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made by reissue. 

ABSTRACT OF THE DISCLOSURE 
A container is provided with a cap which is difficult 

for a child to remove, the container and cap having 
spigot-and-slot fittings of the bayonet type but with two 
or more sockets for each spigot. The cap can only be re 
moved by pushing it inwards and twisting it until the 
spigot has cleared all the slots. If the cap is pushed in, 
rotated only a little way, and then released any further 
twisting causes the spigot to drop into another socket. 
In an alternative the cap engages a tubular neck which 
screws tightly onto an existing container. 

Detailed description 
This invention relates to containers and closures there 

for. 
Many substances for domestic use are potentially 

dangerous to children. For example many medicines would 
be dangerous if taken by children, as would many clean 
ing materials. The substances concerned are usually stored 
in containers, and it is normally necessary to keep these 
containers in places inaccessible to children. When such 
a substance is in use, however, it is usually necessary for 
an adult to watch that children do not obtain access to 
the substance in the container. Should the person be un 
expectedly called away, as for example when the telephone 
or door-bell rings, a child may be left alone with the con 
tainer and inadvertently do itself some harm. With the aid 
of the present invention it is possible to provide a con 
tainer with a closure which can easily be opened and 
closed by an adult but which is difficult or impossible for 
a child to open, so that if a child is left with a closed con 
tainer it is unlikely to be able to open the container. 
The form of closure which is the subject of this inven 

tion is not restricted to its use in conjunction with con 
tainers for substances which are potentially dangerous to 
children, but may be used in conjunction with containers 
for other substances as well. 

According to the present invention there is provided 
in combination a closure for a container and retaining 
means for the closure which retaining means is on the 
container or is adapted to be secured to the container, 
two sets of locking formations, one set on the closure 
and one set on the retaining means, the sets of locking 
formations being capable of mutual engagement and 
disengagement, one set of locking formations comprising 
a spigot and the other set presenting a row of at least 
two sockets, and the closure being rotatable relatively to 
the retaining means so as to bring the Spigot into register 
with each of the sockets in turn, and spring means opera 
tive when the spigot is in register with any sockets to urge 
the spigot into that socket, the arrangement being such 
that in use when the spigot is in any of the sockets the 
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closure cannot normally be removed from the container 
and when the Spigot is in one particular socket, the lock 
ing socket, the closure can only normally be removed 
after it has been manipulated to remove the spigot from 
this locking socket, against the action of the resilient 
means, and rotated so that the Spigot passes at least one 
other socket before it is bought out of register with the 
set of locking formations presenting the row of sockets. 
The invention is in part based on the observation that 

whilst young children may be capable of pushing a closure 
towards a container, against the action of the resilient 
means, and whilst they may be capable of rotating th: 
closure of a screw-topped container, they are in general 
incapable of the Sustained push and rotation necessary 
to remove a closure embodying the present invention. By 
the time a child has reached the age at which it can do 
this it is normally about 6 years old and can be taught not 
to remove the closure from a container without permis 
sion. 
When the spigot is engaged in the locking socket it is 

necessary, before the closure can be freed, to move the 
closure against the action of the spring means and to 
rotate the Spigot beyond the end of the row of sockets. 
It may happen that in struggling to remove the closure a 
child moves the closure against the action of the spring 
means and rotates the closure to a small extent. When the 
child releases the closure again, however, the spigot will 
engage in a socket next to or near the locking socket, and 
having failed to remove the closure in this way may lose 
interest or attempt to remove the closure by some other 
method. 

It must be understood that the terms spigot and socket 
are used in the most general sense to denote any forms of 
mutually engageable projection and recess. Further, it 
is to be understood that reference to the ways in which 
the closure cannot be manipulated are qualified by the 
word normally because in practice it might be possible 
to manipulate a closure in accordance with the invention 
in some other manner if undue force were used or the 
closure or retaining means were damaged. 
The retaining means may form an integral part of 

the container, or it may comprise a separate component 
secured to the container, a preferred form of component 
being tubular and provided with securing means enabling 
it to be secured to the container. The component may, in 
effect, constitute the neck or an extension of the neck of 
the container and may thus constitute the mouth of the 
container. This is not essential, however, and the neck of 
the container may project right through the tubular com 
ponent. 
The arrangement is preferably such that in normal use 

