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TITLE: ELECTRONIC PROGRAMMING SYSTEM FOR DETONATING FUSES. 

------------ 

The present invention relates to an electronic prog ramming 

system for programmable ammunition, which, since th ey are 

provided, for example, with guide systems for targe t aiming 

and interception, have to be programmed before the 

deflagration of the ammunition itself by means of a  firearm 

with medium - big caliber. 

Said ammunition normally comprise, inside the deton ating 

fuse, a plurality of electronic devices, which rece ive 

commands, store them and use them, for example, for  

locating a target or aiming at it. 

Mechanical programming systems of the detonating fu ses are 

already known in the technical field, such as for e xample 

the so-called "setter" systems, in which the detona ting 

fuse is mechanically programmed to deflagrate after  a 

predetermined amount of time. 

There are, furthermore, programming systems of the 

detonating fuses which use electromagnetic waves, s ent by 

suited transmitter devices, in order to transfer 

information to the electronic devices comprised in said 

detonating fuse. 

Said electromagnetic waves are received by receiver  

devices, arranged inside the detonating fuse, progr amming 

in this way the detonating fuse itself. 

These latter systems, which are normally applied on  

firearms with medium - big calibers, are not reliab le, 

since the great number of electromechanical devices  present 

in the firearm can cause interferences with said 

electromagnetic signal, thus generating a programmi ng which 

is often wrong. 

Finally, there are ammunition programming systems w hich 

send data to the electronic devices in the detonati ng fuse 

TITLE: ELECTRONIC PROGRAMMING SYSTEM FOR DETONATING FUSES. The present invention
relates to an electronic programming system for programmable ammunition, which, since they are
provided, for example, with guide systems for target aiming and interception, have to be programmed
before the deflagration of the ammunition itself by means of a firearm with medium - big caliber. Said
ammunition normally comprise, inside the detonating fuse, a plurality of electronic devices, which receive
commands, store them and use them, for example, for locating a target or aiming at it. Mechanical
programming systems of the detonating fuses are already known in the technical field, such as for
example the so-called "setter" systems, in which the detonating fuse is mechanically programmed to
deflagrate after a predetermined amount of time. There are, furthermore, programming systems of the
detonating fuses which use electromagnetic waves, sent by suited transmitter devices, in order to transfer
information to the electronic devices comprised in said detonating fuse. Said electromagnetic waves are
received by receiver devices, arranged inside the detonating fuse, programming in this way the
detonating fuse itself. These latter systems, which are normally applied on firearms with medium - big
calibers, are not reliable, since the great number of electromechanical devices present in the firearm can
cause interferences with said electromagnetic signal, thus generating a programming which is often
wrong. Finally, there are ammunition programming systems which send data to the electronic devices in
the detonating fuse 
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by means of a communication means, normally a cable . 

Said cables are terminated with a particular connec tor, 

which varies according to the communication standar d 

implemented. 

Said cable programming systems, even though much sa fer than 

the above-mentioned ones, require a great amount of  time to 

perform said programming and, therefore, can hardly  be 

automated and directly implemented on firearms with  medium 

- big caliber. The difficulty to automate said syst ems is 

due to the standardized connectors, whose connectio n to the 

different detonating fuses to be programmed has to be 

mainly carried out by hand by an operator. 

For this reason, the detonating fuses are not progr ammed 

when they are already placed in the firearm, for ex ample in 

proximity to breech or in the firing chamber, but t hey are 

pre-programmed offline, before the ammunition are 

positioned in the firearm. The object of present in vention 

is to solve the above-mentioned problems by providi ng a 

programming system of the detonating fuses for 

programmables ammunition, which can be directly imp lemented 

in the firearm by electrically establishing a conta ct 

between the detonating fuse and said system, thus 

remarkably reducing the programming errors of said 

detonating fuses and, furthermore, accelerating the  

programming procedure. 

