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@ An improved tamper-resistant container assembly.

@ A tamper-resistant container assembly with dogs
(7) and teeth (5, 6) characterised in that each of the
internal dogs (7) on the tamper-resistant safety band
(3) is displaced circumferentiaily from the adjacent
frangible tongues (4) by a distance sufficient to en-
sure that as each inner dog (7) passes over an outer
dog during the capping operation the adjacent
tongues (4) are compressed rather than stretched.
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AN IMPROVED TAMPER-RESISTANT CONTAINER ASSEMBLY

This invention is concerned with the provision
of an improved tamper-resistant container assem-
bly comprising a container body and a closure
adapted for screw-threaded engagement with the
body. The invention also includes an improved
closure for application to a container body.

Tamper-resistant containers are well known.
One form of tamper-resistant container which the
Applicants have been supplying for a number of
years and which in this specification is defined as
'a tamper-resistant container assembly with dogs
and teeth’, comprises a closure and a body
wherein the closure has a top, a depending skirt
with an internal screw thread, teeth at the lower
edge of the skirt, a safety band below the skirt,
frangible tongues connecting the skirt to the safety
band, teeth on the upper edge of the safety band
and a number of ratchei-shaped internal dogs on
the safety band and wherein the container body
has a mouth, a neck below the mouth, an external
screw thread on the neck and a number of ratchet-
shaped exiernal dogs spaced apart around the
neck, so that the inner dogs cooperate with the
outer dogs tfo restrain the safety band against rota-
tional movement. In the above known tamper-resis-
tant container assembly each of the frangible
tongues connecting the skirt to the safety band was
always arranged immediately above one of the
inner dogs on the band. There was no particular
reason for that arrangement, bui it simply seemed
to give a neat appearance and was effective in
operation until recently when our customers began
to compiain that some of the frangible tongues
were breaking as the closures were applied to the
bodies at high speed on a production line. This
breakage of tongues was unacceptable because in
operation the closures were applied to filled con-
tainer bodies and the assembled containers were
immediately inserted into cartons without inspec-
tion so that the breakage only came to light when a
final customer (the consumer) opened the carton.
To find a broken tongue could mean that the con-
tainer had been fampered with and for that reason
containers were being returned to our customers
who sustained a substantial loss on each 'return'.

investigations showed that the reason for the
sudden upsurge of breakage complaints was due
to the fact that our customers were operating new
or modified capping machines in which the clo-
sures were being applied to the bodies with a
sudden twist action of greater speed than before.
We, therefore, set in motion a series of experi-
ments and investigations to solve the problem. Our
first avenue of approach was to sirengthen the
frangible tongues but we found that in order to
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avoid random breakage on capping, it was neces-
sary to make the tongues so strong that many
people could not open the container as the tongues
would not break without excessive torque.

Further experiments disclosed that the problem
was mainly caused by the fact that each tongue
was always placed immediately above an internal
dog on the safety band and that arrangement of
tongues and dogs led to the fact that during a
capping operation each frangible tongue was put
under substantial strain as it came in line with the
container body neck outer dog. In other words we
found that the existing arrangement positioned the
inner dogs on the band in such a way that as the
crest of an inner dog passed over the crest of an
outer dog on the container body with high torque
the adjacent tongue was subjected to a substantial
shearing force as the band was deformed out-
wardly. This could not be seen with the naked eye
at high speed.

To overcome this problem therefore it was
decided to reposition the inner dogs relatively to
the tongues. Therefore in accordance with the
present invention there is provided a tamper-resis-
tant container assembly with dogs and teeth as
defined above characterised in that each of the
internal dogs on the tamper-resistant safety band is
displaced circumferentially from the adjacent fran-
gible tongues by a distance sufficient to ensure
that as each inner dog passes over an outer dog
during the capping operation the adjacent tongues
are compressed rather than stretched or put into a
state of shear. Conveniently each inner dog may
be disposed substantially midway between two ad-
jacent tongues.

It will also be understood that the circumferen-
tial displacement of the inner dogs alters the posi-
tion of the dogs relatively to the teeth on the skirt
and on the safety band in such a way that the dogs
on the band are moved nearer o the engagement
position of the teeth. We have found that the new
relationship between the teeth and the inner dogs
is such that the teeth are forced into engagement
with each other during screwing on of the closure
so that the teeth can accept the higher torque
substantially without risk of overriding each other.

The effect of the new relationship between the
inner dogs on the one hand and the frangible
tongues and the teeth on the other is that instead
of making the frangible tongues stronger to with-
stand the tensile and/or shear stress when applying
the closures onto container bodies, e.g. bottles, at
high speed, we can now revert to the use- of
tongues of reasonable breaking strength. During
our experiments the tongues had at first been
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made so tough to survive capping that, e.g. ladies
and arthritic persons found it difficult to break off
the safety band when first unscrewing ihe closure.
With the new and improved arrangement in accor-
dance with this invention we have found that the
closures can be applied at high torque substantially
without the risk of breakage of any of the tongues
and with confidence that the tongues will break if
the closure be given a quick flick of the wrist when
it is desired to open the container for the first time.

We have found that four to six dogs and
tongues are all that is needed for optimum perfor-
mance which makes container production very
straightforward.

