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(54) Safety plug for a firework and firework comprising such a safety plug

(57) The invention concerns a firework (100), com-
prising a wrapping (130), an internal active substance
(110) as well as a safety plug (120, 120’, 120") that closes
an aperture of said wrapping and to which a triggering
matchcord (104) is connected, characterised in that said
safety plug comprises a delay fuse and further compris-
es:
- a closing surface of said aperture of the firework (100);
- a through-hole (125), suitable to let the triggering match-
cord (140) pass through;
the delay fuse (125) being constituted by the chamber of
said through-hole, wherein the triggering matchcord
(140) is fixable by means of suitable fixing and sealing
means.

The invention further concerns a safety plug with me-
chanical delay fuse to be used in such a firework.
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Description

[0001] The present invention concerns a firework com-
prising a safety plug provided with mechanical delay fuse,
and safety plug with mechanical delay fuse to be used
in such a firework.
[0002] More in detail, the invention concerns a firework
with a safety plug provided with "mechanical" delay fuse,
i.e. that does not make use of active material such as
that of traditional delay fuses, increasing the safety in the
use of the same fireworks. The invention concerns spe-
cifically also such a safety plug.
[0003] Fireworks are known with delay fuses using ac-
tive chemical substances, as in EP 00257032, US
3113519, US 3895577. Such a firework type, to the
knowledge of the Applicant, is the sole that is today
known and legally used (there are on sale also fireworks
which do not use any type of delay).
[0004] In the following, for the sake of clarity, we will
make specific reference to a firecracker, it must be how-
ever clear from now on that this is not intended to limit in
any way the invention to this particular choice of firework,
being possible to utilise the invention with many other
fireworks such as for example the "rendini" i.e. small fire-
cracker without matchcord used as a component of larger
fireworks.
[0005] Making reference to figure 1 of the prior art, the
traditional firecracker 10 is constituted by an elongated
container 14 (usually a cylinder) in which it is placed the
active material 12 and by a matchcord 13 that serves for
the triggering of said active material. The matchcord 13
is connected to the delay fuse 11. Even the delay fuse
is composed by a material which is considered as active.
[0006] The problems connected to such a device type
(firecracker or other type) are mainly two.
[0007] The first is determined by the fact that the law
provides a maximum limit of active material that a pro-
ducer can hold and that can be transported with separate
shipping, therefore the productivity cannot be increased
because of transportation costs, as well as because of
the impossibility of producing higher amounts of prod-
ucts.
[0008] The second is the low safety that one has fire-
crackers (and with fireworks in general), which can not
explode while they are held in the hand, without the ex-
plosion provoking wounds.
[0009] Both the problems are directly due to the delay
fuse, which on one hand is counted as active material,
and on the other hand causes the firecracker to explode
in unforeseeable points and in a widespread manner.
[0010] It is object of the present invention to provide a
firework which solves totally or partially the problems of
the prior art.
[0011] It is further specific object of the present inven-
tion a safety plug for a firework to be used in the same
and that solves totally or partially the problems of the
prior art.
[0012] It is subject-matter of the present invention a

firework, comprising a wrapping, an internal active sub-
stance as well as a safety plug that closes an aperture
of said wrapping and to which a triggering matchcord is
connected, characterised in that said safety plug com-
prises a delay fuse and further comprises:

- a closing surface of said aperture of the firework;
- a through-hole, suitable to let the triggering match-

cord pass through;

