially
applied to the sheet material. This can be done by
printing a suitable code onio the substrate of the
tape. Preferably, however, the code is printed onto
a surface of the adhesive of the tape since at-
tempts to tamper with the bag by interfering with
the adhesive would then immediately be apparent
because of disruptions to the printed code. In this
case, the printing is preferably carried out by ink
jet printing wherein a series of fine droplets of ink
are controlled so as fo form the letters, numbers
and images forming the desired code. By applying
an appropriately low density of ink, the ink will not
have any significant effect on the bond sirength of
the adhesive. In this way, any attempt to substituie
an alternative tape would be very difficult since the
code would have to be reproduced exactly. Alier-
natively and/or additionally the security code may
be printed onto any other adhesive used to form
the bag. .

Accordingly, another aspect of the invention
provides a bag formed of shest material and having
an opening to enable access to be gained to the
interior of the bag, said bag including first and
second portions arranged to be superposable with
a layer of adhesive inbetween so as to close the
opening and a surface of the layer of adhesive
being provided with prinied matter.

The layer of adhesive carrying the printed mat-
ter may be in the form of a tape but is not
necessarily so. If it is in the form of a tape it is
preferably, but not essentially, a differentially bon-
ded tape of the type used in accordance with the
first aspect of the invention.

For a better understanding of the invention and
to show how the same may be carried into effect,
reference will now be made, by way of example, to
the accompanying drawings, in which:

Figure 1 is a diagrammatic front view of an
open security bag in accordance with a first em-
bodiment of the present invention,

Figure 2 is a diagrammatic section through a
part of the bag of Figure 1 on an increased scale,

Figure 3 is a diagrammatic section showing
the part of Figure 2 when the bag is closed,

Figure 4 is a diagrammatic section through a
security bag in accordance with a second embodi-
ment of the present invention in its open condition,

Figure 5 is a diagrammatic section showing
the bag of Figure 4 in its closed condition,

Figure 6 is a diagrammatic section through a
part of a security bag in accordance with a third



5 EP 0 396 428 A1 6

embodiment of the present invention, in its open
condition, and

Figure 7 is a diagrammatic section through
the part of Figure 6 with the bag in its closed
condition.

Referring now to Figures 1 and 2, the bag is
formed from a single strip 1 of flexible thermoplas-
tics sheet material such as polyethylene or poly-
propylene which is folded laterally along a fold line
2 to form a first portion 3 and a second portion 4.
The thermoplastics sheet material is preferably
transparent, pariially transparent or translucent, or a
combination of opaque and transparent so as fo
make it easier to see the evidence of tampering.
The folded portions 3 and 4 are heat welded to
each other in a zone 5 which extends parallel with
and close to each of the longitudinal and each of
the lateral edges of the portions to produce an
envelope-like bag 6 wherein the second portion 4
is longer than the first portion 3 and has a part in
the form of a flap portion 7 to form a closure.

At an end region of the confainer 6 closer o
the flap portion 7 an opening line in the form of a
slit 8 extends across the first portion 3 terminating
at each end at the weld zone 5. The slit 8 provides
access to the interior of the bag 6. A tape 9
extends across the full width of a part of the flap
portion 7 (which has preferably been subjected to
corona discharge) and is adhered thereto by a
band of high tack adhesive 10 which may option-
ally have a surface provided with a security code
by means of an ink jet printing technique. The
adhesive is a hot melt pressure sensitive adhesive
such as Fullers DS 5762. The tape comprises a
transparent or translucent substrate portion 11 hav-
ing a first surface constituting a free face of the
tape and a second surface coated with discrete
areas 12 of release agent and then overcoated with
an opacified adhesive 13 comprising a solvent
based acrylic adhesive and titanium dioxide. The
free surface of the adhesive constituies another
free face of the tape and is preferably provided
with a security code by an ink jet printing tech-
nique before being covered by a releasable cover
strip 14. The opacified adhesive 13 is differentially
bonded to the transparent substrate portion 11 in
that those areas applied to the release agent 12 are
much more weakly bonded than are those areas
applied directly to the subsirate portion 11. The
first surface of the substraie 11 is bonded to the
flap portion 7 by the high tack adhesive 10.