In order that the invention may be more clearly

understood reference is now directed to the ac-
companying drawings in which:
) Figure 1 is a part section through an existing
or known form of tamper-resistant container assem-
bly, comprising a closure and a body, with dogs
and teeth, with the closure in its fully closed posi-
tion, .
Figure 2 is a part section of the closure
shown in Figure 1,

Figure 3 is a part section on the line A-A of
Figure 2,

Figures 4, 5 and 6 are views corresponding
to Figures 1, 2 and 3 respectively of a tamper-
- resistant container assembly with dogs and teeth in
accordance with the present invention.

Figure 7 is a section on the line A-A of
Figure 8, and Figure 8 is a section of the neck
profile of the container body.

Referring first to Figures 1, 2 and 3 of the
drawings, a closure includes a top 1, a skirt 2, a
safety tear band 3 connected by frangible means 4
{o the skirt 2, teeth 5 around the lower edge of the
skirt 2 and teeth 6 around the upper edge of the
band 3. The closure also has ratchet shaped dogs
7 provided on the inner surface of the band 3 for
cooperation with ratchet shaped dogs 8 on the
outside of the neck of the container body. In Fig-
ures 1, 2 and 3 which show the existing arrange-
ment the dogs 7 are substantially immediately be-
low the frangible tongues 4 and are substantially
midway between the engagement positions of the
teeth 5 and 6 as will be seen especially from
Figures 2 and 3.

Passing on to study Figures 4, 5 and 6, the
same references as in Figures 1, 2 and 3 are used
for the corresponding parts, and it will be observed
that while in the construction shown in Figures 4, 5
and 8, the tongues 4 and tho teeth 5 and 6 are in
the same relative position, the inner dogs 7 on the
band 3 have been moved so that the dogs 7 lie
substantially midway between adjacent tongues 4
and close to the engagement position of the teeth
5, 6 so that the engagement position of these testh
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5,6 is such that the sharp edge or shoulder of an
adjacent dog 7 lies near {o the start of the slope of
a tooth 6 on the band 3. However, this may not
apply to all the teeth 5,6 since the teseth in this
illustrated embodiment of the invention are not
arranged equally around the circumference in order
to facilitate moulding.

Figure 7 of the drawings clearly shows the
neck profile of the container in plan with four exter-
nal dogs 8 one of which can also be seen in Figure
8.

In Figures 4, 5 and 6 which shows a preferred
embodiment of the invention, the dogs 7 have been
moved angularly relatively to the tongues 4 and to
the teeth 5, 6 by an angle of substantially 28 which
has been achieved by rotating sections of the core
pin of the mould in which the closure is made
through an angle of 28 so that the size and shape
of the parts of the closure remain the same as
before but the position of the inner dogs 7 relative
to the other parts of the closure has been changed.

In this specification, references to the neck of
the container body refer to the relatively smooth
outer profile of the body below and surrounding the
mouth of the body. The neck may be of the same
diameter as the main part of the body or may have
a different diameter.

Claims

1. A tamper-resistant container assembly with
dogs and teeth as herein defined characterised in
that each of the internal dogs on the tamper-resis-
tant safety band is displaced circumferentially from
the adjacent frangible tongues by a distance suffi-
cient to ensure that as each inner dog passes over
an outer dog during the capping operation the
adjacent tongues are compressed rather than
stretched.

2. A tamper-resistant container assembly with
dogs and teeth comprising a closure having a top,
a depending skirt with an internal screw thread,
teeth at the lower edge of the skirt, a safety band
below the skirt, frangible tongues connecting the
skirt to the safety band, teeth on the upper edge of
the safety band and a number of ratchet-shaped
internal dogs on the safety band and also compris-
ing a container body having a mouth, a neck below
the mouth, an external screw thread on the neck
and a number of ratchet shaped external dogs
spaced apart around the neck, so that the inner
dogs cooperate with the outer dogs characterised
in that each of the internal dogs on the tamper-
resistant safety band is disposed at a position
intermediate between the position of two adjacent
tongues connecting the skirt to the band so that as
each inner dog passes over an outer dog during
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the capping operation the adjacent tongues are
compressed rather than being siretched.

3. An assembly according to claim 1 or 2
wherein the circumferential displacement of the in-
ner dogs alters the position of the said dogs reia- 5
tive to the teeth on the skirt and on the safety band
in such a way that the dogs on the band are
moved nearer to the engagement position of the
teeth.

4, An assembly according to claim 3 wherein 10
some of the inner dogs lie substantially midway
between adjacent tongues and close to the en-
gagement position of the teeth so that a sharp
edge or shoulder of an inner dog lies close to the
start of a slope of a tooth on the band. 15

5. An assembly according to any of the pre-
ceding claims wherein the ‘inner dogs have been
moved relative to the tongues by an angle of
substantially 28. ’

6. An assembly according to any of the pre- 20
ceding claims wherein the displacement of the
inner dogs is effected by rotating sections of the
core pin of a mould by an appropriate angle.

7. A closure for use in an assembly as claimed
in claim 1 or 2 characterised in that each of the 25
internal dogs on the tamper-resistant safety band is
disposed at a position intermediate between the
position of two adjacent tongues connecting the
skirt to the band.
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