The programming system according to the present inv ention 

allows the programming of said detonating fuses, by  storing 

the desired information inside them, right before t heir 

firing, thus making the system highly flexible, sin ce in 

this way it is possible to vary the programming of an 

ammunition with respect to the previous one accordi ng to 

the fighting plan, which is conceived according to the 

operating scenario, in a very fast way even in crit ical 

by means of a communication means, normally a cable. Said cables are terminated with a particular
connector, which varies according to the communication standard implemented. Said cable programming
systems, even though much safer than the above-mentioned ones, require a great amount of time to
perform said programming and, therefore, can hardly be automated and directly implemented on firearms
with medium - big caliber. The difficulty to automate said systems is due to the standardized connectors,
whose connection to the different detonating fuses to be programmed has to be mainly carried out by
hand by an operator. For this reason, the detonating fuses are not programmed when they are already
placed in the firearm, for example in proximity to breech or in the firing chamber, but they are
pre-programmed offline, before the ammunition are positioned in the firearm. The object of present
invention is to solve the above-mentioned problems by providing a programming system of the detonating
fuses for programmables ammunition, which can be directly implemented in the firearm by electrically
establishing a contact between the detonating fuse and said system, thus remarkably reducing the
programming errors of said detonating fuses and, furthermore, accelerating the programming procedure.
The programming system according to the present invention allows the programming of said detonating
fuses, by storing the desired information inside them, right before their firing, thus making the system
highly flexible, since in this way it is possible to vary the programming of an ammunition with respect to
the previous one according to the fighting plan, which is conceived according to the operating scenario, in
a very fast way even in critical situations. Moreover, the programming system according to the present
invention is obtained by reducing the maneuver spaces, thus reducing, furthermore, the execution time
needed to perform said programming, since the programming is performed in parallel with other operating
steps of the systems implemented in the firearm, thus increasing the firing frequency. An aspect of the
present invention relates to a programming system of the detonating fuses of programmable ammunition
with the features set forth in appended claim 1. 
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situations. 

Moreover, the programming system according to the p resent 

invention is obtained by reducing the maneuver spac es, thus 

reducing, furthermore, the execution time needed to  perform 

said programming, since the programming is performe d in 

parallel with other operating steps of the systems 

implemented in the firearm, thus increasing the fir ing 

frequency. 

An aspect of the present invention relates to a pro gramming 

system of the detonating fuses of programmable ammu nition 

with the features set forth in appended claim 1.  

Further accessory features are set forth in the app ended 

dependent claims. 

The features and advantages of said system will be more 

clear from the following description of an embodime nt with 

reference to the accompanying drawings, which speci fically 

illustrate what follows: 

• figure 1 illustrates the conceptual block diagram  of 

the electronic programming system of the detonating  fuses 

according to the present invention; 

• figures 2A, 2B and 2C illustrate the actuation 

mechanism according to the present invention, respe ctively 

figure 2A in the resting position in a perspective view, 

figure 2B in the data communication position in a 

perspective view in accordance with that of figure 2A, 

while figure 2C in an intermediate position between  the 

previous ones in a different perspective view; 

• figure 3 illustrates, in detail, the actuator 

according to the presents invention in a cross-sect ional 

view; 

• figure 4 illustrates a time development of the da ta 

flows towards the ammunition and the correct 

synchronization with the use of a timing signal com ing from 

Further accessory features are set forth in the appended dependent claims. The features and advantages
of said system will be more clear from the following description of an embodiment with reference to the
accompanying drawings, which specifically illustrate what follows:  figure 1 illustrates the conceptual block
diagram of the electronic programming system of the detonating fuses according to the present invention;
figures 2A, 23 and 20 illustrate the actuation mechanism according to the present invention, respectively
figure 2A in the resting position in a perspective view, figure 23 in the data communication position in a
perspective view in accordance with that of figure 2A, while figure 20 in an intermediate position between
the previous ones in a different perspective view;  figure 3illustrates,in detail,the actuator according to the
presents invention in a cross-sectional view;  figure 4 illustrates a time development of the data
flowstowardstheammunitionandthecorrect synchronization with the use of a timing signal coming from a
positioning system, for example a satellite system (GPS); 
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a positioning system, for example a satellite syste m (GPS); 

• figures 5A and 5B illustrate two applications of the 

actuation mechanism according to the present invent ion, 

which is implemented in two different modes in a fi rearm. 

With reference to the above-mentioned figures, the 

electronic programming system for programmable ammu nition 

"M" is adapted to send information to a detonating fuse of 

an ammunition "M", which stores the information ins ide it, 

and is also adapted to receive information on the 

characteristics of the ammunition "M" from the deto nating 

fuse itself. 

Said programming system is directly implemented ins ide a 

firearm 1, comprising at least one firearm-control unit 2, 

adapted to control all the systems implemented in s aid 

firearm. The programming system comprises at least one 

actuation mechanism 4, adapted to provide an electr ical 

coupling between the detonating fuse and a programm er-

control device 3, which, via appropriate interfaces , 

manages the data flows for communication both with the 

detonating fuse and with firearm-control unit 2. Ac tuation 

mechanism 4 is controlled by programmer-control dev ice 3 in 

such a way that its movement always occurs in a way  

synchronous with the mechanisms present in firearm 1, which 

are managed by firearm-control device 2 and are ada pted to 

enable firearm 1 to deflagrate an ammunition "M". T he 

actuation mechanism is preferably arranged on trave rsing 

carriage 11 of firearm 1. 

