1 Title: Systemfor communicating data to a detonating fuse of a
firearm DESCRIPTION 5 The present invention relates to a system for
comuni cating data to a detonating fuse of a firearm |In particul ar
the present invention relates to a systenmfor data comunication to a
detonating fuse of nunitions, adapted to transfer to the fuse itself
and 10 in particular to an electronic unit for managi ng fuses, the
necessary information for the correct reaching of the target. It is
known t hat programmabl e fuses are avail able, inside which electronic
system for dri vista d:nesJx i OESE! IdofimBhechE £5£Mhat Aekes M NbBEoh
trajectory of the sane,” in order to correctly reach the target.
systens can be thhesedform leatasensors, for detecting the heat radiated
by the target, or on radio-frequency sensors, which detect the
position of the target, in 20 order to™drivVé the projectile towards
it. Qther systens are based, for ex?ﬂﬁ%ﬁhﬁéﬁ S detectors, which
drive the projectile towards the po e target, known from

[ts GPS cookdi ngles. oo It PTANAMIA | PSpILdDa Lhe Qf'gﬁqegrgst@o@

contained 2 uses nust ored fuse I'tse fore
the projectil ec%%@al%%%@ddéw%@ ddtRREMhg fuse of a firearm.

In particular, the present invention relates to a
system for data communication to a detonating fuse of
munitions, adapted to transfer to the fuse itself and
10 in particular to an electronic unit for managing fuses,
the necessary information for the correct reaching of
the target.
It is known that programmable fuses are available,
inside which electronic system for driving the
15 projectile are present, determining the trajectory of
the same, in order to correctly reach the target. Such
systems can be based on heat sensors, for detecting the
heat radiated by the target, or on radio-frequency
sensors, which detect the position of the target, in
20 order to drive the projectile towards it. Other systems
are based, for example, on GPS detectors, which drive
the projectile towards the position of the target,
known from its GPS coordinates.
The program for inserting the driving system contained
25 in the fuses must be stored in the fuse itself, bhefore
the projectile being ejected from the firearm.

A system used in the known technigue provides that such



A systemused in the known technique provides that such 2 transfer
occurs.in an electro-magnetic way inside the firearm A suitable
writing device sends an el ectromagnetic codified signal to an
antenna, conprised in the fuse, which is #ecoded by an el ectronic
unit of 5 managenent of the system Another known system for
programm ng the fuse is of a nechanical type, in which by neans of
nmovi ng fl anges or sleeves, associated to the fuse itself, the
progranmmi ng paraneters are set. In this case, the programrng is 10

made before the insertion of the projectile in the firearm The
progr anmi ng rrad_er"’inr‘?'f;r%’f St Pondy et | ‘éf%?r‘?'ﬁ“atg_ﬁ?tflicr ¢4i¥m IS isHg ehhe
difficult, becalge for C}Pvgf?k'?af; 3389%11%&%%@9!:8”%%:{@1% ga{eaéié/ctro-
noi sy, and there arée 15 nmany factors ich can rnfl"uence e

el ectromagneti qRvesc ThRiBHeeNd: dient 0B nokNAahes- {95 sed in
-cl ted- drawbacks,” by providing a systemfor comunicafing data to the
fuse, in whichthke fdoadingcwf isheldqyR@damy oan2@1asebhifg unhe fdese
occurs in an electric way, by neans of electric conductive el enents,
real i zed on5t haahagemensebf, tiom sydtraamt capsule in which the fuse is
housed, in order to be driven in the barrel of the firearm and to
create an el ecicghgsndaetnysYgaen fosmPsyogesammang the fuse is of a

mechanical type, in which by means of moving flanges or

sleeves, associated to the fuse itself, the programming

parameters are set. In this case, the programming is

10 made before the insertion of the projectile in the
firearm.

------ The programming made in an electromagnetic way in the

firearm is often difficult, because for obviocus

reasons, the ambiance is greatly noisy, and there are

15 many factors which can influence the electromagnetic

waves.