In use of the security bag, the items to be held
in the bag are introduced into the bag 6 through
the slit 8, the cover strip 14 is removed from the
tape and the flap portion 7 is folded over onto the
portion 3 with the fold line being close to the
adjacent laterally extending part of the weld zone 5.
The disposition of the tape 9 relative to the fold line
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of the flap portion 7 is such that when the flap
portion 7 is brought down onto the portion 3, the
part of the flap portion 7 carrying the tape straddles
the slit 8 so that the slit 8 is completely overiain by
said part and the tape. Thus, as well as the flap
portion 7 being bonded to the portion 3 by the
opacified adhesive 13, the slit 8 is completely
sealed and there is no access opening whatsoever
to the interior of the bag 6 (see Figure 3). The
parts of portion 3 adjacent the slit 8 have pre-
viously been subjected to corona discharge {o as-
sist adhesion.

Attempts to separate the flap portion 7 and the
first portion 3 will ordinarily result in the opacified
adhesive 13 separating from the subsirate portion
11 in the weakly bonded areas with the more
strongly bonded areas of the opacified adhesive 13
remaining adhered to the substrate portion 11 and
thereby constituting a clearly visible pattern on the
substrate. This pattern will not be obliterated even
if attempts are made to reseal the bag by super-
posing flap portion 7 and the first portion 3 again. If
someone attempting to open the bag should, in
fact, succeed in lifting the flap portion 7 away from
the subsirate poriion 11 by tampering with the high
tack thermoplastic adhesive 10, the tape 9 will still
remain in place over the opening 8 and any further
attempts at opening the bag will immediaiely be-
come evident by differential separation of the adhe-
sive from the substrate portion 11 as above de-
scribed.

Referring now to Figure 4, the bag is produced
by folding longitudinally a continuous iength of
thermoplastic plastics sheet material (after it has
been optionally printed as appropriate) into a J-
form where it includes a first portion 21 folded
longitudinally at 22 so as to be superposed on a
part of a second portion 23 so as to leave a flap
portion 24 of the second portion 23 exposed. The
first portion 21 is heat sealed to the second portion
23 by a longitudinally exiending heat seal denoted
by reference numeral 25. Preferably, a longitudi-
nally extending region of the flap portion 24, which
region is generally parallel to the heat seal 25, is
subjected to a corona discharge to improve its
adhesion characteristics in that region. A band of
high tack adhesive 28 is applied to that region and
is covered by a removable cover strip 27 optionally
after having been provided with a security code by
means of an air jet printing technique. A differen-
tially bonded tape is provided comprising a trans-
parent or translucent substrate portion 30 having a
first surface coated with discrete areas of release
agent 31 and overcoated with an opacified adhe-
sive 32. The second surface of the substrate por-
tion 30 constituies one free face of the tape and
the free surface of the adhesive 32, constituting
another face of the tape, is adhered to first portion
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21, adjacent to slit 29, which has previously been
subjected to corona discharge. Preferably the free
surface of the adhesive 32 is provided with a
security code by air jet printing before it is bonded
to the first portion 21. The continuous length of
sheet material is then cut transversely using a
double heat sealing device comprising two pairs of
heat sealing jaws bestween which is located a cut-
ting blade so that the sheet material is cut into
adjacent transverse sections each having heat seal-
ed edges. Each of these sections constitutes a bag
in accordance with the invention.

In use, articles are inserted into the interior of
the bag through the slit 29. Then, when it is de-
sired to seal the bag, the removable cover strip 27
is removed from the adhesive layer 28 and the flap
portion 24 is folded over the first portion 21 so that
the layer 28 is superposed over, and adhered fo,
the second surface of the substrate 30, and also
the slit 29, so as to close the opening. Thus, the
interior of the bag is completely sealed as shown in
Figure 5.

In the event that any unauthorised person at-
tempts to gain access to the interior of the bag by
pulling the flap portion 24 and portion 21 apart, the
tape will split differentially with those paris of the
opaque adhesive 32 which are weakly bonded to
the substrate 30 because of the presence of the
release agent 31 remaining on the portion 21 and
those parts of the adhesive which are more firmly
bonded to the substrate portion 30 remaining bon-
ded to the substrate portion 30. Thus, a readily
visible pattern will be formed constituted by the
opaque adhesive 32 remaining on the substrate
portion 30 and this can not be obliterated by re-
superposing the portions 24 and 21.

in this embodiment, the tape provides the evi-
dence of tampering and the high tack thermoplastic
adhesive 28 maintains the seal over the bag open-
ing. This embodiment is particularly suitable for
use with heavy duty bags for the transport of coins.