the delay fuse being constituted by the chamber of said
through-hole, wherein the triggering matchcord is fixable
by means of suitable fixing and sealing means.
[0013] Preferably according to the invention, the di-
mension of said through-hole, at the end of the safety
plug facing the interior of the firework, is close to the
dimension of the triggering matchcord, whilst the dimen-
sion of the through-hole on the opposite side is sensibly
larger then the triggering matchcord, so as to be able to
receive a suitable quantity of gluing material that consti-
tutes said fixing and sealing means.
[0014] 3. Preferably according to the invention, said
triggering matchcord (140) is fixed by hot gluing.
[0015] Preferably according to the invention, the safety
plug comprises a main hollow body presenting a lower
base and an upper edge, as well as a spout connected
to said lower base on the side facing the interior of the
firework, the spout and said lower base being crossed
by said through-hole.
[0016] Preferably according to the invention, the safety
plug comprises a disk, to the side of the disk facing the
interior of the firework being fixed and spout, the disk and
the spout being crossed by said through-hole, being fired
provided means for fixing said disk to the firework.
[0017] Preferably according to the invention, the safety
plug comprises a body hollow or full with the form of a
frustum of cone, with a through-hole, said body being at
least partially inserted in the firework, being further pro-
vided means for fixing said body to the firework.
[0018] Preferably according to the invention, said fix-
ing means are constituted by interference fins which in-
terfere the internal surface of the firework.
[0019] Preferably according to the invention, the fire-
work is a firecracker with a cylindrical body, said plug
presenting a circular cross-section and being inserted in
said cylindrical body, closing it from outside.
[0020] It is further specific subject-matter of the present
invention a plug with delay fuse for a firework, comprising:

- a closing surface of an aperture of the firework;
- a through-hole, suitable to let a triggering matchcord

pass;

the delay fuse being constituted by the chamber of said
through-hole, wherein the triggering matchcord is fixable
by means of suitable fixing and sealing means.
[0021] Preferably according to the invention, the di-
mension of said through-hole, at the end of the safety
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plug which is orientable towards the interior of the fire-
work, is close to the dimension of the triggering match-
cord, whilst the dimension of through-hole on the oppo-
site side is sensibly larger than the triggering matchcord
so as to be able to receive a suitable quantity of gluing
material which constitutes said fixing and sealing means.
[0022] Preferably according to the invention, the plug
is constituted by a material suitable for the hot gluing of
said triggering matchcord.
[0023] Preferably according to the invention, the plug
comprises an hollow body presenting a lower base and
an upper edge, as well as a spout connected to said lower
base on the side orientable towards the interior of the
firework, the spout and said lower base being crossed
by said through-hole.
[0024] Preferably according to the invention, the plug
comprises a disk fixable to the end of the firework, on the
side of the disk orientable towards the interior of the fire-
work being fixed a spout, the disk and the spout being
crossed by said through-hole, being further provided
means for fixing said disk to the end of the firework.
[0025] Preferably according to the invention, the plug
comprises a body hollow or full with the form of a frustum
of cone, with a through-hole along its principal axis, said
body being at least partially insertable in the firework,
being further provided means for fixing said disk to the
end of the firework.
[0026] Preferably according to the invention, said fix-
ing means are constituted by interference fins which in-
terfere with the internal surface of the firework.
[0027] Preferably according to the invention, the plug
presents a circular cross-section and is insertable in a
firework with cylindrical body, or in that it is applicable to
the outside of the same, for example by screwing, gluing,
or interference.
[0028] The invention will be now described by way of
illustration but not by way of limitation, making reference
to refer the embodiments and with particular reference
to the figures of the enclosed drawings, wherein:

- figure 1 shows a firecracker according to the prior art;
- figure 2 shows a preferred embodiment of a safety

plug according to the invention;
- figure 3 shows an example of firecracker according

to the invention, utilising the safety plug of figure 2;
- figure 4 shows a further example of firecracker ac-

cording to the invention, utilising the safety plug of
figure 2;

- figure 5 shows a different embodiment of this safety
plug according to the invention;

- figure 6 shows a further representation of the safety
plug of figure 5;

- figure 7 shows a further different embodiment of the
safety plug according to the invention.

[0029] In the figures of the drawings, equal references
are used for indicating equal elements.
[0030] In figure 2 it is shown the safety plug 120 that,