—— ——-—-—-The--present-invention—obviates- to-the -cited--drawbacks;— ——-

by providing a system for communicating data to the
fuse, in which the wunloading of the program for
20 inserting the fuse occurs in an electric way, by means
of electric conductive elements, realized on the fuse
itself, on a front capsule in which the fuse is housed,
in ordexr to be driven in the barrel of the firearm, and
to create an electric conductive path from a central
25 electronic unit, controlling the firearm, to the

electronic processing unit present in the fuse.



25 electronic unit, controlling the firearm to the electronic
processing unit present in the fuse. An aspect of the present
invention refers to a systemfor data conmuni cati oncomruni cati ng data
to a fuse of a firearm having the characteristics of the annexed
claim1l. 5 Further characteristics of the systemare contained in the
foll owi ng dependent clains. Further scopes and advantages of the
present invention will be clear fromthe follow ng description and
fromthe annexed draw ngs, given here for exanple only, in a 10
exenplary and non limting way, in which; Figure 1 schematically

Y ;
represents in di &RGTedPVi B¢ PERIVHat I MEHUSR (1@ Sedq R aSyStem
so-cal l edfront sabpt", according.to the present i,nyention; _15-
Flgure 2 shows St GRedt FOTanErT Chrto BB mhingc S FRGEPRE FREm(of
sabot wi th the fse rACCLOing- e NERALESEOL: LOMENt (0N Lys
shows the front sabot according to the present I nvention; %0- i gure
4 shows a fuse @agger di.ng to the present

3

5 Purther characteristics of the system are contained in
the following dependent claims.
Further scopes and advantages of the present invention
will be clear from the following description and from
the annexed drawings, given here for example only, in a
10 exemplary and non limiting way, in which:
- Figure 1 schematically represents in an
exploded wview a detonating fuse inserted in a
so-called front “sabot”, according to the
present invention;
i5 - Figure 2 shows an electronic circuit for

communicating the front sabot with the fuse

s e s e e—msg ooy ding-to thes present—invention;s v oo v m e e e

- Figure 3 shows the front sabot according to the
present invention;

20 - Figure 4 shows a fuse according to the present
invention;

- Figure 5 partially shows a projectile provided
with the fuse according to the present
invention.

25 With reference to the cited figures, the system

according to the present invention applies to a firearm



invention; Figure 5 partially shows a projectile provided with the
fuse according to the present invention. 25 Wth reference to the
cited figures, the systemaccording to the present invention applies
to afirearm 4 of the type conprising & barrel, from which
projectile Pis shot, and to a chargi ng nechani sm which provides for
the insertion of the projectile in the barrel itself. 5 In this kind
of firearm the sizes of the projectile are normally |ower than the
di anmeter of the barrel. In these cases it is known as "under-calibre
ammuni tions, for_which, in order, to correctIX insert the projectile

in the barrel, %h gt iCMRLEFINE0AMRE G s0MECR] KA1 3D BFOFGThtle

capsule 2 (front .sabgt)., havj an quter dianeter.substantially .
cor T ospondi ng. Lo Thatily CRE B3 PoicREARS: BFPEhbRon Bt Prdvies

€ barrel

projectile. Thedy opget iir?séqétti%lncasﬁulﬁl@_ Lbeohbbied.ond t $hbuse Brer

and in such a way it 1s correctly and easily inserted in 15 the
barrel. In the iphase.just before the insertion of the - projectile-
-in- the- -barrel7 -fuse- -3 -is -charged,- by- -- discharging the
insertion iA tm sdnes kind &ficliippermi i bhei siadsantfagdeuspyojmdele
after having 20 fitted capsule 2 on the projectile. According to the
present inventia@®, Nof@aglygglanesf than eteet doamnet s ovesBinganrial - In

present in the fuse, with which the corrected dat?_trapsfer to the
sane, occurs these cases i1t 1s known as “under-calibre” ammunitions,

