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The invention described herein may be manufactured 
and used by or for the Government, for governmental 
purposes, without the payment to me of any royalties 
thereon. . . . . . . . . . . . . . . . . . . . ...- ? - ? . . . 

This invention relates to fuzes and more specifically 
to a time-impact fuze for handgrenades or the like. 

- It has been found that hand grenades employing the 
all-ways type of fuze have proven extremely dangerous 
to the using personnel in that the fuze armed and fired 
too quickly while still in effective proximity of the thrower. 
The selective. time-impact fuze of this invention utilizes 
the all-ways type of fuze in combination with a detent 
means which provides a sufficient delay to allow the gren 
ade to reach a safe distance from the thrower before 
the fuze becomes armed for impact firing. There is 
also incorporated in the fuze a selective means enabling 
the thrower to select either a powder delay train or the 
combination of powder delay train and the all-ways im 
pact fuze. Another novel feature of the fuze of this 
invention is the provision of vents within the fuze body 
for receiving any smoke or sparks and confining them 
within the body. - - 

The specific nature of the invention as well as other 
objects and advantages thereof will clearly appear from 
the following description and accompanying drawings 
in which: . . . 

Figure 1 is a sectional view of the fuze mounted in 
the cap of a handgrenade. 

Figure 2 is a view taken along line 2-2 of Figure 1. 
Figure 3 is a view taken along line 3-3 of Figure 1. 
Figure 4 is a plan view of the fuse housing with its 

closure removed and showing the internal vents. - - - 
Figure 5 is a fragmentary sectional view of a modified 

all-ways fuze positioned in the all-ways fuze cavity of 
the selective time-impact fuze. - .…… 

Referring now to the drawings by characters of refer 
ence there is shown in Figure 1 an embodiment of my 
invention wherein 1 generally indicates the body of a 
handgrenade having a die cast cap 2 threadedly receiving, 
as indicated by reference numeral 3, a bouchon 4 having 
mounted thereon an operating lever 5 extending across 
its top and down the side of the grenade body. The bou 
chon 4 is formed with a recess 6 in its top providing two 
upstanding walls 7 and 8. A pin 9 supported by the walls 
carries a spring 10 engaging a striker 11 for striking a 
primer cap 12 positioned in the bottom of the recess 6 
when the operating lever 5 has been released by the 
thrower. The lever 5 and striker 11 are held inopera 
tive by means of a safety pin 13 positioned in the vertical 
walls 6a and 6b of the lever 5 and the walls 7 and 8 
of the bouchon, as best seen in Figure 2, until such time 
as it is desired to use the grenade whereupon the safety 
pin is withdrawn, while the thrower's hand holds the 
downwardly projection portion of the lever and body. 
The bouchon has a bottom recess 14 wherein is keyed, as 
at 15, a housing 16 having a closure 17. Fixed in the 
lower portion of the housing 16, is a booster 18 having 
a relay 18a fixed therein. An opening 19 in the lower 