according to the invention, among other things, substi-
tutes the delay fuse of the prior art.
[0031] According to the example of figure 2, the safety
plug has a cylindrical body 123 with an upper edge in
relief 122 and a lower spout 121. Such a spout 121
presents a through-hole 125 for inserting a triggering
matchcord (shown on the following figures). The body
123 is hollow, with a base 124 whereon the spout 121
connects directly, the base being bored for the same rea-
son.
[0032] Such a safety plug is placed, with reference to
figure 3, at an end of the firecracker, and the walls of the
body 123 interfere with the cylinder 130 which forms the
external wall of the firecracker itself, thus fixing such a
safety plug to the cylinder itself. The upper edge 122 of
the safety plug plays as abutment that hinders the deeper
insertion of the safety plug 120. The matchcord 140 is
inserted in the safety plug through the through-hole 125.
[0033] The end 144 of the matchcord is fixed to the
hole of the spout 121, which constitutes an actual delay
fuse, so that the firecracker will explode exactly at the
internal ends of the matchcord, a position that is well
determinable by using the device according to the inven-
tion. In such a way, by suitably dimensioning the height
of such safety plug (or more precisely of such a delay
fuse), one determines the delay of explosion of the fire-
cracker and the triggering position of the explosive ma-
terial.
[0034] In such a way, if one holds the firecracker at the
end opposite to that where the safety plug is applied, one
will not wound oneself even if the firecracker explodes in
the hand.
[0035] In figure 4, it is shown the case in which the
cylindrical wrapping 130 is filled in only partially with the
active substance 110, and the matchcord extends much
far away the spout 121, in order to allow the triggering.
[0036] In order to regulate the height of the active sub-
stance that can be used, this time in a known way, there
is a spacing element (not shown) at the opposite end of
the safety plug according to the invention (opposite base
of the cylinder).
[0037] The fact of avoiding the use of the delay fuse
allows to economise on the costs of the preparation proc-
ess of the same, in addition to the fact that the materials
of which is made weight upon, on average, for the 50%
of the total amount of the active principles. This allows,
in turn, to be able to hold and transport more product
units, increasing the turnover for the individual firms.
[0038] Moreover, with the device according to the in-
vention, one obtains a firecracker that diminishes very
much the risk of hurting oneself during the use, advan-
tage which is certainly not inferior to those already shown.
[0039] The form of the safety plug 120 according to
figure 2 is only one of possible forms for such a device.
Indeed, according to figure 5, it is for example possible
a form 120’ constituted by a disk 122’ and a spout 121’.
In figure 7 instead, the form of the safety plug 120" is that
a frustum of cone. The hole is through and oriented al-
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ways preferably along the principal axis.
[0040] In both these cases one needs, contrary to the
first embodiment, fixing means (not shown) to the cylin-
drical body of the firecracker, because the walls of the
safety plug cannot exert a pressure on said cylindrical
body. For example, the fixing means can be constituted
by fins that exert such a pressure (cf. Figure 6 in the case
of embodiment with disk and spout).
[0041] The matchcord can be restrained into the hole
of the spout or even glued to it, for example by hot gluing.
[0042] The hollow models of the safety plug allows to
save material, on one hand, and, on the other hand, to
obtain an element which subsequently to the explosion
does not belong sufficient inertia to wound persons or
things.
[0043] The dimension of the safety plug is much vari-
able. Indeed, one can even eliminate the spout, renounc-
ing to the delay, owing to the shorter length of the match-
cord, however enjoying the advantage of a well-deter-
mined triggering point.
[0044] Or alternatively, one can make the whole device
longer in order to bring the point of the spout much in
depth. In this case, any safety connected to the triggering
point cannot be present, because the triggering point can
result being close to the hand that holds the firecracker,
but, as compensation, the triggering delay is large thanks
to the internal larger length of the matchcord.
[0045] The preferred embodiments have been above
described and some modifications of this invention have
been suggested, but it should be understood that those
skilled in the art can make variations and changes, with-
out so departing from the related scope of protection, as
defined by the following claims.

Claims

1. Firework (100), comprising a wrapping (130), an in-
ternal active substance (110) as well as a safety plug
(120, 120’, 120") that closes an aperture of said
wrapping and to which a triggering matchcord (104)
is connected, characterised in that said safety plug
comprises a delay fuse and further comprises:

- a closing surface of said aperture of the firework
(100);
- a through-hole (125), suitable to let the trigger-
ing matchcord (140) pass through;

the delay fuse (125) being constituted by the cham-
ber of said through-hole, wherein the triggering
matchcord (140) is fixable by means of suitable fixing
and sealing means.