for which, in order to correctly insert the projectile
in the barrel, an adaptor is used, formed by some kind
10 of front capsule 2 (front sabot), having an outer
diameter substantially corresponding to that of the
barrel which 1is fitted on the projectile. The
projectile with capsule 2 is fitted on its fuse 3, and
in such a way it is correctly and easily inserted in
15 the barrel.
In the phase Jjust Dbefore +the insertion of the
—— -~ - projectite -in- -the -barrel; —fuse -3—is -charged, - by-
discharging the insertion in the same.
Such operation is advantageously made after having
20 fitted capsule 2 on the projectile.
According to the present invention, the program of an
electronic processing uvunit present in the fuse, with
which the corrected data transfer to the same, occurs
in an electronic way. In particular, the system
25 comprises electrically conductive elements, realized on

the fuse, on the front capsule, and for a mutual



~

in an electronic way. In particular, the system 25 conpri ses

el ectrically conductive elenents, realized on the fuse, on the front
capsule, and for a mutual 5 conmmunication, in order to create an
el ectrically conductive path froma central electronic unit, which
controls the firearm to such processing unit on the fuse. 5 Such

el ectrically conductive elenments conprise a plurality of electrica
contacts 21, positioned on the lateral surface of capsule 2, and
permtting to create an electric continuity fromthe outside to the
inside of the fuse itself. 10 Such electric contacts 21 are

preferably realS9BHHEACNal | yPovRFF&hpdd afifficde pbit i BhECEBHCa by

fuse a connector 31 i.s_present,_.which electr.icall connects. .t he . .
processi ng uni tcoﬁ él(?écév{%nsqa é'l t%reomf uasec??%reéfjf %\Ai?%tlf nelcoul‘fnslltde.“’I}ﬂhch

el ectroni c 15 coppechisonhoag g4, het w@?nsﬁeﬂng%ereséinanqnﬁe%%ct&@l
is housed inside the capsule, 1n such a position to

adher e- a- pl ur atAdse .t f -conducti -ve-tracks-41, -real i zed on the sane,
with contacts 21 of the capsule, and to pernmt the insertion of a pin
42 in connebtorsugh ofeldmt?afllye. cdvamttageouslenesitch cappuliee? a

conprises an aperture 22 realized in the position corresponding to
that of connecttdimraiisy Che eflgsérighbneontactatier Pesimiswadkedn rhehe

capsul e, such to perqit in a vi%ible w?g t he 25 connectjon between it
and pin 42. ateral surface of capsu 2, and permitting to create

an electric continuity from the outside to the inside
of the fuse itself.
10 Such electric contacts 21 are preferably realized as
mutuvally overlapped annular portions.
On the fuse a connector 31 1is present, which
electrically connects the processing unit placed inside
the fuse itself with the outside. An electronic
15 connection board 4 between connector 31 and contacts 21
is housed inside the capsule, in such a position to
————=——-——-adhere-a-plurakity of—conductive-tracks 41, realized ' on— — — ——
the same, with contacts 21 of the capsule, and to
permit the insertion of a pin 42 in connector 31 of the
20 fuse.
Advantageously, such capsule 2 comprises an aperture 22
realized in the position corresponding to that of
connactor 31 of the fuse, when this latter is inserted
in the capsule, such to permit in a wvisible way the
25 connection between it and pin 42.

The electric connection between the central control



The el ectric connection between the central control 6 wunit of the
firearmand the capsul e can be made by neans of conb contacts (not
shown), di sposed on a nobile support in advancenent and by

control ling contacts 21 for the tine nece®sary for programming the 5
fuse. Preferably, on such connection board 4 a connection circuit 43
bet ween tracks 41 and pin 42 can al so be present. Such connection
circuit can in turn conprises a decoding circuit or generally for
processi ng signals 10 received fron1the central unit of the firearm
7 The invention clalned iS: System f or connunlcatlng data to a
detonating fuséToft a%r 5P§ctf1|réeacﬂm 2§ r £Bfn camul?en%ﬁrhg §aiM@d9Gaty

to a processing unit serted in alg det.o atl se, ,said
projectile bei (r%llnge ur?derfg'ca‘fo t e W ﬁcf’gspé‘ﬁ Hgﬁgym A8t on

