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(57) ABSTRACT 

The improvements are applicable to fuses provided with a 
container (9) inside which may move axially a slider (10) 
having an electrical generator (1), the activation of which 
provides the electrical energy required for the operation of 
the fuse, delivering this energy to an electronic circuit (11) 
which discharges on a detonator (8), which causes the 
detonation which through a multiplier (12) is transmitted to 
the explosive charge of the grenade. The novelty consists in 
that two electronic timers are provided which are mutually 
independent and which may operate under different or 
identical technologies, one analogue and the other digital, 
and in that the detonator (8) and the multiplier (12) in a 
resting position are unaligned, with alignment resulting from 
a displacement caused by a specific arrangement of the 
elements of the explosive chain. 
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MECANOTRONIC FUSES FOR HAND GRENADES 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a divisional of U.S. application 
Ser. No. 10/111,443 filed Jul. 26, 2002, now pending, which 
claims priority from Spanish Patent Application 9902367 
filed Oct. 27, 1999, the contents of which are hereby 
incorporated by reference. 

OBJECT OF THE INVENTION 

0002 The present invention relates to the field of elec 
tromechanical fuses for hand grenades. Its objective is to 
make independent their different internal devices, thereby 
increasing the intrinsic Safety of any fuse designed accord 
ing to the references cited in the background. 
0003. The improvements affect on one hand, the opera 
tion of the control electric circuit and the arrangement of its 
elements and on the other, the arrangement of the detonator 
and the multiplier, and its motion from the unaligned posi 
tion to the aligned position. 

BACKGROUND OF THE INVENTION 

0004 The applicant holds Spanish invention patent appli 
cation number 9502554, relating to a electromechanical fuse 
for a handgrenade, which describes a fuse with mechanical 
activation and electronic operation whose container, which 
is axially coupled to the grenade body, houses in it a slider 
which moves axially after releasing a conventional lever 
safety. Said slider has the detonator fixed in a position 
unaligned with respect to the multiplier, so that if the 
detonator were to explode before arming of the fuse the 
expansion wave would not be transmitted to the multiplier 
nor to the main explosive charge, rendering the grenade 
useless but without any danger. 
0005 The slider holds within it a small electrical gen 
erator whose rotational motion is produced by a spiral spring 
which means of a Suitable transmission also causes an axial 
displacement of the slider. Thereby a single action generates 
the electrical power required to operate the fuse and initiate 
the detonator, and changing the latter from the unaligned 
position to the aligned position with the multiplier. 
0006 The detonator is powered through an electronic 
circuit which includes a safety switch which keeps the 
detonator short-circuited and a double timer. 

0007. After the lever safety is released the slider moves 
axially, with the detonator passing to its aligned position and 
electrical energy being generated. When said motion is 
completed the safety switch is acted on and the detonator 
short-circuit opened. After the first timer period for launch 
ing safety passes a first Switch closes, and after a second 
timer for operation runs out electricity is discharged to the 
detonator which is initiated as a result. 

SUMMARY OF THE INVENTION 

0008. The improvements proposed by the invention are 
designed, as previously stated, to increase the safety of the 
grenade, and are based on two or more independent timers 
and the Suitable arrangement of the redundant electronic 
components which affect safety, and in the modification of 
the arrangement of the detonator and the multiplier so that 
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they remain in the unaligned position until after a safety 
launching timer runs out, with the corresponding implemen 
tation of a different use for this timer. 

0009 For this purpose and more specifically, the elec 
tronic control circuit and the arrangement of the explosion 
chain elements are modified. Although it is described here as 
a joint modification, each one would provide on its own 
advantages over previous designs. 

0010. The improvement on the electronic control circuit 
consists of using timers which operate with different tech 
nologies, one analogue and the other digital, which makes 
them independent to external influences such as temperature 
or electromagnetic radiation. 
0011 Timers of the same technology, whether analogue 
or digital, may also be employed placed in different posi 
tions and orientations, so that they are independent to 
external events such as impacts and radiation. This latter 
Solution is applicable to any redundant components, whether 
identical or similar. The obvious application of this solution 
is in fuses which require more than two timers. 
0012. The improvement of the arrangement of the ele 
ments of the explosion chain, the detonator and the multi 
plier, consists of placing the multiplier joined to the slider So 
that during the mechanical operation of the fuse the two 
elements move jointly, maintaining the unaligned position 
between said multiplier and the detonator. The union of the 
multiplier and slider should be such that it can be released 
by a small electro-explosive gas generator or a similar 
device. 