it is only possible to bring the spigot into register with 
the row of sockets from one end of the row. The locking 
socket is then usually at the other end of the row, the 
locking socket being a socket such that when the spigot is 
in it a relatively high degree of security is achieved. Never 
theless it is not essential for this arrangement to be used, 
and it is within the scope of the invention to provide an 
arrangement in which it is possible to bring the spigot 
into register with the row of sockets from either end of 
the row at will. The locking socket would then be a 
socket in or near the middle of the row. 
The invention will now be more particularly described 

with reference to the accompanying drawings, many of 
which are largely diagrammatic or schematic, and in 
which: 
FIGURE 1 as a section through a closure along the 

line 1-1 of FIGURE 2, 
FIGURE 2 is an underneath plan of the closure shown 

in FIGURE 1, 
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FIGURE 3 is an elevation of the neck of a container 
with locking formations for co-operation with the closure 
shown in FIGURES 1 and 2, 
FIGURE 4 is a section along the line 4–4 of FIG 

URE 3, 
FIGURE 5 is an elevation of a component adapted 

to be secured to a container and having locking forma 
tions for co-operation with those of the closure shown 
in FIGURES 1 and 2, the lower part being broken away 
to reveal the interior, 
FIGURE 6 is an elevation of another form of closure, 

largely in section, 
FIGURE 7 is a section through the neck of a container 

with locking formations for co-operation with those of the 
closure shown in FIGURE 6, 
FIGURE 8 is a developed view illustrating the shape 

of the locking formations on the closures shown in FIG 
URES 1, 2 and 6, 
FIGURE 9 is a developed view illustrating the shape 

of the locking formations on the containers shown in 
FIGURES 3, 4 and 7 and on the component shown in 
FIGURE 5, 
FIGURE 10 shows part of FIGURF 9 to an enlarged 

scale and shows in dotted lines the relative positions as 
sumed by the locking formations of FIGURE 8 in dif 
ferent stages of removing and replacing the closure, 
FIGURE 11 is similar to FIGURE 8 but illustrates : 

modification, 
FGURES 2 and 13 are similar to FIGURES 8 and 9 

but illustrate a further modification, 
FIGURES 14 and 15 are also similar to FIGURES 8 

and 9 but illustrate yet another modification, 
FIGURE 16 is a partial section illustrating a modified 

form of locking formation, 
FIGURE 17 is a partial section illustrating another 

modified form of locking formation, 
FIGURE 18 is a section through another form of 

closure, 
FIGURE 19 is a section through a closure similar to 

that shown in FIGURE but including a modification, 
FIGURE 20 is a section through the neck of a con 

tainer, similar to the container shown in FIGURES 3 and 
4 but including a modification, and 
FIGURE 21 is a section through yet another form of 

closure. 
The closure shown in FIGURES 1 and 2 comprises 

a hollow cap with a cylindrical side wall 30 and a flat 
circular top 31. Two sets of inwardly facing locking for 
mations are provided on the side wall 30, the sets being 
similar to each other and being disposed diametrically 
opposite to each other. Each set comprises an arcuate 
band 32, of uniform radial thickness, extending from the 
open mouth of the cap towards the top 31. That edge 
of the band facing the top is formed to provide a part 
helical ramp 33 extending from the mouth of the cap, a 
short face 34 in a plane containing the axis of the closure 
and directed away from the ramp, and an inclined face 35 
substantially parallel with the ramp 33. The part of the 
band with the inner portion of the ramp 33 constitutes 
the spigot 36 of the locking formation. A resilient plate 
37 of circular shape is provided on a central stem 38 
which projects inwards from the top of the cap, the edge 
of the plate being close to the side wall 30. The plate 37 
forms a seal for the closure as described below, and con 
stitutes the resilient means referred to above, 
The closure is formed of a suitable resilient plastics 

