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(57) ABSTRACT 

A munition incorporating a fuZe mechanism adapted to 
prevent momentary disarming of the mechanism once same 

Mo 
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is placed in an armed state. The fuZe mechanism incorpo 

rates a fuZe housing having a slide member movable slidably 
longitudinally betWeen an unarmed position and an armed 
position. In an unarmed position, a ?ring pin tip of an arming 
screW engages a lock post disposed Within an opening in the 
slide member to hold the slide member in the unarmed 
position. When the arming screW is unscrewed during air 
borne deployment of the munition, the ?ring pin tip is 
Withdrawn from the lock post. This enables a spring to urge 
the slide member into a laterally extended position. As the 
slide member moves into its laterally extended position, the 
lock post drops partially out of the slide member into 
abutting engagement With a bottom cover of the fuZe mecha 

nism, thus preventing the slide member from moving back 
toWards its unarmed position. Thus, the lock post prevents 
momentary movement of the slide member back toWards its 
unarmed position regardless of the orientation at Which the 
munition strikes the ground surface or a target, thus elimi 

nating the possibility of undetonated yet armed munitions 
remaining on a ground surface or target. 
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FUZE MECHANISM FOR A MUNITION 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] This invention relates to munitions, and more par 
ticularly to a fuZe for a munitions such as a grenades adapted 
to be deployed from mortars, artillery and rockets, and more 
speci?cally to a fuZe mechanism having a construction 
adapted to ensure detonation once the mechanism is armed. 

[0003] 2. Discussion 

[0004] FuZe mechanisms are used in a variety of military 
applications in connection With grenades deployed from 
mortars, artillery and rockets. A typical arming mechanism 
for such a grenade is shoWn in FIGS. 1 and 2. This arming 
mechanism of the fuZe 10 includes a fuZe housing 11 having 
an arming screW 12. The fuZe housing 11 is secured to a 
grenade 32. The arming screW 12 has a threaded portion 14, 
Which is engaged With a threaded opening 16a in an inertia 
Weight 16. When in the unarmed state shoWn in FIG. 1, the 
?ring pin tip 18 of the arming screW 12 rests Within a bore 
20 formed Within a slide member 22. The slide member 22 
is biased by a biasing spring 24 to the right in the direction 
of the draWing of FIG. 1. In the unarmed state, the ?ring pin 
tip 18 of the arming screW 12 located inside the bore 20 of 
the slide member 22 holds the slide member 22 in the 
unarmed and safe position shoWn in FIG. 1. Thus, the ?ring 
pin tip 18 is not able to engage a stab detonator 26 disposed 
in a recess 26a at the left end of the slide member 22 shoWn 
in FIG. 1, until the arming action of unthreading the arming 
screW threads 14 and the Weight threads 16a occurs. 

[0005] When the grenade is deployed, such as through a 
mortar shell, an artillery shell or a rocket payload, as the 
grenade falls to Earth, a drag ribbon 30 secured to the arming 
screW 12 unfurls and begins to vibrate and rotate. These drag 
induced dynamic movements of the drag ribbon 30 unthread 
the arming screW threads 14 from the Weight threads 16a 
such that the ?ring pin tip 18 is WithdraWn from the bore 20 
in the slide member 22. The said movements are illustrated 
in FIG. 3. Upon release, the slide member 22 is urged to the 
right by the biasing force of the biasing spring 24, as also 
shoWn in the draWing of FIG. 3. This motion aligns the stab 
detonator 26 With the ?ring pin tip 18 of the arming screW 
12. In addition to initiating the arming mechanism, the 
unfurled drag ribbon 30 also orients the grenade 32 during 
the grenade 32 descent phase of the deployed cargo ?ight. 
During deployed ?ight, the drag ribbon 30, lifts upWard on 
the grenade 32 causing the grenade base 32a to be aimed at 
the surface of the ground 36 or target. When the base 32a of 
the grenade 32 strikes the ground surface 36 With the slide 
member 22 in the deployed and armed position, the inertial 
motions of the combination of the Weight 16 and the arming 
screW 12 cause the arming screW 12 ?ring pin tip 18 to be 
driven into the stab detonator 26, thereby initiating the stab 
detonator 26 and functioning the grenade 32. 

