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Appl. No.: 287,089 [57] ABSTRACT 
The invention relates to a pyrotechnic store which in 
cludes a casing and has a non-return valve in the cas~ 
ing to prevent the casing being deformed by pressure 
differences arising across the casing. The preferred 
form of valve is a resilient plug having a head portion 
in the form of a cap of a sphere with a feather edge. 
the plug being held in an aperture of the casing by a 
base portion which although holding the plug in place 
does not prevent gas flow through the aperture. 

10 Claims, 3 Drawing Figures 
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PYROTECHNIC DEVICES 

This invention relates to a pyrotechnic store compris— 
ing a casing containing a pyrotechnic device, the casing 
being an integral part of the store and serving to con 
tain the device when it is ?red. Throughout this speci? 
cation such a pyrotechnic store will be referred to as a 
“pyrotechnic store of the kind speci?ed.“ Many pyro 
technic devices are susceptible to moisture and most 
are normally stored for several months (and in some 
cases many months) before they are used. In order to 
prevent deterioration of any moisture-susceptible com 
ponents of the pyrotechnic device, it is common to 
keep such a device in an air-tight casing. in order to 
allow the pyrotechnic device to be used when required 
it is known to provide the casing with a removable clo 
sure member which may be a simple push-?t into, or 
onto. one end of the casing of the store. 
Pyrotechnic stores of the kind speci?ed may contain 

within the casing chemical compositions which give off 
gaseous products during storage, particularly in the pe 
riod immediately after such compositions have been 
prepared. If such compositions are located within an 
air-tight casing which has a removable closure member, 
the evolution of gas from the composition during stor 
age can generate an over-pressure within the casing 
which is sufficient to eject the closure member from the 
casing and/or deform the casing. In either eventuality 
the pyrotechnic store is of reduced further use and 
commonly of no further use. Pyrotechnic stores of the 
kind speci?ed are sometimes employed in aircraft and 
are taken to considerable altitudes. In such circum 
stances if the casing is air-tight and has a removable 
closure member which is not adequately ?xed in place. 
taking the store to a suf?ciently high altitude will gen 
erate such a pressure difference across the closure 
member that this is forcibly removed from the casing 
again reducing the usefulness of the pyrotechnic store. 
If the closure member is only loosely fitted into or onto 
the casing (i.e., to permit gas leakage past the closure 
member) the closure member remains in place as the 
ambient pressure drops, but air (which can be mois 
ture-laden) will enter the casing through the gap be 
tween the loosely ?tting closure member and the casing 
when the ambient pressure rises again. It will be appre 
ciated therefore that there is a problem associated with 
keeping moisture away from moisture-susceptible com 
ponents of a pyrotechnic device whilst protecting a py 
rotechnic store of the kind speci?ed against damage 
caused by pressure'differences appearing across the 
casing either as a result of generation of gas from pyro 
technic compositions within the casing or as a result of 
pressure changes caused by varying external pressure 
changes. (e.g., changing altitudes). 
This invention relates to a pyrotechnic store of the 

kind speci?ed which incorporates means for equalising 
pressure differences generated across the casing when 
these are in a direction which could effect removal of 
a removable closure member. 
According to the present invention a pyrotechnic 

store of the kind speci?ed comprises a plug of ?exible 
resilient air-impermeable material located in an aper 
ture in the casing, the plug cooperating with the casing 
to de?ne a non-return valve whose ?ow direction is 
outwardly of the casing, the casing, apart from the uni 
directional flow path provided by the plug being gas 
tight. 

20 

25 

30 

35 

50 

55 

2 
Conveniently the plug is fabricated from a rubber 

elastic material such as natural rubber, synthetic rub 
ber or a resilient plastics material. Conveniently the 
plug comprises a head portion designed to overlie the 
aperture in the casing on the outer surface thereof, a 
base portion designed to retain the plug within the ap 
erture and to be located within the casing and an inte» 
grally formed stem interconnecting the head and base 
portions. Preferably, when viewed in the axial direction 
of the stem, the head portion is of larger cross-sectional 
area than the base portion. Conveniently both head and 
base portions (again when viewed in the axial direction 
of the stem) are of circular cross-section. The head 
portion may be in the form of a cap of a sphere and de— 
sirably the peripheral region of the head portion de~ 
?nes a feather edge. This can easily be obtained by 
making the head portion of concavo-convex shape. The 
base portion is conveniently of frusto-conical shape 
and the length of the stem (measured in the axial direc 
tion thereof) is dimensioned with respect to the wall 
thickness of the casing so that when the plug is located 
in the aperture, the base portion is urged against the 
inner surface of the casing as the head portion (prefera 
bly a feather edge on the head portion) is urged against 
the outer surface of the casing. 