Said actuation mechanism assumes, during its moveme nt, at 

least two positions: 

• a resting position, in which said system does not  

hamper any of the mechanisms adapted for enabling t he 

firearm 1 to deflagrate an ammunition "M"; 

• a position of data exchange, in which the positio n of 

figures 5A and 53 illustrate two applications of the actuation mechanism according to the present
invention, which is implemented in two different modes in a firearm. With reference to the
above-mentioned figures, the electronic programming system for programmable ammunition "M" is
adapted to send information to a detonating fuse of an ammunition "M", which stores the information
inside it, and is also adapted to receive information on the characteristics of the ammunition "M" from the
detonating fuse itself. Said programming system is directly implemented inside a firearm 1, comprising at
least one firearm-control unit 2, adapted to control all the systems implemented in said firearm. The
programming system comprises at least one actuation mechanism 4, adapted to provide an electrical
coupling between the detonating fuse and a programmer-control device 3, which, via appropriate
interfaces, manages the data flows for communication both with the detonating fuse and with
firearm-control unit 2. Actuation mechanism 4 is controlled by programmer-control device 3 in such a way
that its movement always occurs in a way synchronous with the mechanisms present in firearm 1, which
are managed by firearm-control device 2 and are adapted to enable firearm 1 to deflagrate an ammunition
"M". The actuation mechanism is preferably arranged on traversing carriage 11 of firearm 1. Said
actuation mechanism assumes, during its movement, at least two positions:  a resting position, in which
said system does not hamper any of the mechanisms adapted for enabling the firearm 1 to deflagrate an
ammunition "M";  a position of data exchange, in which the position of said actuation mechanism 4
enables electrical connection between the detonating fuse and the programming system for bidirectional
transfer of the data. Said actuation mechanism 4 comprises at least one actuator 41, preferably a
hydraulic piston, which is fitted to said carriage 11 by means of a support 411, preferably collar-shaped,
which surrounds said actuator 41 fixing it to the firearm. Actuator 41 is adapted to longitudinally move at
least one supporting structure 42, present in which are a plurality of contact portions 43, which encounter
at least as many electrically conductive terminals 13 set on the detonating fuse of the ammunition "M",
thus guaranteeing the electrical connection between the two parts. In the descriptive and non-limiting
embodiment, each actuation mechanism 4 is of the telescopic type, in which there are two actuators 41,
respectively 41A with the diameter of its larger cylinder and 413 with smaller diameter, coaxial to each
other. Said contact portions are preferably arranged in a comb shape and each of them comprises at
least one metal upper portion 431, preferably made of steel, adapted for the electrical conduction, and at
least one insulating structure 432, for example made of plastic material. Each contact portion 43
comprises, furthermore, at least one elastic contrast means 44, for example a helical spring, adapted to
adapt said portion 43 to the surface of the detonating fuse, thus guaranteeing a suited contact pressure
on electrically conductive terminal 13 during the programming step of the of actuation mechanism 4 in the
data exchange position. 
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said actuation mechanism 4 enables electrical conne ction 

between the detonating fuse and the programming sys tem for 

bidirectional transfer of the data. 

Said actuation mechanism 4 comprises at least one a ctuator 

41, preferably a hydraulic piston, which is fitted to said 

carriage 11 by means of a support 411, preferably c ollar-

shaped, which surrounds said actuator 41 fixing it to the 

firearm. 

Actuator 41 is adapted to longitudinally move at le ast one 

supporting structure 42, present in which are a plu rality 

of contact portions 43, which encounter at least as  many 

electrically conductive terminals 13 set on the det onating 

fuse of the ammunition "M", thus guaranteeing the 

electrical connection between the two parts. In the  

descriptive and non-limiting embodiment, each actua tion 

mechanism 4 is of the telescopic type, in which the re are 

two actuators 41, respectively 41A with the diamete r of its 

larger cylinder and 41B with smaller diameter, coax ial to 

each other. 

Said contact portions  are preferably arranged in a  comb 

shape and each of them comprises at least one metal  upper 

portion 431, preferably made of steel, adapted for the 

electrical conduction, and at least one insulating 

structure 432, for example made of plastic material . Each 

contact portion 43 comprises, furthermore, at least  one 

elastic contrast means 44, for example a helical sp ring, 

adapted to adapt said portion 43 to the surface of the 

detonating fuse, thus guaranteeing a suited contact  

pressure on electrically conductive terminal 13 dur ing the 

programming step of the of actuation mechanism 4 in  the 

data exchange position. 

The use of said elastic means 44 always guarantees the 

contact between the parts and the electrical conduc tion, 

The use of said elastic means 44 always guarantees the contact between the parts and the electrical
conduction, even in case of jolting of the parts. Said elastic means 44, in the present embodiment, is
arranged inside supporting portion 42, to which it is fitted at one end, while, at the other end, it is fitted to
contact portion 43, thus allowing said portion 43 to move along its own longitudinal axis. Upper portion
431 adheres to terminals 13 during programming, so as to guarantee an electrical conduction, while
insulating structure 432, coaxial to elastic means 44, is adapted to insulate and house at least one
connection cable, which is adapted to connect said portion 43 to programmer-control device 3. The
lengths of said contact portions 43 are preferably different from one another, so as to follow the profile of
the detonating fuse, where said terminals 13 are arranged. Once the programming of the ammunition "M"
has ended, actuation mechanism 4 is retreated from the data exchange position and reaches the resting
position, in which it waits for the arrival of a new ammunition "M" to be programmed. During the
above-mentioned movement, in the present embodiment, actuator 413 is retreated faster than actuator
41A. This speed difference is adapted both to rapidly clear the area, which will be engaged by other
devices present in te firearm 1, and to avoid vibrations and damages due to a too fast retreat of actuator
41A. Said actuation mechanism 4 is preferably arranged in proximity to the breech block of firearm 1, so
as to perform the programming right before ramming ammunition "M" itself for being fired. This solution
allows for a very flexible firearm 1, thus permitting a variation of the programming of the 
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even in case of jolting of the parts. 