barrel, for whigh i |@se@£§@gr&he r 0j;8¢ hbsmgg regﬁ%y b?tocéﬂﬁkéfﬁiﬁﬁ’

sai d systen1conpr|5|ng cap and an adaptor orne by~ t he cap,

cap fitting onddeapte atife@, thavitigeaRet¥t85PR! rdiapBb@Famming the
substantially corresponding to that of the barrel, electrically
conductive Bl eferses provi ded on the detonating fuse and on the cap
for connection between the elenents, to create an electrically
conducti ve pat Freferaalyentamal seflctacomestannt Jpaghidc hd cant e regthieon

firearm to said processing unit on the detonatlng fuse; wherein said
electrical ly cGrEGEEFVE ol RAIRE coipFkgedl and pin 42 can also be

present. Such connection circuit can in turn comprises
a decoding circuit or generally for processing signals

10 received from the central unit of the firearm.



rality of electrical contacts positioned on a lateral surface of

?hgl gap, t%e contacts creating electrical con- ti nﬁlté IrOthitEe use
outside to the inside of the cap; a connector on the e.?n 'th?n the’
t he connector electrically connecting # he p.roce55| ng Iun| t Wi t "
detonating fuse with the outside of the cap; and an e e;: r;);u he
connecti on board, set betmeen t he connect or and_the con acovide
board being positioned. within the cap, in a p05|t|pg Ejotﬁrreon ith
engagenent of a plurality of conductive paths provided the eon W
the contacts of thelbapivandon olagnedise i nsertion of a pin in oI he
connector of the del.diyatamfpricosmunicattig RYSLYBAGEAGIAG 4G © algn A
wherein said el ecpfdjecaj]e @patfﬁé‘érﬁl_‘%leséﬁ@ﬂ é%?d %%r r gersts%@ngygfemo
Lop o, one, anct hetmpni it etaheriiar R 8 AR, o System
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in the position corresp | 0 oo o o e ean i n
det onating fuse \A]’?é?f’t]ﬂlﬁ;él‘ﬂﬂf%%ﬂfﬁ@fﬁﬁbelln@ ierlserd ecid sy ﬂh p
such a way as to ¥népisnghe connection to be nade between the
connector and the picap and o adBy i €ONBETRY HHen@p! Beth i yherein
present on said connﬂfdﬂ@kcmllﬂvikaaaaeﬁmaﬁalgae@bg{é&ﬁiaﬁggr 4 to
connection between t BerédRGHTgABMIG B Barre]. - y; eimr 2uit forg
decodi ng or process) G ol tehlalive dets S BICERT 4B Ebttal uni ¢ of
decoding or process| H% fd andI0] Re rcgp éz)r connection between the
the firearm elements, to create an electrically conductive path from

a central clectronic unit, which controls the fircarm, to

said processing unit on the detonating, fuse;
wherein said electrically conductive elements comprise:
a plurality of electrical contacts positioned on a lateral

surface of the cap, the contacts creating clectrical con-

tinuity from the outside to 1he inside of the cap;

a connector on the detonating fuse, the connector electri-
cally connecting the processing unit within the detonat-
ing fuse with the outside of the cap; and

an electronic connection board, set between the connector

- and the contacts, the board being positioned within the
cap, in a position to provide engagement of a plurality of
conductive paths provided thereon with the contacts of
the cap and to enable insertion of a pin into the connector
of the detonating fuse.

2. System according to claim 1, wherein said electrical
contacts are made as annular portions set on lop of one
another on the lateral surface of the cap.

3. Syslem according 1o claim 1, wherein said cap com-
prises an opening provided in the position corresponding to
that of the connector of the detonaling fuse when the detonat-
ing fuse is inserted in the cap in such a way as to enable the
connection to be made between the connector and the pin.

4. System according to claim 1, wherein present on said
connection board is a connection circuit for connection
between the tracks and the pin.

5. System according to claim 4, wherein said connection
circuit comprises a circuit for decoding or processing the
signals received from the central unit of the firearm.