2 
portion forms a flash passage between the primer detona 
tor 20a of the all-ways fuze 20 in the cavity 21 of the 
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housing assembly 16 and 17 and the relay 18a. The 
relay 18a is also in communication with the primer cap 
2 by means of a power time train 12a which extends 
through the housing 16 and bouchon 4. The all-ways fuze 
20 comprises a sleeve 22 housing a firing pin 23 slidable 
therein. The sleeve 22 has a primer detonator. 20a 
fixed in one end in line with and opposite the opening 
19. The firing pin has a traverse bore 24 adjacent its 
fear end within which are retained two balls 25 and 
26 kept in spaced relationship by an arming pin 24 hav 
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ing its shank normally slidably positioned in the bore 
30 of the closure 17 and a bore 29 in the rear portion 
of said pin and intersecting the traverse bore 24. The 
prick end of said firing pin is resiliently spaced from the 
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primer detonator 20a by means of a helical spring 23a. . 
The shank of the arming pin 27 has a necked section 
31 adjacent its end in the firing pin and a flanged top 
32 in engagement with a combustible detent 32a. A 
helical spring 33 about the shank and between the flange 
top 32 and a base 30a in the bore 30 maintains contact 
between the flanged top and a combustible detent 32a. 
The combustible detent releasably maintains, the arm 
ing pin in the bores 29 and 30 when the fuze is set for 
impact firing. The cavity 21, has a dome shaped top. 
wall 21a so that when the arming pin has released the 
all-ways fuze, the firing pin will be cammed toward the 
primer detonator should the side of the grenade strike 
the target. When the combustible detent functions, the 
arming pin is ejected from the firing pin into the cavity 
4a of the bouchon and the ball 25 and 26 rolled toward 
the longitudinal axis of the firing pinto permit the fir 
ing pin to slide in the sleeve 22 and strike the primer 
detonator upon impact. The combustible detent .32a 
covers the bore 30 in contact with the flanged end of the 
firing pin and is retained in the position by the bottom 
face of the bouchon. At one edge the detent is in con 
tact with a black powder igniter pellet 34 in a recess 34a 
of the closure 17. A short time delay train 35 located 
entirely within the bouchon connects the black powder 
pellet with the primer cap 12. A selector 36 compris 
ing a shaft 37 rotatable in the base of the bouchon and 
held against lateral movement by means of a split ring 
38 has one end projecting into the cavity 4a provided 
with a finger 39 in line with the combustible detent and 
arming pin. The opposite end of the shaft extends out 
wardly of the bouchon and has fixed thereto an arm 
40 perforated at its free end as at 41 and receiving the 
safety pin 13. The housing 16 has formed therein radially 
spaced chambers 42 for receiving and storing smoke and 
sparks of the combustible elements of the fuze to prevent 
the same escaping to the atmosphere and thereby warning 
the enemy. The chambers also contain sufficient oxygen 
for normal combustion of the combustible elements and 
provide a sufficiently large expansion chamber to prevent 
excessive pressure build up. The chambers are in com 
munication with each other by means of a channel 43 
formed in the bottom of housing recess 17a. The cavity 
21 is in communication with the chambers 42 by means 
of a duct 44 connecting the cavity 21 with one of said 
chambers. The recess 4a in the bouchon is. in communi 
cation with channel 43 and the said chambers by means 
of a duct 45 in the bouchon aligned with a duct 46 in 
the closure member. 

In operation the grenade is held in the hand of the 
thrower with the fingers embracing the grenade body 
and lever. The safety pin, is pulled and the grenade 
thrown releasing the lever which flies off allowing the 
striker to fire the primer cap. The primer cap ignites 
the delay train 12a which burns to function the booster, 
unless the grenade is sooner detonated by impact, and 
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simultaneously signites the short time: ; delay train 
which ignites the black powder igniter pellet which in 
turn ignites the combustible detent. The short time de 
lay and the combustible detent burn with sufficient delay 
to allow the grenade to reach a safe distance from the 
thrower and then permits the arming pin to be forced 
up into the cavity 4a of the bouchon by action of the 
spring under the flanged head of the arming pin, thus 
arming the all-ways: fuze mechanism for functioning 
under impact. The firing pin moves down in the sleeve 
containing the primer detonator to strike the said detona 
tor if the bottom of the grenade strikes the target. If 
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the grenade strikes the target on its fuze, the primer detona 
tor moves towards the firingpin, and if the grenade strikes 
the target at any angle to the vertical axis of the grenade 
the firing pin is cammed into the primer detonator as 
the rounded end of the firing pin moves along the dome 
shaped top of the cavity 2. The selector held in position 
by the Safety pin through the selector arm, dogs the all 
ways fuze arming pin, and in that position the grenade 
is functioned by the time delay train 12a : only. If, after 
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bouchon having a downwardly directed cavity for re 
ceiving an arming pin of an all-ways fuze, a depending 
housing in the base of said bouchon and directed inwardly 
of Said cap, said housing being provided with a cavity 
having truncated walls and a dome shaped top wall, an 
all-ways fuze positioned in said cavity, a perforation in 
said dome shaped top wall in alignment with said down 
wardly directed cavity and said all-ways fuze, an all 
ways fuze spring loaded arming pin positioned partially 
in said all-ways fuze and partially in said perforation, a 
combustible detent positioned across the open end of said 
perforation and in engagement with said arming pin, a 
black powder pellet fixed adjacent one edge of said de 
tent, a first delay powder train through said bouchon 
and said housing and spaced from said cavity, said first 
delay powder train connecting said primer with said 
booster for time delay functioning of said grenade, a sec 
orid delay powder train of relative short burning period 