0013 An expansion chamber solidly joined to the slider 
houses on its top end an electro-explosive gas generator or 
a similar device, while at its opposite end it is closed by the 
multiplier in an arrangement Such that when the electro 
explosive actuator operates the gases it generates push the 
multiplier and separate it from the slider, placing it in an 
aligned position with the detonator. Initiation of the electro 
explosive actuator takes place when the launching safety 
timer runs out. 

0014) A trip switch in the lower part of the slider main 
tains the detonator in a short-circuit through the multiplier, 
so that until the slider and the multiplier have separated the 
detonator cannot be initiated. 

0015. When the multiplier and detonator are in an aligned 
position, after the operation timer runs out, the detonator is 
initiated causing the detonation of the multiplier and Sub 
sequently that of the main explosive charge. 

DESCRIPTION OF THE DRAWINGS 

0016. The characteristics of the present invention will be 
better understood in view of the accompanying drawings of 
a preferred embodiment of the invention, where for purposes 
of illustration only and in a non-limiting manner the fol 
lowing is shown: 
0017 FIG. 1. Shows a block diagram of the modified 
electronic circuit without applying the modification relating 
to the arrangement of the explosive chain elements. 
0018 FIGS. 2 to 5.—Show a schematic representation in 
a sectional side view of an electro-mechanical fuse for a 
hand grenade constructed according to the object of the 
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invention, showing only its lower part where the improve 
ments are found corresponding to arrangement of the ele 
ments of the explosive chain. Specifically, FIG. 2 shows the 
fuse in a resting state (storage, transport, handling and up to 
the moment of launching). FIG. 3 shows the fuse in a 
launching safety state (after launching). FIG. 4 shows the 
fuse in an armed State (final moments before detonation). 
FIG. 5 shows the fuse at the time of initiation (explosion of 
the detonator and successively of the multiplier and the main 
explosive charge). 

0.019 FIG. 6.—Shows a schematic block diagram of the 
modified electronic circuit, including the modified arrange 
ment of the elements of the explosive chain. 

PREFERRED EMBODIMENT OF THE 
INVENTION 

0020 Description of the improvements with reference to 
the figures will first be made regarding the arrangement of 
the elements of the explosive chain, and later regarding the 
electronic circuitry with block diagrams shown in FIGS. 1 
and 6. 

0021. As mentioned above, the improvements of the 
invention are applicable to electromechanical fuses com 
prising a container (9) which houses a slider (10) within 
which is placed an electric generator (1), which slider (10) 
can move axially within container (9) when a lever (not 
shown) is moved, by means as those of Spanish invention 
Patent No. 9502554, while generator (1) is activated by a 
spring coil and a transmission mechanism (also not shown, 
as they are identical to those of said Patent 9502554). 
Generator (1) produces the electrical power required for 
operation of the entire fuse, and delivers it to an electronic 
circuit (11) which at due time discharges it on detonator (8), 
causing a detonation which through multiplier (12) will be 
transmitted to the main explosive charge of the grenade (not 
shown). 
0022. From this basic structure, the improvements of the 
invention are centred in that on the side of the electronics 
module (11) is placed an expansion chamber (13), consisting 
of a bushing (14) of a suitable strength on whose top end, 
closing it, is an electro-explosive actuator (15), while on its 
bottom end is inserted a piston (16) integrally connected to 
support (17) of multiplier (12), so that said multiplier (12) 
instead of being attached to container (9) as in invention 
patent 9502554, is carried by the slider (10) during the 
mechanical operation of the fuse, as shown in FIG. 2. 
0023. In a resting position, as shown in said FIG. 2, the 
detonator (8.) and the multiplier (12) are unaligned by the 
interposition of wall (18). This situation remains throughout 
the launching safety time, as shown in FIG. 3. 

