GRENADE MECHANI SM FI ELD OF THE | NVENTI ON The present invention relates
to hand grenades, in particular to safety features with respect of the
grenades. BACKGROUND OF THE | NVENTI ON In typical present day hand
grenades, the outer shell of the grenade is made of serrated steel sections
wel ded toget her that hol ds GRENAIHe MECHANINM hani sm which is
surrounded by a. high explosive material. The grenade has a filling hole
for pouring in the high explosive nmaterial . The firing mechanismis
triggered by a spring-| oaddEIDrOkKerHENSNYENREON enade. Normal Iy, the
striker is held in place by a striker |lever, which is held in place by a
saf ety pin, udligiprgsentdoventiopirglatghto bandgrenadeseiniparhenlar ganfesy t he
body of the grenage and when the pin is pulled out, the firing nechanismis
tri gger etFARYTIHEIBIEPPRALI IABEETENAd&S®r i nside the grenade. Wth the pin
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is held in place by a safety pin, usually a cotter pin. The striker lever is held
against the body of the grenade and when the pin is pulled out, the firing
mechanism is triggered by the spring-loaded striker inside the grenade.

With the pin removed, there is nothing holding the striker lever back,
which means there is nothing restraining the striker from striking the
blasting cap that initiates the delay column which burns slowly. In about
four seconds, the delay material burns all the way through igniting the high

explosive material that blows the grenade apart.

If for any reason one of the pyrotechnic components are activated,
unintentionally, such as by extreme heat or by penetration of a bullet or
fragment it inevitably causes the grenade to explode. Unintended
explosion of a hand grenade can cause fatal injuries. If large numbers of
grenades are stored in a single or enclosed storage area and if a grenade
unintentionally explodes, the entire storage area could explode and cause
great damage.
The aforementioned safety consideration imposes constraints on the

storage and transportation of hand grenades and puts the personnel in



The requirenent for a safety measure to prevent inadvertent detonation is
well known. it is also known to have a second safety neasure to prevent

i nadvertent .withdrawal of .the safety. piin. Thu S. Pat. . 13, 865, 027
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invention reflates to an auxil i ary safety nechanismthat prevents
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handl i ng and even Tow s orces suc ropp CcCl When,
on the ofher, 4 ﬁ{ﬁg&@[sgfg{ thdchadihi €d to the grenade, the shell

sections wll be force o} seagrate reduci ng the pressure on the expl osive
mat erial, preventing its expl osion. The term "grenade” will be used

inits broadest sense and _include any nunitions that are simlarly
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place. The auxiliary safety mechanism mechanically separates the ignition
portion of the grenade from the explosive charge with a slider element
while the grenade is in a safe mode, independent of the safety lever. The
slider element is withdrawn only by removing the grenade’s safety pin.
This allows normal use of the grenade without any further activity required
by the user.
The present invention relates to a further safety feature of the
grenade, whereby the two halves of the outer shell of the grenade are not
welded together but attached to one another in a way that they will come

apart when a bullet or shrapnel penetrate the grenade before the explosive

material contained therein has a chance to explode. This can be achieved in



Yet anot her object of the present invention is to provide a grenade with
two novel safety nechani sns. Still another object of the present
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mechani sgactivehsfwill beforedno ssparaterredaciigihe preksweroet losivteer posed
between the dela.y detonator and explosive train to forma harrier between
t hem whematdrealg peswasieirigsits xplosade. condi tion, and when the slider el enent
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removed char atherterad grenudat wié bel sed ielitnbneadest rsesse aindethabyde he

stri ker mechani sm In particular the invention relates to an_auxiliary
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Another object of the present invention is to provide a grenade with
at least one auxiliary safety mechanism.

Yet another object of the present invention is to provide a grenade
with two novel safety mechanisms.

Still another object of the present invention is to provide a method of
producing a grenade with an auxiliary mechanism.

It is a particular feature of the auxiliary safety mechanism of the
present invention that it requires little or no change to the look and feel of
the grenade.

It is another particular feature of the auxiliary safety mechanism of
the present invention that it does not change the method of operating the
grenade.

In accordance with one embodiment of this invention there is
provided an auxiliary safety mechanism for a grenade that will prevent
unintentional detonation, such as from shockwaves, fragments, heat, etc.,
said grenade comprising a fuse housing containing a delay detonator and

explosive train, and striker mechanism and further comprises a reversible



an auxiliary safety nmechanismconprising: a slider elenment having a relay
charge at one end ther eof and a flanged edge at the other end, tension
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striker nor the s be activated unti e safety pin s renpoved.