Referring now to Figure 8, paris corresponding
o parts of Figures 1, 2 and 3 are denoted by like
reference numerals.

In this case, the sheet material of portions 3, 4
and 7 is opaque and a line of perforations 15 is
provided across second portion 4 {0 enable a part
of the flap portion 7 to be torn off for use, for
example, as a receipt. The subsirate portion 11 is
fransparent and is secured to second portion 4 by
a band of high tack adhesive 10 but this band is
much narrower than the band used in Figures 1 fo
3. Thus the substrate portion 11 is only secured o
portion 4 along one marginal strip rather than over
its entire width.

In use, the desired articles are introduced into
the bag via opening 8 in the first portion 3. The flap
portion 7 can then be removed via perforations 15.
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Then cover strip 14 is removed from the tape and
the revealed surface of the opacified adhesive 13 is
pressed on to the first portion 3 o close the
opening. Any attempts to separate the tape and the
first portion 3 will result in the opacified adhesive
13 separating from the substrate portion 11 in the
weakly bonded areas and transferring to the sur-
face of first portion 3 causing the formation of a
visible. pattern which cannot be obliterated by re-
sealing. This disruption of the differentially bonded
adhesive layer can be seen through the transparent
substrate portion 11.

If desired, a security code or the like may be
provided on the surface of the substrate portion 11
prior to coating with opacified adhesive 13.

Low density polyethylene has a low surface
energy even after corona discharge treatment.
Thus, when the first and/or second portions of the
bag are formed from such material it is preferred 1o
use a primer to improve the initial tack and the
strength build up of the adhesive 13. Examples of
suitable primers are emulsions of chiorinated poly-
propylene or an ink based on titanium dioxide filled
nitroceliulose resin. A layer of such a primer is
denoted by reference 16 in Figures 6 and 7.

Claims

1. A bag formed of sheet material and having
an opening (8) to enable access to be gained 1o
the interior of the bag wherein the bag includes
first and second portions (3,4) arranged to be
superposable so as to close the opening, and a
tape (9) comprising a substrate portion (11) which
is at least transiucent and is differentially bonded to
an opaque adhesive (13), said tape being located
in a position where, on superposition of the first
and second portions, the tape is adhered to one of
said first and second portions by said opague
adhesive.

2. A bag as claimed in claim 1 wherein the
substrate portion (11) constitutes one or other of
the first and second portions.

3. A bag as claimed in claim 1 wherein the
substrate portion is a component which is distinct
from the first and second portions and said sub-
strate portion is secured to the other of said por-
tions by other adhesive (10).

4. A bag as claimed in claim 3 wherein said
other adhesive is a high tack adhesive and the
opaque adhesive of the tape is covered by a re-
leasable cover strip (14).

5. A bag as claimed in claim 3 wherein the
tape is secured, by the opaque adhesive, to one of
the first and second portions in the vicinity of the
opening which is provided in said one of the first
and second portions and said other adhesive is
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covered by means of a releasable cover strip (27)
and is applied to the other of the first and second
portions of the sheet material.

6. A bag formed of sheet material and having
an opening (8) to enable access to be gained to
the interior of the bag, the bag including a tape
comprising a substrate portion (11) which is at least
translucent and is differentially bonded to an opag-
ue adhesive, the tape being located in a position
where, by folding the bag, the opaque adhesive is
superposed over the opening to close the opening.

7. A bag as claimed in any preceding claim
wherein the opaque adhesive is formed of a com-
position comprising a fransparent adhesive and an
opacifying agent therefor.

8. A bag as claimed in claim 6 wherein the
transparent adhesive is a solvent based acrylic
adhesive and the opacifying agent is selected from
the group consisting of barium sulphate, titanium
dioxide, Cyan Blue, Phthalocyanine Blue, Benzidine
Yellow, and 4B Red.

9. A bag as claimed in any preceding claim
wherein the substrate portion has a suitable release
agent applied fo it patiern-wise so that parts of it
are coated with release agent and parts are not and
the opaque adhesive is coated onto the patterned
release agent layer.

10. A bag formed of sheet material and having
an opening io enable access o be gained to the
interior of the bag, said bag inciuding first and
second portions arranged fo be superposable with
a layer of adhesive inbetween so as to close the
opening and a surface of the layer of adhesive
being provided with printed matter.
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