material and is moulded in two parts, one comprising the 
side wall 30 and the locking formations, and the other 
comprising the top 31, the stem 38 and the plate 37. 
Each part can readily be formed in a simple two-part 
mould. The parts can be secured by an adhesive or by 
solvent-welding but are preferably secured by Spin-well 
ing or ultra-Sonic welding. 
The closure may be used to close the mouth of a con 
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tainer having a neck of the kind shown in FIGURES 3 
and 4. The neck of the container is of generally cylin 
drical shape, and is of a size such that it can just enter 
the closure inside the bands on which the locking forma 
tions are formed. Complementary sets of locking forma 
tions are formed on the outside of the neck of the con 
tainer, these constituting the retaining means referred to 
above. The locking formations are preferably formed in 
tegrally with the container, for example when the con 
tainer consists of a moulded glass bottle the locking for 
mations are preferably formed in the moulding operation. 
There are two similar and diametrically opposed sets of 
locking formations on the neck, each set comprising a 
band 39 of uniform radial thickness equal to that of 
the bands 32 on the closure. That edge face of each band 
39 which faces away from the mouth of the container is 
formed with a row of teeth, with saw-tooth profiles, de 
fining between them a row of sockets 40. The end tooth 
at one end of the band is extended towards the mouth of 
the container to form a ramp 41, while the end tooth at 
the other end is extended away from the mouth, to an 
extent such as to enable its inclined Surface to engage 
that of the corresponding ramp 33 on the closure. Beyond 
this latter tooth is a stop 42 which extends away from 
the moth in an axial direction. The socket next to the 
stop, which has the reference numeral 43, is the lock 
ing socket refered to above. 
The operation of the closure will now be described with 

reference to FIGURES 1 to 4 and FIGURES 8 to 10, 
these latter figures being developed views illustrating the 
shape of the locking formations and their inter-engage 
ment. The formations are given the same reference nu 
meras as those in FIGURES 1 to 4. When the closure 
is placed on the container the bands 32 on the closure 
can enter the gaps between the bands 39 on the container, 
but the extent to which they can enter is initially limited 
by the engagement between the lip of the container and 
the marginal part of the plate 37. The position of one 
band 32 relative to the bands 39 in this stage is indicated 
by the dotted lines 44 in FIGURE 10. The closure is then 
rotated to bring the ramps 33 into engagement with the 
ramps 41. Further rotation draws the closure further onto 
the container and causes resilient deformation of the plate 
37. Each spigot 36 passes the various sockets 40 in turn 
and, unless the closure is pressed against the resilient ac 
tion of the plate 37, enters each socket. Rotation of the 
closure can continue until the spigots 36 enter the lock 
ing sockets 43, as indicated by the dotted lines 45 in FIG 
URE 10, further rotation being prevented by the engage 
ment of the ends of the bands 32 with the stops 42. Even 
when the spigots 36 are in a socket the plate 37 is still 
deformed to some extent. 
To remove the closure it is necessary to push the clo 

Sure against the resilient action of the plate 37, so as to 
withdraw the spigots 36 from the locking sockets 43 and 
to rotate the closure until the bands 32 are again aligned 
with the gaps between the bands 39. Unless the closure is 
pushed well in and the bands 32 take up the position illus 
trated by the dotted lines 25 in FIGURE 10 each spigot 
will engage one of the sockets 40 and continued rotation 
in that sense will be prevented by the face 34 engaging 
the corresponding face at one side of the socket. The 
stops 42 extend sufficiently far from the mouth of the 
container to ensure that the bands 32 cannot be moved 
past them even when the closure is pushed onto the con 
tainer as far as is possible. 

Although the bands 32 are shown as being on the 
closure and the bands 39 as being on the container their 
positions may be reversed if desired. This is also true of 
the modifications described below. 

Instead of the retaining means constituted by the bands 
39 being on the container they may be provided on a sepa 
Tate component adapted to be secured to a container. 
Such a component is shown in FIGURE 5 and comprises 
a short tube 26, with the bands at one end, formed in 
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ternally with a screw-thread 46 so that it can be screwed 
onto the externally screw-threaded neck of a container. 
The form and dimensions of the thread 46 are Such that 
when the component is in place it cannot be removed 
without considerable force. Similarly, a considerable force 
would be required to screw it onto the container, and 
this may be applied during assembly by a suitable ma 
chine. The component is of particular use in modifying 
existing containers to take closures embodying the inven 
tion. 

In the closures thus far described with reference to the 
drawings the locking formations have been directed in 
wards. In other arrangements, however, they are directed 
outwards, and the complementary locking formations are 
directed inwards. Such an arrangement is shown in FIG 
URES 6 and 7. The closure shown in FIGURE 6 has side 
walls 47 and a top 48 with a projecting stem 49 somewhat 
similar to the corresponding parts of the closure shown 
in FIGURES 1 and 2. In place of the plate, however, 
there is a ring 50 of resilient, compressible material which 
constitutes the spring means; and the locking formations 
51 are on the outside of the stem 49. In shape the lock 
ing formations 51 are similar to those on the bands 32, 
and they co-operate with complementary locking forma 
tions 52 on the inside of the neck 53 of the container 
shown in FIGURE 7. The formations 52 are similar to 
those on the bands 39. 