2. Firework according to claim 1, characterised in that
the dimension of said through-hole (125), at the end
of the safety plug (120, 120’, 120") facing the interior
of the firework (100), is close to the dimension of the

triggering matchcord (140), whilst the dimension of
the through-hole (125) on the opposite side is sen-
sibly larger then the triggering matchcord (140), so
as to be able to receive a suitable quantity of gluing
material that constitutes said fixing and sealing
means.

3. Firework according to claim 2, characterised in that
said triggering matchcord (140) is fixed by hot gluing.

4. Firework according to any claim 1 to 3, character-
ised in that the safety plug (120, 120’, 120") com-
prises a main hollow body (123) presenting a lower
base (124) and an upper edge (122), as well as a
spout (121) connected to said lower base (124) on
the side facing the interior of the firework (100), the
spout (121) and said lower base (124) being crossed
by said through-hole (125).

5. Firework according to any claim 1 to 3, character-
ised in that the safety plug (120, 120’, 120") com-
prises a disk (122’), to the side of the disk (122’)
facing the interior of the firework (100) being fixed
and spout (121’), the disk and the spout (121’) being
crossed by said through-hole (125), being fired pro-
vided means for fixing said disk (122’) to the firework
(100).

6. Firework according to any claim 1 to 3, character-
ised in that the safety plug (120, 120’, 120") com-
prises a body (123’) hollow or full with the form of a
frustum of cone, with a through-hole (125), said body
(123’) being at least partially inserted in the firework
(100), being further provided means for fixing said
body (123’) to the firework (100).

7. Firework according to claim 5 or 6, characterised
in that said fixing means are constituted by interfer-
ence fins which interfere the internal surface of the
firework.

8. Firework according to any claim 1 to 7, character-
ised in that it is a firecracker with a cylindrical body,
said plug presenting a circular cross-section and be-
ing inserted in said cylindrical body, closing it from
outside.

9. Plug (120, 120’, 120") with delay fuse for a firework,
comprising:

- a closing surface of an aperture of the firework
(100);
- a through-hole (125), suitable to let a triggering
matchcord (140) pass;

the delay fuse being constituted by the chamber of
said through-hole (one under 25), wherein the trig-
gering matchcord (140) is fixable by means of suit-
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able fixing and sealing means.

10. Plug according to claim 9, characterised in that the
dimension of said through-hole (125), at the end of
the safety plug (120, 120’, 120") which is orientable
towards the interior of the firework (100), is close to
the dimension of the triggering matchcord (140),
whilst the dimension of through-hole (125) on the
opposite side is sensibly larger than the triggering
matchcord (140) so as to be able to receive a suitable
quantity of gluing material which constitutes said fix-
ing and sealing means.

11. Plug according to claim 9 or 10, characterised in
that it is constituted by a material suitable for the hot
gluing of said triggering matchcord (140).

12. Plug according to any claim 9 to 11, characterised
in that it comprises an hollow body (123) presenting
a lower base (124) and an upper edge (122), as well
as a spout (121) connected to said lower base (124)
on the side orientable towards the interior of the fire-
work (100), the spout (121) and said lower base (124)
being crossed by said through-hole (125).

13. Plug according to any claim 9 to 11, characterised
in that it comprises a disk (122’) fixable to the end
of the firework (100), on the side of the disk (122’)
orientable towards the interior of the firework (100)
being fixed a spout (121’), the disk and the spout
(121’) being crossed by said through-hole (125), be-
ing further provided means for fixing said disk (122’)
to the end of the firework (100).

14. Plug according to any claim 9 to 11, characterised
in that it comprises a body (123’) hollow or full with
the form of a frustum of cone, with a through-hole
(125) along its principal axis, said body (123’) being
at least partially insertable in the firework (100), be-
ing further provided means for fixing said disk (122’)
to the end of the firework (100).

15. Plug according to claim 13 or 14, characterised in
that said fixing means are constituted by interfer-
ence fins which interfere with the internal surface of
the firework.

16. Plug according to any claim 9 to 15, characterised
in that it presents a circular cross-section and is in-
sertable in a firework with cylindrical body, or in that
it is applicable to the outside of the same, for example
by screwing, gluing, or interference.
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