20 
in Said bouchon, said second delay powder train connect 
iing said primer and said black powder pellet to ignite said 
combustible detent for impact firing of said grenade. 

pulling the safety pin and while the grenade is still 
gripped in the hand, the selector is moved 90° in a 
counterclockwise direction the arming pin is free to 
move into the cavity 4a upon the burning of the com 
bustible detent. As a further safety against the firing 
of the all-ways fuze by centrifugal means due to exces 
sive spin from a "snap' of the wrist in throwing, the arm 
ing pin is necked so as to be caught at the edge of the 
arming pin perforation in the dome, due to any excessive 
off axis pressure on the all-ways fuze assembly, thus pre 
venting the full arming of the impact mechanism until 
the effect of spin is dissipated, but upon such dissipation 
still allowing normal arming and subsequent impact func 
tioning. , 

In Figure 5, there is shown a modified all-ways: fuze, 
generally indicated by the reference character 50, posi 
tioned in the cavity 21 of the housing assembly members 
16 and 17. The modified all-ways fuze comprises, a 
sleeve 51 having a primer detonator 52 fixed in one end 
and in communication with the flash passage 19. The 
opposite end of sleeve 5 is provided with an inwardly 
directed bevel 53. Slidably positioned in the sleeve 51 
is a sleeve 54, its longitudinal perforation receiving an 
arming pin 27. The sleeve 54 is longitudinally siotted, 
as indicated by the reference numeral 55, to receive the 
firing pin 57. Adjacent the primer detonator is a helical 
spring 56 in the sleeve 51 which resiliently supports the 
firing pin 57 stamped from sheet metal. The spring 
56 also resiliently spaces the sleeve members 5 and 54 
in the cavity 2. The firing pin is formed with a prick 
point 58 at the end adjacent the primer detonator and 
oppositely directed arms 59 and 60 in contact with 
spring 56. The body 61 and the circular head 62 are 
slidably positicned in the slot 55 and normally held di 
agonally of the vertical axis of the fuze by the arming 
pin 27 which has one end in contact with the head 62. 
The arm 60 is always in contact with the bottom of 
sleeve 54. In operation the arming pin is ejected from 
the sleeve 54 and the arm 60 is pivoted about the bot 
tom of sleeve 54 due to the action of spring 56 causing 
the body and head to move through the slot 55 and 
align the prick point with the primer detonator. Upon 
impact either the primer detonator carried by sleeve 51 
moves toward the firing pin or the firing pin carried by 
sleeve 54 moves toward the primer detonator. 

I claim: 
1. In a hand grenade employing a pivotally supported 

and spring urged primer striker means normally held in 
safe position by means of a safety pin which is with 
drawn prior to throwing the genade, a selective time-im 
pact fuse comprising a bouchon threadedly fixed to the 
cap of Said grenade and Supporting said striker means 
in a recess formed in its top, a primer fixed in said recess 
in cooperative relationship with said striker means, said 

2. The time-impact fuze of claim, 1 wherein said 
bouchon is provided with a radial bore, a selective time 
impact means rotatably mounted in said bore, said means 
comprising a shaft rotatable in said bore and held against 
longitudinal movement therein, said shaft having a finger 
extending from one end substantially across said detent 
and normally in alignment with and obstructing move 

30 
ment of said arming pin, the opposite end of said shaft 
provided with an arm normally in engagement with said 

I safety pin, said arm manually movable upon withdrawal, 
of said safety to rotate said shaft to move the finger out 
of alignment with said arming pin providing an unob 

: Structed path of travel for the arming pin when said pin 
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is released by the combustible detent to arm said grenade 
for impact firing. 