Said elastic means 44, in the present embodiment, i s 

arranged inside supporting portion 42, to which it is 

fitted at one end, while, at the other end, it is f itted to 

contact portion 43, thus allowing said portion 43 t o move 

along its own longitudinal axis. 

Upper portion 431 adheres to terminals 13 during 

programming, so as to guarantee an electrical condu ction, 

while insulating structure 432, coaxial to elastic means 

44, is adapted to insulate and house at least one 

connection cable, which is adapted to connect said portion 

43 to programmer-control device 3. 

The lengths of said contact portions 43 are prefera bly 

different from one another, so as to follow the pro file of 

the detonating fuse, where said terminals 13 are ar ranged. 

Once the programming of the ammunition "M" has ende d, 

actuation mechanism 4 is retreated from the data ex change 

position and reaches the resting position, in which  it 

waits for the arrival of a new ammunition "M" to be  

programmed. During the above-mentioned movement, in  the 

present embodiment, actuator 41B is retreated faste r than 

actuator 41A. 

This speed difference is adapted both to rapidly cl ear the 

area, which will be engaged by other devices presen t in te 

firearm 1, and to avoid vibrations and damages due to a too 

fast retreat of actuator 41A. 

Said actuation mechanism 4 is preferably arranged i n 

proximity to the breech block of firearm 1, so as t o 

perform the programming right before ramming ammuni tion "M" 

itself for being fired. 

This solution allows for a very flexible firearm 1,  thus 

permitting a variation of the programming of the 

ammunitions according to the orders for the battle plan, 

ammunitions according to the orders for the battle plan, which vary according to the changes of the
operating scenario. Furthermore, at least one of these actuation mechanisms 4 can be arranged in a hold,
preferably a magazine, and be used not for the very programming of the ammunition, but for recognizing
the different types of ammunitions "M" stored. The use of said actuation mechanism 4 in holds or
magazines is adapted to accelerate the programming procedure, since there is a prior recognition of
ammunition "M", which is inserted in the process which will end with the firing of said ammunition "M".
Said prior recognition allows the data needed for the programming of said ammunition "M" to be prepared
before actually carrying out the programming. This solution allows for the elimination of the enquiry step,
during which the programming system interrogates the detonating fuse in order to obtain from the
detonating fuse itself the information on the characteristics of the ammunition, since this step is previously
carried out in parallel with other operations, thus reducing the time needed for the programming and
increasing, as a consequence, the firing frequency of said programmable ammunitions "M". The data sent
by the detonating fuse of ammunition "M" towards the programming system are stored, for example, in
suited memory media, to which, for example, firearm-control unit 2 can have access, in order for these
data to be rapidly collected before the actual programming and sent to programmer-control device 3 right
before, or right after, the sending of the authorization signal of the programming. In a further embodiment,
said recognition data of programmable ammunition "M" are directly stored by programmer-control device
3 in suited memory media.  Programmer-control device 3 is adapted to process the data of the mission
and to send them to the detonating fuse of an ammunition "M" for the programming of the same. The
programming of ammunition "M" preferably occurs according to two methods: 
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which vary according to the changes of the operatin g 

scenario. 

Furthermore, at least one of these actuation mechan isms 4 

can be arranged in a hold, preferably a magazine, a nd be 

used not for the very programming of the ammunition , but 

for recognizing the different types of ammunitions "M" 

stored. 

The use of said actuation mechanism 4 in holds or m agazines 

is adapted to accelerate the programming procedure,  since 

there is a prior recognition of ammunition "M", whi ch is 

inserted in the process which will end with the fir ing of 

said ammunition "M".  

Said prior recognition allows the data needed for t he 

programming of said ammunition "M" to be prepared b efore 

actually carrying out the programming. This solutio n allows 

for the elimination of the enquiry step, during whi ch the 

programming system interrogates the detonating fuse  in 

order to obtain from the detonating fuse itself the  

information on the characteristics of the ammunitio n, since 

this step is previously carried out in parallel wit h other 

operations, thus reducing the time needed for the 

programming and increasing, as a consequence, the f iring 

frequency of said programmable ammunitions "M". 

The data sent by the detonating fuse of ammunition "M" 

towards the programming system are stored, for exam ple, in 

suited memory media, to which, for example, firearm -control 

unit 2 can have access, in order for these data to be 

rapidly collected before the actual programming and  sent to 

programmer-control device 3 right before, or right after, 

the sending of the authorization signal of the prog ramming. 