Although the spigot 36 is associated with a ramp 33 
and a further tooth on the side opposite the ramp these 
features are not essential to the functioning of the inven 
tion and either or both may be omitted. FIGURE 11 
shows locking formations 54 comprising spigots alone, 
these being capable of use in place of the bands 32. 
A modification of the arrangement shown in FIGURES 

8 and 9 is shown in FIGURES 12 and 13. Here the row 
of sockets 27 is part-helical, and the formations on the 
complementary band 28 correspondingly shaped. In use 
as the spigot is moved from socket to socket to or toward 
the locking socket the closure is drawn more closely onto 
the container, and as the spigot reaches each successive 
socket the deformation of the spring means is increased. 

In each of the constructions thus far described the 
spigot and sockets are formed with complementary in 
clined faces which engage each other in use. With such 
an arrangement if the spigot is in any socket other than 
the locking socket the closure can be rotated in a direction 
such as to carry the spigot to or towards the locking 
socket. If a child manages to move the closure in Such a 
manner as to transfer the spigot from the locking socket 
to a neighbouring socket any subsequent attempt to ro 
tate the closure may well return the Spigot to or towards 
the locking socket, thus rendering the closure more secure 
again. 
Another modification, which does not embody this 

feature, is illustrated in FIGURES 14 and 15. Here the 
closure is provided with two diametrically opposed rec 
tangular spigots 29, and the container, or component, is 
provided with two bands 56 each provided with a row of 
rectangular sockets 57 terminating in a stop 58. 
A modified form of spigot is also shown in FIGURE 

16 which shows part of the cylindrical side wall 59 of a 
closure, and a spigot band 60 similar to the band 32 in 
FIGURE 1 but tapered as viewed from the end of the 
closure. This arrangement may assist in the removal of 
the closure from the mould in cases where the closure is 
moulded in one piece. In such a case, after moulding, 
part of the mould projects into the closure, and the Spigots 
enter said part. With tapered spigots it is possible to ro 
tate the closure relatively to said part of the mould, there 
by forcing the spigot formation outwards from said part 
of the mould until they are clear of it and the closure can 
be pulled from the mould. This arrangement is of course 
only possible when the closure is made from resilient ma 
terial. 
FIGURE 17 illustrates another modification of the 
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6 
shape of the locking formations which may be adopted. 
There is shown part of a closure 61 with locking forma 
tions 62, and part of a container, or components 63, with 
locking formations 64. The mutually engaging faces of 
the locking formations 62 and 64 are undercut so that 
any attempt to disengage the spigot by relative radial 
movement with respect to the rotational axis of the closure 
would initially draw the closure 61 further onto the con 
tainer, or component, against the action of the spring 

S. 

In other forms of closure the stem and plate of the 
kind shown in FIGURES 1 and 2 are not used and are 
replaced by a layer of resilient material, and a circular 
plate which may or may not be resilient as desired, the 
layer of resilient material being disposed in the main part 
of the closure between the plate and the top of the clo 
sure. The resilient layer and the plate may be separately 
formed and may be secured in place with an adhesive or 
may merely be prevented from escape by the engagement 
between the margin of the plate and the locking forma 
tions. Alternatively the layer of resilient material may be 
formed unitarily with the main part of the closure or the 
plate or both, the resilient material comprising a suitable 
plastics material incorporating a foaming agent, and the 
components formed unitarily with it comprising the plas 
tics material with no foaming agent. The components are 
moulded successively in a suitable mould, there being 
some relative movement between the parts of the mould 
between the or each pair of successive moulding opera 
tions to afford space for the introduction of additional ma 
terial during the second such operation. In alternative ar 
rangements the plate is omitted. A typical closure is 
shown in FIGURE 18. Here there is shown a closure 
generally similar to that shown in FIGURES 1 and 2, 
comprising a cylindrical side wall 65, a top 66 and lock 
ing formations 67. The top 66 is formed on its inner sur 
face with an integral layer 68 of resilient foam material. 