[0006] OWing to in ?ight oscillations of the drag ribbon 30 
and the grenade 32 combined With irregularities in the 
ground surface 36, the grenade 32 may impact the ground 
surface 36 in a plurality of attitudes. It has been recently 
discovered that for a discrete population of the family of 
impacts, that the arming and ?ring mechanism is subject to 
failure. The fault mechanism and envelope can be charac 
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teriZed in the draWings of FIGS. 3 and 4. When the grenade 
base 32a of the grenade 32 contacts the ground surface 36 
or target at small angles, as shoWn in FIG. 4, the fuZe 10 can 
be momentarily disarmed. More speci?cally, if the grenade 
body 32 lands at an angle de?ned by “0t”, as indicated in 
FIG. 4, an upper surface 32b of the grenade 32 moves in one 
direction, in this eXample to the right (indicated by arroW 27) 
as the grenade 32 rotates about the contact point betWeen the 
grenade base 32a and the ground surface 36, While the slide 
member 22 moves in the opposite direction or to the left as 
also shoWn in the illustration of FIG. 4. 

[0007] This phenomena is a function of the spatial posi 
tioning betWeen the ground 36 or target contact point, the 
grenade 32 center of gravity position at impact and the 
ability of the slide member 22 to move linearly relative to 
the fuZe housing 11 and the top surface 32b of the grenade 
32. The vertical plane for the speci?ed performance fault 
illustrated in FIG. 4 thus lies betWeen near Zero degrees and 
0t degrees, Where 0t is the angle betWeen the base 32a of the 
grenade 32 and a ?at ground surface 36 Which is perpen 
dicular to the earth’s gravity vector as represented by the line 
40 shoWn in FIG. 4. The fault envelope in the horiZontal 
plane, as shoWn in FIG. 5, is Zero degrees +/—“[3” degrees, 
Where [3 is the angle betWeen the highest point on the 
grenade upper surface 32b When the grenade 32 is oriented 
at some angle 0t, from the ground surface 36 or target, and 
the longitudinal aXis 34 of the slide member 22, and more 
speci?cally Where the slide member 22, once deployed, is 
directed upWard and aWay from the grenade base 32a impact 
point on the ground surface 36 or target surface. 

[0008] When the grenade base 32a strikes the ground 36 
or target surface at an angle 0t and the slide member 22 is 
positioned Within the angle [3 on either side of the longitu 
dinal aXis 34, as de?ned in FIG. 5, the top surface 32b of the 
grenade 32 and the bottom surface 22a of the slide member 
22 move in opposite directions. More speci?cally, in the 
draWing of FIG. 4, the top surface 32b of the grenade body 
32 moves to the right While the slide 22 momentarily 
overcomes the biasing force of the biasing spring 24 and 
moves to the left. The relative motion betWeen the top 
surface 32b of the grenade 32 and the slide member 22 
causes the stab detonator 26 to be momentarily moved out 
of aXial alignment With the ?ring pin 18 as the ?ring pin 18 
is carried doWn toWard the slide member 22 by the inertia of 
the arming screW 12 and Weight 14. This momentary mis 
alignment of the stab detonator 26 With the ?ring pin tip 18 
of the arming screW 12 prevents the ?ring pin tip 18 from 
striking the stab detonator 26 or causes the ?ring pin tip 18 
to strike the stab detonator 26 outside of its percussion 
sensitivity envelope, thus preventing initiation of the stab 
detonator 26 and detonation of the grenade 32. Finally, after 
dissipation of the relative velocities betWeen the bottom of 
the slide member 22a and the top surface of the grenade 32b 
Which had arisen from the instantaneous contact of the 
grenade 32 With the target or ground surface 36, the biasing 
force of the biasing spring 24 again causes the slide member 
22 to be urged into its fully eXtended position shoWn in 
FIGS. 3 and 4. In this position the fuZe 10 remains in an 
armed state, thus leaving the grenade 32 in a highly dan 
gerous condition Where eXternal grenade 32 contact or 
vibration can cause the armed ?ring pin tip 18 to contact and 
initiate the stab detonator 26, thereby involuntarily func 
tioning the grenade 32. 
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[0009] It is known, that in tactical maneuvers, large num 
bers of munitions incorporating a fuZe mechanism 10 of the 
type illustrated in FIGS. 1-5 are not detonated upon impact 
With a ground surface 36 or target due to the orientation at 
Which the grenade 32 impacts the ground surface 36 or 
target. It is therefore a principal object of the present 
invention to provide an arming mechanism for a munition, 
such as a grenade 32, Which is not susceptible to spurious 
anomalies caused by the orientation at Which the munition 
impacts a ground surface 36 or target When deployed. 

[0010] It is still a further object of the present invention to 
provide an arming mechanism for a munition that incorpo 
rates a means to maintain the fuZe mechanism in an armed 
state once the mechanism assumes an armed condition, 
regardless of the orientation or attitude of its associated 
grenade 32 When the grenade 32 impacts a ground surface 36 
or target. 