In a further embodiment, said recognition data of 

programmable ammunition "M" are directly stored by 

programmer-control device 3 in suited memory media.  

direct method, in which programmer-control device 3 processes the data collected by a user interface 33,
comprised therein, in which the operator enters the essential data which will be transmitted to ammunition
"M";  stored method, in which the data for the programming of the detonating fuses are properly stored in
suited memory media in a moment prior to the moment in which these data are actually transferred to the
detonating fuse. User interface 33, comprised in programmer-control device 3, as mentioned above, is
adapted to receive the data sent by the operator, which are inherent in the programming to be performed
in real time on the detonating fuse of programmable ammunition "M". Said user interface is preferably
bidirectional, generating as an output a summary of the information of the ammunition, for example on a
displaying monitor, in such a way that the operator will be able to check on ammunition "M" which the
system is about to program and/or on its programming state. Said information displayed contains, for
example, the answers to the interrogations performed by th actuation mechanisms 4 in the magazine at
the beginning of the procedure. Programmer-control device 3 is furthermore in communication with
firearm-control device 2, which sends the consent to the programming of an ammunition "M", once the
previous steps of the devices present in firearm 1 have  ended; furthermore, said device 2 can send to
device 3 the data stored, which have been collected by means of actuation mechanism 4 arranged in the
magazine or hold of a ship, and are inherent in the technical characteristics of ammunition "M" to be
programmed, which are useful for the following programming. The communication between
firearm-control device 2 and the programmer-control device preferably occurs by means of an Ethernet
network in real time, so as to accelerate the communications and reduce the impact of the communication
errors. 
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Programmer-control device 3 is adapted to process t he data 

of the mission and to send them to the detonating f use of 

an ammunition "M" for the programming of the same. 

The programming of ammunition "M" preferably occurs  

according to two methods: 

• direct method, in which programmer-control device 3  

processes the data collected by a user interface 33 , 

comprised therein, in which the operator enters the  

essential data which will be transmitted to ammunit ion 

"M"; 

• stored method, in which the data for the programmin g 

of the detonating fuses are properly stored in suit ed 

memory media in a moment prior to the moment in whi ch 

these data are actually transferred to the detonati ng 

fuse. 

User interface 33, comprised in programmer-control device 

3, as mentioned above, is adapted to receive the da ta sent 

by the operator, which are inherent in the programm ing to 

be performed in real time on the detonating fuse of  

programmable ammunition "M". 

Said user interface is preferably bidirectional, ge nerating 

as an output a summary of the information of the 

ammunition, for example on a displaying monitor, in  such a 

way that the operator will be able to check on ammu nition 

"M" which the system is about to program and/or on its 

programming state. 

Said information displayed contains, for example, t he 

answers to the interrogations performed by th actua tion 

mechanisms 4 in the magazine at the beginning of th e 

procedure. Programmer-control device 3 is furthermo re in 

communication with firearm-control device 2, which sends 

the consent to the programming of an ammunition "M" , once 

the previous steps of the devices present in firear m 1 have 

Programmer-control device 3 comprises at least one actuation section 31, adapted to interface
ammunition "M" with the programming system. Said actuation section 31 is adapted to: manage the
movements of actuation mechanism 4 via an actuation-driving circuit 312 comprised therein;
communicate with programmer-control device 3, from which it receives the data for programming
ammunition "M". This latter operation occurs thanks to at least one interface for ammunitions 311,
comprised in said actuation section 31, which is adapted to transfer the data according to an appropriate
communication standard, from the programming system to the detonating fuse, and vice versa. In the
present embodiment, actuation mechanism 4 is activated, as mentioned above, after a programming
signal sent by firearm-control device 2 towards programmer-control device 3. Said signal is generated by
device 2, when: the operating steps of the devices present in the firearm have ended and ammunition "M"
is correctly arranged in an ammunition holding device 5, for example a loading arm 51, which holds the
case of ammunition "M" and leaves the detonating fuse uncovered for the programming.  -10- In the
present embodiment, loading arm 51 is used, furthermore, to grip and move said ammunition "M" in
proximity to actuation mechanism 4 and, subsequently, to bring it in correspondence to the breech for the
ramming and the subsequent firing. Once programmer-control device 3 has received the
above-mentioned signal, it moves, by means of driving circuit 312, actuation mechanism 4 as described
above. Once actuation mechanism 4 has reached the data communication position, contact portions 43
adhere to electrically conductive terminals 13 set on the detonating fuse of ammunition "M", thus creating
an electrical connection. Once the electrical connection has been established, a data flow is sent to the
detonating fuse itself by means of the interface for ammunitions 331. The communication between the
detonating fuse and actuation section 31 preferably occurs in a serial way, via a field bus, for example a
multicast field bus used in the automotive field. Said field bus preferably transports: the power supply
adapted to feed the electronic devices present in the detonating fuse; the data to be transferred in a
bidirectional way; timing signal "OK". 
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ended; furthermore, said device 2 can send to devic e 3 the 

data stored, which have been collected by means of 

actuation mechanism 4 arranged in the magazine or h old of a 

ship, and are inherent in the technical characteris tics of 

ammunition "M" to be programmed, which are useful f or the 

following programming. 