Containers with closures in accordance with the inven 
tion are useful for containing liquids which give off wa 
pours or gases, e.g. petrol and mineral waters. If pressure 
rises in the container the plate or like member is forced 
from its engagement with the end of the neck of the con 
tainer or component allowing vapour or gas to escape. 
The arrangement may be such that a seal forms again 
when the pressure is reduced. Should the pressure in the 
container fall after the container is sealed by the closure 
it may be difficult subsequently to remove the closure. 
Further, the plate or like member may become partially 
Sucked into the container. To avoid this difficulty forma 
tions such as pips or grooves may be provided on or in 
the container and/or the plate or flange Such as to prevent 
a seal being formed when the plate or flange is sucked 
into the container beyond a certain point. 
Examples are shown in FIGURES 19 and 20, FIGURE 

19 is a section through a closure similar to that shown in 
FIGURES 1 and 2 but having a pip 69 at one edge of 
the plate. FIGURE 20 is a section through the neck of a 
bottle similar to that shown in FIGURES 2 and 3 but 
having a pip 70 immediately inside the mouth. 
FIGURE 21 illustrates two other features which may 

be employed. The figure is a cross section through a closure 
generally similar to that shown in FIGURES 1 and 2 but 
in which the plate 71 is formed with a stud 72 which is 
a snap engagement with a socket 73 formed on the inside 
of the top of the closure. In addition the marginal portion 
74 of the plate 71 is tapered, being inclined outwardly 
and away from the mouth of the closure, and the outer 
face of the plate 71 is concave. In use the marginal por 
tion 74 enters the mouth of the container or component, 
and as the centre of the plate is pushed further towards 
the mouth the plate becomes resiliently deformed so that 
the outer face thereof becomes less concave and the margi 
nal portion presses outwards to form a seal. 

I claim: 
1. A closure for a container and a container neck for 
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mation of the kind having two sets of locking formations, 
one set on the closure and one set on the neck formation, 
the sets of locking formations being capable of mutual 
engagement to retain the closure in a closed position on 
the neck formation and capable of mutual disengagement 
to permit the removal of the closure from the neck forma 
tion, one set of locking formations comprising a spigot 
and the other set of locking formations presenting a row 
of sockets comprising a locking socket which is engaged 
by the spigot when the closure is in its closed position 
and outer socket means comprising at least one outer 
socket which the spigot must pass on rotation of the 
closure from its closed position to a release position in 
which it can be removed from the neck formation, and 
spring means operative to urge the spigot into any socket 
with which it is in register, wherein the improvement com 
prises the provision of abutment faces on the spigot and 
the locking socket shaped to abut each other to prevent 
the movement of the closure from its closed position by 
the application to the closure of torque alone and in the 
absence of the application of an axial force to move the 
closure against the action of the spring means and thus 
to remove the spigot from the locking socket but by the 
application of an axial force to move the closure against 
the action of the spring means thus removing the spigot 
from the locking socket and thereafter applying torqite, 
alloting the renoval of the clositre from the container. 

2. A closure for a container and a container neck for 
mation, according to claim 1 in which the spigot and the 
outer socket means are provided with abutment faces 
shaped so that when the spigot engages the outer socket 
means and a torque is applied to the closure in a Sense 
such as to urge the spigot towards the locking socket the 
abutment faces engage in a cam-like manner and cause 
the spigot to be withdrawn from the outer socket means 
against the action of the spring means, but when a torque 
is applied to the closure in a sense such as to urge the 
spigot away from the locking socket other abutment faces 
engage to prevent rotation of the closure relatively to the 
neck formation. 

3. A closure for a container and a container neck for 
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mation, according to claim 1 in which the closure is made 
from a plastics material and the sets of formations are 
both undercut whereby any attempt to disengage the 
Spigot from a socket by relative radial movement with re 
spect to the rotational axis of the closure would initially 
draw the closure further onto the container neck forma 
tion against the action of the spring means. 

4. A closure for a container and a container neck for 
mation, according to claim 1 in which the closure is 
formed as a unitary whole from a plastics material and 
comprises a top, side walls on which is provided one of 
two sets of locking formations, and a resilient sealing 
member constituting said spring means. 

5. A closure for a container and a container neck for 
mation, according to claim 4 in which the closure is 
formed as a moulding from a plastics material and the 
spring means comprises a layer of resilient foam plastics 
material formed integrally with the top. 
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