It is necessary to provide a passage for air to flow 
from the interior of the casing past the peripheral re 
gion of the head portion and this can conveniently be 
achieved by locating the plug in a non-circular aperture 
so that if the aperture (with the plug located therein) 
were to be viewed from the interior of the casing there 
would be at least one part of the aperture which was 
unobstructed by the base portion and through which 
one could view the side of the head portion confronting 
the casing. For ease of production, simple geometric 
shaped apertures are preferred and a triangular aper 
ture has been found to be particularly suitable. 
One embodiment of pyrotechnic store in accordance 

with the invention will be described, by way of exam 
ple, with reference to the accompanying drawing, in 
which: 

FIG. 1 is a side elevation of a completed store show 
ing a non-return valve located in the lid of the casing, 

FIG. 2 is a sectional side elevation of the non-return 
valve of FIG. 1 shown on a greatly enlarged scale and, 

FIG. 3 is a plan from below of the valve shown in 
FIG. 2. 

Referring to the drawing. the pyrotechnic store com 
prises a casing (generally designated 1) which is 
formed from a main portion 2 and removable end por 
tions 3 and 4. The removable end portion 3 covers an 
igniting mechanism 5 of any conventional kind. The 
end portions 3 and 4 are held in place and the gaps be 
tween the end portions and the main portion sealed, by 
means of removable adhesive tape strips 6 and 7, or 
other sealing means. 
The store illustrated in FIG. 1 is typical of many pyro 

technic stores and the procedure for ?ring the device 
within the main portion 2 of the casing 1 may involve 
removing the tape strips 6 and 7, removing the end por 
tion 3 (and possibly also end portion 4) and operating 
the igniting mechanism 5 to tire the pyrotechnic de 
vice. This may be a hand-held ?are or smoke generator 
or a rocket. If the end portion 4 does not have to be re 
moved prior to actuating the igniting mechanism 5, the 



3,851,588 
3 

pyrotechnic store will be responsible for removing it. 
Pyrotechnic stores of this genera! character are well 
known in the art and since the present invention is not 
concerned with the particular form of store or its mode 
of operation it will not be described further. 

In accordance with the present invention the casing 
l is provided with a non-return valve which permits gas 
to flow out of the casing but which sensibly prevents 
any gas (or liquid) ?ow into the casing. in the embodi~ 
ment shown in FIG. 1 the non-return valve is indicated 
at 8 and is located in the end portion 4. FIGS. 2 and 3 
show the valve 8 in greater detail, FIG. 2 being a sec 
tion on the line ll-—ll of FIG. 3. 
Referring to FIG. 2 the valve 8 is seen to comprise a 

resilient plug 9 having a head portion 10, a circular cy 
lindrical stem 11 and a frusto-conical base portion 12. 
The plug 9 is formed in one-piece from polychloro 
prene, the stem 11 is located in a triangular aperture 13 
in the wall 14 of the casing l, the relative positioning 
of the plug within the aperture being best seen with ref 
erence to FIG. 3. 
The base portion 12 is tapered in the manner shown 

to facilitate insertion of the plug 9 into the aperture 13 
from outside the casing and the length of the stem H 
is determined, relative to the thickness of the wall 14 
to ensure that the base portion 12 is urged against the 
inner surface of the wall 14 while the peripheral edge 
of the head portion 10 is urged against the outer sur 
face of the wall 14. From FIG. 3 it can be seen that the 
corners of the triangular aperture 13 are unobstructed 
by the base portion 12 and de?ne passages 15 through 
which gas can ?ow from within the casing to the region 
16 below the head portion 10. When the pressure 
within the casing is suf?ciently greater than the ambi 
ent pressure outside the casing. a part of the peripheral 
edge of the head portion 10 will be lifted from the outer 
surface of the wall 14 and the gas can escape. in order 
to reduce the pressure difference necessary across the 
plug 9 which will cause outward gas leakage from the 
casing, the under surface of the head portion is made 
of concave shape so that the peripheral region of the 
head portion de?nes a very ?exible "feather edge". 