The communication between firearm-control device 2 and the 

programmer-control device preferably occurs by mean s of an 

Ethernet network in real time, so as to accelerate the 

communications and reduce the impact of the communi cation 

errors. 

Programmer-control device 3 comprises at least one 

actuation section 31, adapted to interface ammuniti on "M" 

with the programming system. Said actuation section  31 is 

adapted to: manage the movements of actuation mecha nism 4 

via an actuation-driving circuit 312 comprised ther ein; 

communicate with programmer-control device 3, from which it 

receives the data for programming ammunition "M". T his 

latter operation occurs thanks to at least one inte rface 

for ammunitions 311, comprised in said actuation se ction 

31, which is adapted to transfer the data according  to an 

appropriate communication standard, from the progra mming 

system to the detonating fuse, and vice versa. In t he 

present embodiment, actuation mechanism 4 is activa ted, as 

mentioned above, after a programming signal sent by  

firearm-control device 2 towards programmer-control  device 

3. 

Said signal is generated by device 2, when: the ope rating 

steps of the devices present in the firearm have en ded and 

ammunition "M" is correctly arranged in an ammuniti on 

holding device 5, for example a loading arm 51, whi ch holds 

the case of ammunition "M" and leaves the detonatin g fuse 

uncovered for the programming. 

This solution allows data to be transferred both in analogue and digital format. The type of signal sent as
described above varies according to both ammunition "M" to be programmed and the type of data sent.
The data transfer methods used in the present invention guarantee an optimal immunity to
electromagnetic troubles, which are normally highly remarkable inside an automated firearm.  -11- The
transfer of the data is preferably synchronous and different types of timing sources can be used according
to the type of ammunition "M" used. In those ammunitions "M" containing a locating or positioning device,
such as a satellite positioning system (GPS), the same timing signal of the positioning device (GOS) itself
is used. For those ammunitions "M" which do not contain said locating device, a synchronism source is
used, which is obtained from an oscillator, for example by using the internal clock of the electronic
devices implemented. Figure 4 shows a synchronization method by means of timing signal "CK" of the
locating system. The method shown is implemented, for example, by inserting portions of code inside a
memory device adapted to contain them. Said code portions, executed by means of a processing device
comprised in the programming system, are adapted to carry out the following steps: receiving, from the
system, a first impulse "P" of a timing signal "OK" coming from the GPS system; sending a data flow with
known duration by means of the interface for ammunitions 311 to an ammunition "M" for its programming
and vice versa; waiting of the system for a second impulse "P'" and subsequent checking of the data
synchronization; correcting the synchronism and sending a new data flow by means of interface 311;
waiting for a further impulse "P"; repeating the steps starting from the second one, until the correct data
synchronism is obtained; sending the data synchronized by means of said impulse "P" of the timing signal
"OK", until the data exchange is completed. 
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In the present embodiment, loading arm 51 is used, 

furthermore, to grip and move said ammunition "M" i n 

proximity to actuation mechanism 4 and, subsequentl y, to 

bring it in correspondence to the breech for the ra mming 

and the subsequent firing. Once programmer-control device 3 

has received the above-mentioned signal, it moves, by means 

of driving circuit 312, actuation mechanism 4 as de scribed 

above. 

Once actuation mechanism 4 has reached the data 

communication position, contact portions 43 adhere to 

electrically conductive terminals 13 set on the det onating 

fuse of ammunition "M", thus creating an electrical  

connection. 

Once the electrical connection has been established , a data 

flow is sent to the detonating fuse itself by means  of the 

interface for ammunitions 331. 

The communication between the detonating fuse and a ctuation 

section 31 preferably occurs in a serial way, via a  field 

bus, for example a multicast field bus used in the 

automotive field. 

Said field bus preferably transports: the power sup ply 

adapted to feed the electronic devices present in t he 

detonating fuse; the data to be transferred in a 

bidirectional way; timing signal "CK".  

This solution allows data to be transferred both in  

analogue and digital format. 

The type of signal sent as described above varies a ccording 

to both ammunition "M" to be programmed and the typ e of 

data sent. 

The data transfer methods used in the present inven tion 

guarantee an optimal immunity to electromagnetic tr oubles, 

which are normally highly remarkable inside an auto mated 

firearm. 

Thanks to this method the interface for ammunitions 311 will keep sending data in the time elapsing
between two consecutive impulses "P" and "P'" coming from the timing  -12-
signal"OK"ofthelocatingsystem(GPS).The synchronization of the data sending is corrected little by little,
until the correct synchronization between the devices is reached based on said timing signal "OK".
Thenumberofimpulsesnecessaryforthe synchronization is such that it allows the programming time of said
ammunition "M" to be reduced, since the sending of the data begins even though the synchronism
between the parts is still insufficient. 
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The transfer of the data is preferably synchronous and 

different types of timing sources can be used accor ding to 

the type of ammunition ”M“ used. 