SUMMARY OF THE INVENTION 

[0011] The above and other objects are provided by a fuZe 
mechanism for a munition in accordance With the preferred 
embodiments of the present invention. In one preferred 
embodiment the fuZe mechanism incorporates a fuZe hous 
ing having an arming screW including a ?ring pin disposed 
therein. The ?ring pin engages Within a bore in a slide 
member When the fuZe is in an unarmed state. 

[0012] The ?ring pin is moved out of engagement With the 
slide member during deployment of a munition as the 
arming screW is unthreaded from an internal component of 
the fuZe mechanism. Once this occurs a biasing member 
urges the slide member laterally outWardly of the housing. 
Once the slide member moves to a fully eXtended position, 
a lock post carried in a bore formed in the slide member is 
partially released from the bore. In the partially released 
position, the lock post abuts an internal surface Within the 
fuZe housing to prevent the slide member from being urged 
momentarily out of the armed position should the munition 
contact a ground surface or target at an angle Which Would 
otherWise result in momentary disarming of the fuZe mecha 
msm. 

[0013] The lock post does not add signi?cantly to the cost 
of the fuZe mechanism nor does it signi?cantly complicate 
the construction or assembly of the mechanism. Instead, the 
lock post ensures that, once armed, the fuZe mechanism 
remains armed regardless of the orientation at Which the 
munition associated With the fuZe mechanism strikes the 
ground surface or target. 

[0014] Explosive Ordnance Personnel require deployed 
and armed fuZes to be rendered safe for handling and 
disposal. The unique design of the lock post alloWs for its 
manual defeat by inverting the fuZe and grenade, and then 
over-riding the slide member biasing spring to the eXtent 
required to release the lock post, thus alloWing the lock post 
to return to its original position in the slide member bore. 
With the lock post stoWed in the slide member, the slide 
member can be returned to its safe position Within the 
housing by compressing the biasing spring. The slide mem 
ber may be secured in the safe position by re-threading the 
arming screW and Weight, thus inserting the ?ring pin tip of 
the arming screW into the bore in the locking post to impede 
motion of the slide member in the deployed 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The various advantages of the present invention 
Will become apparent to one skilled in the art by reading the 
folloWing speci?cation and subjoined claims and by refer 
encing the folloWing draWings in Which: 

[0016] FIG. 1 is a side cross sectional vieW of a prior art 
fuZe mechanism secured to a grenade body; 

[0017] FIG. 2 is a cross sectional end vieW of the fuZe 
mechanism of FIG. 1 taken in accordance With section line 
2-2 in FIG. 1; 

[0018] FIG. 3 is a partial side cross-sectional vieW of the 
fuZe mechanism of FIG. 1 illustrating the mechanism in an 
armed state; 

[0019] FIG. 4 is a side vieW of the fuZe mechanism and 
grenade of FIG. 1 impacting a ground surface at an angle 0t 
Which causes momentary disarming of the previously armed 
fuZe mechanism; 

[0020] FIG. 5 is a top vieW of the fuZe mechanism and its 
grenade body landing at an angle non-parallel to a ground 
surface illustrating the error envelope, represented by [3, 
Within Which unintended, momentary disarming of the fuZe 
mechanism may occur should the grenade strike the ground 
surface or a target Within the angles de?ned by +/—[3; 

[0021] FIG. 6 is a cross-sectional side vieW of a fuZe 
mechanism in accordance With a preferred embodiment of 
the present invention, shoWing the fuZe mechanism in an 
unarmed state; 

[0022] FIG. 7 is a bottom vieW of the fuZe mechanism of 
FIG. 6 in accordance With directional line 7-7 in FIG. 6; 

[0023] FIG. 8 is a side cross sectional vieW shoWing the 
fuZe mechanism of FIG. 6 in an armed condition; 

[0024] FIG. 9 is a bottom vieW of the fuZe mechanism of 
FIG. 8 in the armed state; and 

[0025] FIG. 10 is a perspective vieW of the lock post. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] Referring to FIGS. 6 and 7, a munition 100 
incorporating a fuZe mechanism 102 is illustrated. The fuZe 
mechanism 102 is secured to a grenade body or other 
explosive implement 104. The fuZe mechanism 102 is 
similar to the fuZe mechanism 10 of FIG. 1 in that the 
mechanism 102 also includes a fuZe housing 106 Within 
Which is disposed an arming screW 108 and an inertia Weight 
110. The arming screW 108 includes a threaded portion 112 
Which is engaged in a threaded opening 114 in the Weight 
110. A drag ribbon 111 is secured to an upper end of the 
arming screW 108. 