I n anot heglepRdiads PG aidkd ﬁlel SRRk i Hzﬁﬁsﬁoum ng is conprised of two

shel | sections having circunterences, e sections being connected to each

ot her around Ifrhgaftlcﬁilﬁﬁm’é efeifiRsh b&laﬁ@saftﬁ ahhalxiHaey $&fety aflc¥h@iisexposed to
the force of a bullet or shrapnel penetrating the dgrenade. The shell

sect i onsfmwgmademhmdthé ﬁﬁseelx@nmhg,cdrupms of a single thread screw
mechani sm or by crinping die circunferences together.

a bore containing in series a delay detonator and explosive train,

a safety lever held in position by a removable safety pin,

a spring activated striker held under tension by the removable safety

pin, and

an auxiliary safety mechanism, comprising;:

a slider element having a relay charge at one end thereof and a

flanged edge at the other end,

tension means for extending said slider element to form a barrier

between the delay detonator and explosive train, and

means for releasing the tension means of the slider element and

aligning the relay charge with the delay detonator and explosive

train,

characterized in that the slider element is held under tension by the

striker mechanism,

whereby removing the safety pin will free the striker mechanism to

relieve the tension on the slider element, thereby arming the
grenade. Thus if the safety lever is damaged neither the striker nor the
slider will be activated until the safety pin is removed.

In another embodiment of this invention the housing is comprised of
two shell sections having circumferences, the sections being connected to
each other around their circumferences by means that are severed when

exposed to the force of a bullet or shrapnel penetrating the grenade. The



The invention also relates to a grenade having such an auxiliary afety
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with the present invention 1n a safe and arned condition, respectively. The

gr enade fodidywineusietgiled nddsoriphiang®fi aonetim$hingnexemplaryl entfbaliments t he f use
housing 10 is shown in a safe condition and in Figure 2 in an arned

condi t i dherdife witls eefeversianty the fodko vaingodrawingsom wihichig a del ay det onat or
14 near its glg)per end and an explosive colum_ 16 at its | ower end, A
striker 32 istigthctied cwsa-sectiphal vieweof3a fusgi hgusingeafed Ienadeel d
under tension by a spring 35 and is held in its place by the safety pin 40.
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at one end a .relay.charge 42 and at the other end a flanged edge 26. The
edge 38 VERHENsIR {iResa ee\/%?n(ﬁﬂoﬁi 88Ses against the end

Fig. 2 is a cross-sectional view of a fuse housing of a grenade
comprising the auxiliary safety mechanism of the present invention, in its
“activated” or “armed” condition.

Fig. 3 shows in cross-section a grenade in accordance with another
embodiment of this invention.

DETAILED DESCRIPTION OF THE INVENTION
Referring first to Figures 1 and 2, there is shown a fuse housing 10 of a
grenade with an auxiliary safety mechanism 24 in accordance with the
present invention in a safe and armed condition, respectively. The grenade
body housing a main charge is not shown.

In Figure 1 the fuse housing 10 is shown in a safe condition and in
Figure 2 in an armed condition. The fuse housing 10 has a bore 12
containing a delay detonator 14 near its upper end and an explosive column
16 at its lower end. A striker 32 is attached to a striker lever 34 having an
edge 38 is held under tension by a spring 35 and is held in its place by the
safety pin 40. An auxiliary safety mechanism 24 consists of the slider
element 22 having at one end a relay charge 42 and at the other end a

flanged edge 26. The edge 38 of the striker lever 34 presses against the end



26 of the slider elenent 22 conpressing the slider spring 28 and pushes the
slider elenment 22 forward traversing the explosive train separating the
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29 and bringing the relay charge 42 in alignment with the bore 12, enabling
t he det oglatricon 25 willestilélbeyindplameadsoa Hatktop eafttydzystére asxjingsayéheol urm 16
when the del ay detonator 14 detonates. The essence of this enbodi nent
i s thus,safetyt pim 40x$ hoargmeseé@t y nechani sm whi ch conprising a nechani cal
slider elenent introduced into the explosive train of the grenade, that
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CLAMS 1. An auxiljary safety mechanismfor a grepade that w ||
the rest o theyexglosnye train with lttle or n9 eftect on the external look

and feel of the grenade, is dependent only on the safety pin, has no effect
on its operation as far as the grenadier is concerned, and comprises simple
and inexpensive components.