0024. A trip switch (19) placed at the bottom (20) of 
slider (10)keeps detonator (8) short-circuited. 

0025) Electronics module (11), as shown in FIG. 6, 
comprises two timers (4) and (6), the first (4) analogue and 
with a shorter time set, preferably 3.5 seconds, which 
discharges through Switch (5) on electro-explosive actuator 
(15), which acts on piston (16) causing the motion of the 
multiplier support (17) and the multiplier itself (12) to the 
aligned situation shown in FIG. 4, finalising the arming 
process of the fuse. 
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0026. This axial movement of multiplier (12), and more 
specifically of its support (17), activates the trip switch (19) 
opening the short-circuit of detonator (8), which is now in an 
aligned position with multiplier (12) and can be initiated. 
0027. At the end of the second timer (6), digital and with 
a somewhat longer time set, preferably four seconds, it 
discharges through Switch (7) on detonator (8), which gen 
erates a detonation wave which through multiplier (12) and 
amplified by it is transmitted to the main explosive charge of 
the grenade. 
0028 Electrical power supply is obtained from electrical 
generator (1) driven by a mechanism similar to that 
described in patent 9502554. The power generated arrives at 
the electronic circuit and is stored by two redundant capaci 
tors (21) and (22). A diode (3) prevents the energy from 
dissipating if there is a short-circuit external to the electronic 
circuit itself. 

0029. At the time of receiving power from capacitors (21) 
and (22), the aforementioned timers (4) and (6) are started. 
The first (4) is an analogue timer of the first degree which 
controls Switch (5), jointly forming what is known as the 
“launching safety. The second (6) is a precision digital 
timer which acts on switch (7), determining the “operation 
time. 

0030. At the end of the launching safety time switch (5) 
is closed, so that after the operation time runs out and Switch 
(7) is closed the electrical energy stored in capacitors (21) 
and (22) is discharged on detonator (8), initiating the explo 
sion of the hand grenade. 
0031. As the two timers operate under different technol 
ogy, analogue and digital, they are independent from each 
other to external stimuli which could never be a cause of 
joint failure. Thus, even if an external circumstance were to 
cause malfunction of one of the two timers the other would 
still operate correctly, ensuring that the hand grenade will 
never explode before the end of the launching safety period. 
0032 To complete the independence from external 
agents capacitors (21) and (22), and any other electronic 
components which, due to design or safety requirements, are 
redundant will be placed in different positions and orienta 
tions, thereby preventing a single external stimulus causing 
the failure of both redundant components. 

1. Improvements in electro-mechanical fuses for hand 
grenades, applicable to the types of fuse which comprise a 
container which houses a slider which can move axially and 
in which in turn is housed an electrical generator, which 
produces power required by the entire fuse, delivering it to 
an electronic circuit which with a timed delay discharges it 
on a detonator which detonation, through a multiplier is 
transmitted to a main explosive charge of the handgrenade, 
essentially characterized in that it includes at least two 
mutually independent electronic timers which can be one of 
configured, combined and preset independently from each 
other, acting sequentially for the final explosion of the 
grenade to occur wherein the independent electronic timing 
is provided by corresponding electronic timers and which 
operate by the same technologic principle, analogue or 
digital, with identical or similar components, which are part 
of each delay, so that in this case the electronic timers are 
placed in one of different positions and different orienta 
tions. 
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2. Improvements in electromechanical fuses for hand 
grenades, applicable to the types of fuse which comprise a 
container which houses a slider which can move axially and 
in which in turn is housed an electrical generator, which 
produces power required by the entire fuse, delivering it to 
an electronic circuit which with a timed delay discharges it 
on a detonator which detonation, through a multiplier is 
transmitted to a main explosive charge of the handgrenade, 
essentially characterized in that it includes at least two 
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mutually independent electronic timers which can be one of 
configured, combined and preset independently from each 
other, acting sequentially for the final explosion of the 
grenade to occur wherein the first and the second electronic 
timer each operate by the same technological principle but 
are placed in one of different positions and different orien 
tations. 