[0027] The arming screW 108 includes a ?ring pin tip 
portion 116 Which is aligned With a bore 118c in a lock post 
118 When the fuZe mechanism 102 is in its unarmed or safe 
state. The lock post 118 resides Within an opening or a bore 
120 formed in a slide member 122. A biasing member 124 
(shoWn in phantom) resides Within a cavity or recess 126 in 
the slide member 122. The slide member 122 also includes 
a recess 128 Which houses a stab detonator 130. The slide is 
mounted for longitudinal movement along betWeen a hous 
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ing 106 and a bottom cover 132. A tab 134 formed from the 
bottom cover 132 forms a surface against Which one end of 
the biasing spring 124 abuts. 

[0028] With speci?c reference to FIG. 7, the bottom cover 
132 includes a slot 135 formed longitudinally in line With the 
aXis of movement of the slide member 122. The slot 135 is 
Wider than the Width of the lock post 118 such that the lock 
post 118 is able to drop into the slot 135 When the slide 
member 122 is moved from the safe or stoWed position to an 
armed position. 

[0029] Referring to FIG. 10, the lock post 118 is shoWn in 
greater detail. The lock post includes a base portion 118a, a 
neck portion 118b and a bore 118c Within Which the ?ring 
pin tip 116 of the arming screW 108 engages When the slide 
member 122 is in its unarmed or safe position. The lock post 
118 may be formed from any structurally suitable material 
such as steel, brass or aluminum. 

[0030] Referring noW to FIG. 8, during deployment of the 
munition 100, the drag ribbon 111 encounters vibratory and 
spinning motions as the munition 100 falls toWard the 
ground or a target. This dynamic drag ribbon 111 movement 
unscreWs the threaded portion 112 of the arming screW 108 
from the Weight 110, thus causing the entire ?ring pin tip 116 
to be WithdraWn from the lock post 118. As soon as this 
occurs, the biasing spring 124 immediately urges the slide 
member 122 to the right in the draWing of FIG. 8. As the 
slide member 122 reaches its rightmost fully eXtended 
position shoWn in FIG. 8, the lock post 118 drops into the 
slot 135 in the bottom cover 132. In this position the stab 
detonator 130 is noW aligned With the longitudinal aXis of 
the ?ring pin tip 116 of the arming screW 108. The engage 
ment of the lock post 118 Within the slot 135 is shoWn in 
FIG. 9. 

[0031] As can be seen in FIGS. 8 and 9, a bottom edge 
118d of the lock post 118 abuts an edge 132a of the bottom 
cover 132 to prevent the slide member 122 from again 
moving toWards the left in the draWing of FIG. 8, thus 
preventing the stab detonator 130 from moving momentarily 
out of longitudinal alignment With the ?ring pin tip 116 of 
the arming screW 108. Thus, once the slide member 122 is 
moved into its armed position shoWn in FIG. 8, it Will 
remain in this position regardless of the orientation With 
Which the munition 100 impacts a ground surface or target. 

[0032] The fuZe mechanism 102 of the present invention 
thus eliminates the haZardous condition of armed but 
undetonated munitions being left on a ground surface by 
maintaining arming screW 108 ?ring pin tip 116 to stab 
detonator 130 alignment during the explosive initiation 
event occurring during the grenade 100 and ground surface 
or target impact. Importantly, the fuZe mechanism 102 
accomplishes this Without signi?cantly increasing the com 
pleXity and cost of the fuZe mechanism, and Without increas 
ing the envelope of the fuZe mechanism. 

[0033] Those skilled in the art can noW appreciate from 
the foregoing description that the broad teachings of the 
present invention can be implemented in a variety of forms. 
Therefore, While this invention has been described in con 
nection With particular eXamples thereof, the true scope of 
the invention should not be so limited since other modi? 
cations Will become apparent to the skilled practitioner upon 
a study of the draWings, speci?cation and folloWing claims. 
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What is claimed is: 
1. A fuZe for a munition, comprising: 

a fuZe housing: 

an arming screW having a ?ring pin tip moveable 
longitudinally Within said fuZe housing betWeen an 
unarmed position and an armed position; 

a ?rst arming member adapted to operably engage With 
said ?ring pin tip such that said ?ring pin tip holds 
said ?rst arming member in a ?rst position When said 
arming screW is in said unarmed position, and move 
able to a second position When said arming screW is 
moved into said armed position; 

a biasing member for urging said ?rst arming member 
toWard said second position; 

a second arming member operably associated With said 
?rst arming member and adapted to move from a 
non-locking position When said ?rst arming member 
is in said ?rst position, into a locking position as said 
?rst arming member is moved into said second 
position; and 

Wherein in said locking position said second arming 
member prevents said ?rst arming member from 
moving back toWard said ?rst position. 