in one embodiment, the overall diameter of the head 
portion 10 was ?ve-sixteenths of an inch. the maximum 
diameter of the base portion 12 was three-sixteenths of 
an inch, the diameter of the stem 11 was one-eighth of 
an inch and the length of the sides of the triangular ap 
erture 13 was seven-thirty-seconds of an inch. 
A pyrotechnic store of the kind speci?ed when pro 

vided with a non-return valve as illustrated in FIGS. 2 
and 3 permits "gassing" of pyrotechnic compositions 
within the casing without any risk of premature re 
moval of the end portions 3 or 4 (and without any risk 
of buckling or distortion of the casing l by excess pres 
sure build-up). Further, the store can safely be taken to 
high altitudes without risk of the generation of a dan 
gerous pressure-difference across the casing. 
What is claimed is: 
l. A pyrotechnic article, comprising a substantially 

gas-tight casing provided with an opening; a pyrotech 
nic device interiorly of said casing; and a valve member 
cooperating with said casing so as to define a unidirec 
tional flow path for a gas in a direction from the interior 
of said casing to the exterior thereof. said valve mem 
ber comprising a body of resilient, substantially gas 
impermeable material having a ?rst portion extending 
through said opening with clearance, a second portion 
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4 
exteriorly of said casing completely overlying said 
opening and normally sealingly engaging said casing 
circumferentially of said opening, and a third portion 
interiorly of said casing engaging the same so as to pre 
vent withdrawal of said body from said opening and 
only in part overlying the latter, said opening, said first 
portion and said third portion cooperating to de?ne a 
passage extending from the interior of said casing to 
said second portion so that when the gas pressure inte 
riorly of said casing exceeds the pressure exteriorly 
thereof the seal between said second portion and said 
casing is temporarily broken to thereby permit gas to 
flow through said passage from the interior of said cas 
ing to the exterior thereof until the pressure interiorly 
of said casing substantially equals the pressure exteri 
orly thereof. 

2. A pyrotechnic article as de?ned in claim 1, 
wherein said second portion is of part-spherical con?g 
uration. 

3. A pyrotechnic article as de?ned in claim I, said 
second portion having a peripheral region provided 
with an edge section which normally sealingly engages 
said casing; and wherein the thickness of said second 
portion increases in a direction inwardly from said edge 
section so as to impart increased ?exibility to said pe 
ripheral region. 

4. A pyrotechnic article as de?ned in claim 3, 
wherein said second portion is of concavo-convex con» 
?guration. 

5. A article articl as de?ned in claim 1, wherein said 
third portion is of frustoconical con?guration. 

6. A pyrotechnic article as de?ned in claim I, 
wherein said casing constitutes an integral part of said 
article and is adapted to retain said device when the lat 
ter is ?red. 

7. A pyrotechnic article as de?ned in claim I, 
wherein the cross sections of said second and third por 
tions as viewed in a plane normal to the axial direction 
of said opening are of substantially circular configura 
tion, said second portion having a cross-sectional area 
which is greater than the cross-sectional area of said 
third portion. 

8. A pyrotechnic article, comprising a substantially 
gas-tight casing provided with an opening of substan 
tially polygonal con?guration; a pyrotechnic device in 
teriorly of said casing; and a valve member cooperating 
with said casing so as to de?ne a unidirectional flow 
path for a gas in a direction from the interior of said 
casing to the exterior thereof, said valve member com 
prising a body of a resilient, substantially gas 
impermeable material having a ?rst portion of substan 
tially circular cross-section extending through said 
opening and being su0stantially tangential to said cas 
ing within the con?nes of said opening, a second por 
tion exteriorly of said casing completely overlying said 
opening and normally sealingly engaging said casing 
circumferentially of said opening at locations radially 
outwardly of said opening so as to de?ne with said cas 
ing a substantially annular space, and a third portion 
interiorly of said casing engaging the same so as to pre 
vent withdrawal of said body from said opening, said 
third portion only in part overlying said opening, and 
said ?rst portion, said third portion and said opening 
cooperating to de?ne a passage extending from the in 
terior of said casing to said annular space so that when 
the gas pressure interiorly of said casing exceeds the 
pressure exteriorly thereof the seal between said sec 
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0nd portion and said casing is temporarily broken to 
thereby permit gas to flow through said passage and 
said annular space from the interior of said casing to 
the exterior thereof until the pressure interiorly of said 
casing substantially equals the pressure exteriorly 
thereof. 

9. A pyrotechnic article as defined in claim 8, 
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6 
wherein said opening is of substantially triangular con 
?guration. 

10. A pyrotechnic article as de?ned in claim I, 
wherein said ?rst portion is integrally formed with said 
second and third portions. 

* * * * 1k 