In those ammunitions ”M“ containing a locating or 

positioning device, such as a satellite positioning  system 

(GPS), the same timing signal of the positioning de vice 

(GOS) itself is used. 

For those ammunitions ”M“ which do not contain said  

locating device, a synchronism source is used, whic h is 

obtained from an oscillator, for example by using t he 

internal clock of the electronic devices implemente d. 

Figure 4 shows a synchronization method by means of  timing 

signal ”CK“ of the locating system. 

The method shown is implemented, for example, by in serting 

portions of code inside a memory device adapted to contain 

them. Said code portions, executed by means of a pr ocessing 

device comprised in the programming system, are ada pted to 

carry out the following steps: receiving, from the system, 

a first impulse ”P“ of a timing signal ”CK“ coming from the 

GPS system; sending a data flow with known duration  by 

means of the interface for ammunitions 311 to an am munition 

”M“ for its programming and vice versa; waiting of the 

system for a second impulse ”P'” and subsequent che cking of 

the data synchronization; correcting the synchronis m and 

sending a new data flow by means of interface 311; waiting 

for a further impulse "P"; repeating the steps star ting 

from the second one, until the correct data synchro nism is 

obtained; sending the data synchronized by means of  said 

impulse ”P“ of the timing signal ”CK“, until the da ta 

exchange is completed. 

Thanks to this method the interface for ammunitions  311 

will keep sending data in the time elapsing between  two 

consecutive impulses ”P“ and "P'” coming from the t iming 

A further procedure used for the exchange of data between detonating fuses and programming system
comprises the following steps: feeding the electronic circuits present in the detonating fuse;
synchronization of the detonation fuse with the interface for ammunitions 311; exchange of data between
the parts. The above-mentioned steps preferably have to be carried out one after the other, so as to
optimize the exchange of data. Said procedure is preferably implemented in ammunition which do not
contain the locating system (GPS). NUMERICAL REFERENCES 1 Firearm 11 Traversing carriage 13
Electrically conductive terminals 2 Firearm-control unit 3 Programmer-control device 31 Actuation section 
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signal ”CK“ of the locating system (GPS). The 

synchronization of the data sending is corrected li ttle by 

little, until the correct synchronization between t he 

devices is reached based on said timing signal ”CK“ . 

The number of impulses ”P“ necessary for the 

synchronization is such that it allows the programm ing time 

of said ammunition ”M“ to be reduced, since the sen ding of 

the data begins even though the synchronism between  the 

parts is still insufficient.  

A further procedure used for the exchange of data b etween 

detonating fuses and programming system comprises t he 

following steps: feeding the electronic circuits pr esent in 

the detonating fuse; synchronization of the detonat ion fuse 

with the interface for ammunitions 311; exchange of  data 

between the parts. 

The above-mentioned steps preferably have to be car ried out 

one after the other, so as to optimize the exchange  of 

data. 

Said procedure is preferably implemented in ammunit ion 

which do not contain the locating system (GPS). 

 

 

 

NUMERICAL REFERENCES 

 

 

1 Firearm 

11 Traversing carriage 

13 Electrically conductive terminals  

2 Firearm-control unit  

3 Programmer-control device 

31 Actuation section 

311 Interface for ammunitions 

311 Interface for ammunitions  -13- 312 Actuation-driving circuit 33 User interface 4 Actuation mechanism
41 Actuator 411 Support 42 Supporting structure 
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312 Actuation-driving circuit 

33 User interface 

4 Actuation mechanism 

41 Actuator 

411 Support 

42 Supporting structure 

43 Contact portions 

431 Metal upper portion 

432 Insulating structure 

44 Contrast elastic means 

5 Ammunition holding device 

51 Loading arm 

Ammunition M 

Synchronization signal "CK" 

43 Contact portions 431 Metal upper portion 432 Insulating structure 44 Contrast elastic means 5
Ammunition holding device 51 Loading arm Ammunition M Synchronization signal "CK"  -14- 
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CLAIMS 

1. Electronic programming system for programmable 

munitions (M) implemented in a firearm (1), said sy stem 

adapted to send information to a detonating fuse of  an 

ammunition (M), which stores the information inside  it, and 

adapted to receive information on the characteristi cs of 

the ammunition (M) from the detonating fuse itself;  

said firearm (1) , comprising at least one firearm- control 

unit (2), for controlling all the systems implement ed in 

said firearm (1); 

said electronic programming system being characteri zed in 

that it comprises at least one actuation mechanism (4), for 

providing an electrical coupling between the detona ting 

fuse and the programming system itself, and a progr ammer-

control device (3), which, via appropriate interfac es, 

manages the data flows for communication both with the 

detonating fuse and with the firearm-control unit ( 2). 

2. Programming system according to claim 1, wherein  the 

actuation mechanism (4) is controlled by the progra mmer-

control device (3) in such a way that its movement occurs 

always in a way synchronous with the mechanisms pre sent in 

the firearm (1), which are managed by the firearm-c ontrol 

device (2) and adapted to enable the firearm (1) to  

deflagrate an ammunition (M). 