2. The fuZe of claim 1, further comprising 

a drag ribbon secured to said arming screW; and 

Wherein said arming screW is threadably engaged Within 
a threaded opening in a component disposed Within 
said fuZe housing, said drag ribbon operating to 
unthread said arming screW from said threaded opening 
When said munition is in a free fall condition. 

3. The fuZe of claim 1, Wherein said ?rst arming member 
comprises a slide member adapted to move slidably longi 
tudinally Within said fuZe housing once said arming screW is 
moved into said armed position. 

4. The fuZe of claim 3, Wherein said slide member 
includes an opening; and 

Wherein said second arming member comprises a lock 
post disposed Within said opening; and 

Wherein said lock post is able to move at least partially out 
of said opening When said slide member moves into 
said second position to abut a portion of said fuZe 
housing, thereby preventing said slide member from 
moving back toWards said ?rst position. 

5. A fuZe for arming a munition, comprising: 

a fuZe housing: 

an arming screW having a ?ring pin tip, said arming 
screW being moveable longitudinally Within said 
fuZe housing betWeen an unarmed position and an 
armed position; 

a slide member adapted to engage With a portion of said 
?ring pin tip such that said ?ring pin tip holds said 
slide member in a ?rst position When said arming 
screW is in said unarmed position, and moveable to 
a second position When said arming screW is moved 
into said armed position, said lock member including 
?rst and second bores formed therein; 

a biasing member for urging said slide member toWard 
said second position once said arming screW is 
moved into said armed position, said slide member 
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placing said second bore in alignment With a deto 
nation device and With a longitudinal axis of move 
ment of said arming screw When said slide member 
is moved into said second position; 

a lock member disposed Within said ?rst bore in said 
slide member and adapted to move from a non 
locking position When said ?rst arming member is in 
said ?rst position, into a locking position protruding 
outWardly from said ?rst opening When said ?rst 
arming member is moved into said second position; 
and 

Wherein in said locking position said lock member 
prevents said slide member from moving back 
toWard said ?rst position, thereby maintaining said 
second bore in alignment With said detonation 
device. 

6. The fuZe of claim 5, further comprising: 

a drag ribbon secured to said ?ring pin for causing 
rotational movement of said arming screW after said 
munition is deployed above a ground surface and is 
falling to Earth; 

Wherein said arming screW comprises a threaded portion 
and said fuZe housing comprises a component having a 
threaded opening Within Which said threaded portion of 
said arming screW is engaged; and 

said drag ribbon operating to cause rotational movement 
of said arming screW to unscreW said ?ring pin from 
said threaded opening as said munition falls to said 
Earth. 

7. The fuZe of claim 5, Wherein said fuZe housing includes 
a bottom Wall; and 

Wherein said slide member slides upon said bottom Wall 
in moving betWeen said ?rst and second positions. 

8. A fuZe for arming a munition, comprising: 

a fuZe housing; 

an arming screW having a ?ring pin tip disposed Within 
said fuZe housing, said arming screW being moveable 
longitudinally betWeen an unarmed position and an 
armed position; 
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a slide member having a ?rst portion engaged With said 
?ring pin tip When said arming screW is in said unarmed 
position, and moveable slidably in a direction generally 
perpendicular to said longitudinal movement of said 
arming screW betWeen a ?rst position Wherein said 
?ring pin tip is engaged With said slide member, and a 
second position laterally displaced from said fuZe hous 
ing When said arming screW is moved into said armed 
position; 

a biasing member operably associated With said slide 
member for biasing said slide member into said second 
position as soon as said arming screW moves into said 
armed position; and 

a lock member operably associated With said slide mem 
ber for engaging said slide member and holding said 
slide member in said second position as soon as said 
slide member moves into said second position, thereby 
maintaining said fuZe in an armed state regardless of an 
orientation of said fuZe When said fuZe and its associ 
ated munition impacts a target. 

9. The fuZe of claim 8, Wherein said slide member 
includes a bore that aligns With a longitudinal aXis of said 
arming screW When said slide member is moved into said 
second position, said bore providing an unimpeded path to 
a detonation device disposed Within said fuZe. 

10. The fuZe of claim 8, further comprising: 

a drag ribbon secured to said ?ring pin; 

Wherein said fuZe includes a Weight disposed Within said 
fuZe housing, said Weight having a threaded opening; 

Wherein said arming screW includes a threaded portion 
Which is engaged With said threaded opening; and 

Wherein said drag ribbon operates to unthread said arming 
screW from said Weight after said munition is deployed 
and is falling to Earth. 