Referring now to Figure 3, here is shown a grenade 50 having a
housing 52 and activating mechanism 54. The housing 52 is comprised of
two shell sections 52A and 52B. These sections are crimped 56 to each

other. This connection is sufficiently strong to hold the sections together



prevent detonation from shockwaves, heat, fragnments, etc. said grenade
conprising: a fuse housing 10 contai ning a delay detonator 14,
expl osi ve (tr aj ver 36
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auxilia saf et’y nmechani sm conprising, a’'slider elenent 22 having a relay

charge 4shell sefgoffdogethed Ledei mamendpRBsire befiviacburitinp,t andiwil means 28
that extend arid retract the slider elenent 22 to provide a harrier between

t he del adisdehnect andédd gh poesbwel Vieutt below lthanirequited terstioaterdhes 28 is
conpressed, and to align the relay charge 42 with the del ay detonator 14
and expl @gilesiver eontaiied thieeeint he t ensi on
It should be understood that the above description is merely

exemplary and that there are various embodiments of the present invention

that may be devised, mutatis mutandis, and that the features described in

the above-described embodiments may be used separately or in any

suitable combination; or the invention can be devised in accordance with

embodiments not necessarily described above.



means 28 are rel eased, said safety pin 40 maintaining the spring 35 and
stri ker nmechani sm 32, 34, 38 under tension, characterized in that the slider
el enent 22 is held under tension by at |east part of the striker nechanism
32,34,38. 3.An auxiliary safety nechani smaccording to clainms 1 or 2,
wher ei n tQEAI8MST on nmeans 28 is a spring. 4. An auxiliary safety mechani sm
according to claim3, where the spring 28 is a coil spring. 5 An auxiliary
saf ety ndchaniAm accdbiady nepfety angclamasiof fot s rgrehade 4hawherlki n t he slider
element 77 is disposed parallel and above the tension neans 28 and one
term nal prewdenr6 defonations fiode rsheickweaes heps, Hegmands.eplgageicbne end of the
tensi on neans 28. 6. An auxiliary safety mechani smaccording to any one of
cl ai ms | gregnade comprising:
a fuse housing 10 containing a delay detonator 14,
explosive train 16, safety lever 36 , spring 35 activated
striker mechanism 32,34,38, a safety pin 40 and a reversible
slider element 22 interposed between the delay detonator 14 and
the explosive train 16, said slider element 22 forming a barrier
between the delay detonator 14 and explosive train when the
slider element 22 is under tension, characterized in that the slider
element 22 is maintained under tension by the striker mechanism
38, and the safety pin 40 restrains the pivoting of both, the safety
lever 36 and striker mechanism 32,34,38.
2. An auxiliary safety mechanism for a grenade comprising a
fuse housing 10, comprising:
a bore 12 containing in series a delay detonator 14 and
explosive train 16,
a safety lever 36,
a spring 35 activated striker mechanism 32,34,38, and
a safety pin 40 ,
the auxiliary safety mechanism comprising,
a slider element 22 having a relay charge 42 at one end and a
terminal end 26 in contact with tension means 28 that extend
and retract the slider element 22 to provide a barrier between
the delay detonator 14 and explosive train 16 when the tension
means 28 is compressed, and to align the relay charge 42 with

the delay detonator 14 and explosive train 16, when the tension



5, further conprising stop neans 29 that engage the term nal

end 26 of the

slider elenent 22 to limt the extension of the slider elenment 22. 7. An

auxi liary safety mechani smaccording to any one of clains |

to 6, wherein

the slider element 22 is held under tension by the end 38 of the striker
| ever 34, means 28 are released, said safety pin 40 maintaining the spring

35 and striker mechanism 32,34,38 under tension,

characterized in that the slider element 22 is held under tension

by at least part of the striker mechanism 32,34,38.

3. An auxiliary safety mechanism according to claims 1 or 2, wherein

the tension means 28 is a spring.

4, An auxiliary safety mechanism according to claim 3, where the

spring 28 is a coil spring.

5. An auxiliary safety mechanism according to any one of claims 1 to

4, wherein the slider element 22 is disposed parallel and above the

tension means 28 and one terminal end 26 of the slider element 22 is bent

to engage one end of the tension means 28.

6. An auxiliary safety mechanism according to any one of claims 1 to

5, further comprising stop means 29 that engage the terminal end 26 of

the slider element 22 to limit the extension of the slider element 22.

7. An auxiliary safety mechanism according to any one of claims 1 to

6, wherein the slider element 22 is held under tension by the end 38 of

the striker lever 34.