3. Programming system according to claim 1, wherein  the 

actuation mechanism (4) comprises at least one actu ator 

(41), for moving longitudinally at least one suppor ting 

structure (42), present in which are a plurality of  contact 

portions (43), which encounter at least as many 

electrically conductive terminals (13) set on the 

detonating fuse of the ammunition (M), thus guarant eeing 

the electrical connection between the two parts. 

4. Programming system according to claim 2, wherein  the 

CLAIMS  1. Electronicprogrammingsystemforprogrammable munitions (M) implemented in a firearm (1),
said system adapted to send information to a detonating fuse of an ammunition (M), which stores the
information inside it, and adapted to receive information on the characteristics of the ammunition (M) from
the detonating fuse itself; said firearm (1) , comprising at least one firearm-control unit (2), for controlling
all the systems implemented in said firearm (1); said electronic programming system being characterized
in that it comprises at least one actuation mechanism (4), for providing an electrical coupling between the
detonating fuse and the programming system itself, and a programmer-control device (3), which, via
appropriate interfaces, manages the data flows for communication both with the detonating fuse and with
the firearm-control unit (2).  2. Programming system according to claim 1, wherein the actuation
mechanism (4) is controlled by the programmer-control device (3) in such a way that its movement occurs
always in a way synchronous with the mechanisms present in the firearm (1), which are managed by the
firearm-control device (2) and adapted to enable the firearm (1) to deflagrate an ammunition (M). 3.
Programming system according to claim 1, wherein the actuation mechanism (4) comprises at least one
actuator (41), for moving longitudinally at least one supporting structure (42), present in which are a
plurality of contact portions(43),whichencounteratleastasmany electrically conductive terminals (13) set on
the detonating fuse of the ammunition (M), thus guaranteeing the electrical connection between the two
parts. 
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actuation mechanism (4) assumes at least two positi ons: a 

resting position, in which said system does not ham per any 

of the mechanisms adapted for enabling the firearm (1) to 

deflagrate an ammunition (M); and a position of dat a 

exchange, in which the position of said actuation m echanism 

(4) enables electrical connection between the deton ating 

fuse and the programming system for bidirectional t ransfer 

of the data. 

5. Programming system according to claim 2, wherein  the 

programmer-control device (3) comprises at least on e 

actuation section (31), for managing the movements of the 

actuation mechanism (4) via an actuation-driving ci rcuit 

(312) comprised therein and to communicate with the  

programmer-control device (3), from which it receiv es the 

data for programming the ammunition (M). 

6. Programming system according to claim 5, wherein  the 

electronic actuation device comprises at least one 

interface for munitions (311) which is adapted for 

transferring the data, according to an appropriate 

communication standard, from the programming system  to the 

detonating fuse, and vice versa. 

7. Programming system according to claim 6, wherein  the 

communication between the detonating fuse and the a ctuation 

section (31) occurs preferably in a serial way via a 

multicast field bus. 

8. Programming system according to claim 2, wherein  the 

programmer-control device (3) comprises at least on e user 

interface (33), for receiving the data, sent by the  

operator, that are inherent in the programming to b e 

performed in real time on the detonating fuse of th e 

programmable ammunition (M). 

9. System according to claim 8, wherein the user 

interface (33) is preferably bidirectional, generat ing at 

4. Programming system according to claim 2, wherein the -15- actuation mechanism (4) assumes at least
two positions: a resting position, in which said system does not hamper any of the mechanisms adapted
for enabling the firearm (1) to deflagrate an ammunition (M); and a position of data exchange, in which the
position of said actuation mechanism (4) enables electrical connection between the detonating fuse and
the programming system for bidirectional transfer of the data. 5. Programming system according to claim
2, wherein the programmer-control device (3) comprises at least one actuation section (31), for managing
the movements of the actuation mechanism (4) via an actuation-driving circuit (312) comprised therein
and to communicate with the programmer-control device (3), from which it receives the data for
programming the ammunition (M).  6. Programming system according to claim 5, wherein the electronic
actuation device comprises at least one interface for munitions(311) which is adapted for transferring the
data, according to an appropriate communication standard, from the programming system to the
detonating fuse, and vice versa.  7. Programming system according to claim 6, wherein the 
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output a summary of the information of the ammuniti on in 

such a way that the operator will be able to check on the 

ammunition (M) that the system is about to carry ou t 

programming and/or will be able to check its progra mming 

state. 

 

 

communication between the detonating fuse and the actuation section (31) occurs preferably in a serial
way via a multicast field bus.  8. Programming system according to claim 2, wherein the
programmer-control device (3) comprises at least one user interface (33), for receiving the data, sent by
the operator, that are inherent in the programming to be performed in real time on the detonating fuse of
the programmable ammunition (M).  9. System according to claim 8, wherein the user interface (33) is
preferably bidirectional, generating at  -16- output a summary of the information of the ammunition in such
a way that the operator will be able to check on the ammunition (M) that the system is about to carry out
programming and/or will be able to check its programming state. 