3. The time-impact fuze of claim 2 wherein said fuze is 
provided with smoke and spark concealment means com 
prising radially spaced chambers in said housing, channel 
means interconnecting said chambers, a first duct passing 
through said bouchon and said housing member having 
one end in communication with said downwardly directed 
cavity and said perforation, the opposite end of said first 
duct in communication with said channel, a second duct 
Iccated in said housing, said second duct having one end 
in communication with said cavity containing the all-ways 
fuze and its opposite end in communication with one of 
said chambers, said ducts receiving and directing smoke 
and sparks formed by the combustible elements to said 
chambers. 

4. The time-impact fuze of claim 3 wherein said fuze 
is provided with safety means to prevent premature func 
tioning of the all-ways fuze due to centrifugal force 
created by excessive spin when the grenade is thrown, 
said safety means comprising a tapered neck formed in 
said arming pin adjacent the end normally positioned in 
said all-ways fuze, said neck engaging the edge of the 
perforation in the dome after the pin has been released 
by the combustible detent, said neck disengaging said 
edge after the spin of the grenade has been sufficiently re 
duced, said pin entering the downwardly directed cavity 
to release the all-ways fuze for impact functioning. 

5. In a hand grenade a time-impact fuze comprising a 
bouchon threadedly engaged to the cap of the body of 
said grenade and supporting a spring urged striker means 
normally held in safe position by a safety pin which is 
withdrawn prior to throwing the grenade, said striker 
means releasable upon throwing said grenade to fire a 
primer fixed in said bouchon and extending into said cap, 
a booster fixed in said housing, a first firing delay train 
communicating said primer with said booster for time 
delay firing, a combustible detent in said housing, a sec 
ond firing delay train of shorter burning period than said 
first train and communicating said primer with said 
combustible detent, an all ways fuze in said housing hav 
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ing an arming pin in operable relationship with said 
detent, selector means comprising a shaft rotatably mount 
ed in said bouchon and held against longitudinal move 
ment, said shaft having a finger extending from one end 
substantially across said detent and in the path of said 
arming pin, the opposite end of said shaft provided with 
an arm normally in engagement with said safety pin, said 
arm movable upon withdrawal of said safety pin to rotate 
said shaft to move the finger out of alignment with said 
arming pin when said pin is released by the combustible 
detent to arm said grenade for impact firing. 

6. In a hand grenade a time-impact fuse comprising a 
bouchon threadedly engaged to the cap of the body of 
said grenade and supporting a spring biased striker nor 
mally held in a safe position by a pin adapted to be with 
drawn prior to throwing the grenade, said striker re 
leasable to fire a primer fixed in said bouchon and extend 
ing into said cap, a booster fixed in said body, a first fir 
ing delay train communicating said primer with said 
booster for time delay firing, a combustible detent in said 
body, a second firing delay train of shorter burning period 
than said first train and communicating said primer with 
said combustible detent, an all-ways fuse in a cavity 
formed in said body and having an arming pin in operable 
relationship with said detent and means for selectively 25 2005,053 
rendering said all-ways fuse operable to arm said grenade 
for impact firing. 
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7. The time-impact fuse of claim 6 wherein said body 

is provided with interconnecting chambers communicat 
ing with the said all-ways fuse cavity and being entirely 
within said fuse, said chambers containing sufficient oxy 
gen for normal combustion of said firing delay trains and 
providing a volume to prevent excessive pressure build up 
and to receive and store the products of combustion. 

8. The time-impact fuse of claim 6 wherein said means 
for selectively rendering said all-ways fuse operable com 
prises a shaft rotatably mounted in said bouchon and 
held against longitudinal movement, said shaft having a 
finger extending from one end substantially across said 
detent and in the path of said arming pin, the opposite 
end of said shaft provided with an arm normally in en 
gagement with said safety pin, said arm movable upon 
withdrawl of said safety pin to rotate said shaft to move 
the finger out of alignment with said arming pin. 
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