1 A MECHANI SM FOR SETTI NG A FUSE The present invention refers

to a nechanismfor setting fuses for ammunition. The setting
device is nornmally a nmechani c device adapted to actuate the tine
fuses in the amunition. The ti fuses are typically placed on

the frontal part of the ammunition, permtting the actuation of the
expl osive charge at the inside of the cartridge, by determ ning the
burst tine. More precisely, these fuses conprise two sections,
a fixed one integral with the cartridge, and a novable one able to
rotate with respect to the fixed one, around the axis of the

anmuni ti on; & WMECHENTSMe FOACHRETETNG o KIWMri ses a cavity, adapted to
retain parts during the relative novenent. Such rel ative
movenent pernitsThe seesehé tihmenbedtneraiethe thoot naghaphemtfof the
amuni tion and the nonent in which the fuse causes the expl osion of
t he charge @&Stthied AgF@e 69Tt aeMEgariiddge, by neans of a suitable
inner timng mechanism Setting devices of a conpletely.
nechani cal type aP& RABWARY pRdVieh ng L MFdtlanti AecBARLfbAANtEE by
maki ng such device inefficient. Wth the introduction of electric and
el ectroni ¢ SYEPERE TADAETEALE nbhre [CdtfpdeS iy bri 8Gr 28R Py st ens

with better -2 rformances are devel opi due to the intraduction
RRL of Lt r

of el ectronic syst&ns t8r actirdti Sﬁeanﬁgégﬁé¥%ﬁ. place

frontal part of the ammunition, permitting the
actuation of the explosive charge at the inside of
the cartridge, by determining the burst time.

More precisely, these fuses comprise two
secticns, a fixed one integral with the cartridge,
and a movable one able to rotate with respect to the
fixed one, around the axis of the ammunition;
furthermore each section comprises a cavity, adapted
to retain parts during the relative movement.

Such relative movement permits to set the time
between the shooting moment of the ammunition and the
moment in which the fuse causes the explosion of the
charge at the inside of the cartridge, by means of a
suitable inner timing mechanism.

Setting devices of a completely mechanical type
are known, providing a substantial encumbrance, by
making such device inefficient. With the introducition
of electric and electronic systems, more and more

compact hybrid graduation systems with  better



The setting devices are normally used on amunition used in warships
such as cruisers or simlar naval neans needi ng such system in order
to programthe fuses and so the burst of such anmunition.

Normal |y the fuses produced nowadays E{ovide a preferential axial
devel opment, with respect to the |ongrtudi nal axis of the amrunition,
for the particul ar naval conpl exes on which they were installed, by
occupyi ng a great space. The known net-hod of setting the fuse
essentially conprises the follow ng steps: positioning the setting
device in the vicinity of the fuse; engaging two teeth of the driving
setting devimge jorrianaesespectdeveloaihty) edupr esenheodntheduction

af orenenti oned sections; relative rotation of the two sections
nount ed on tdfe dflgsgronic sTheewnghgenerituadtion efdt hentroVing teeth
consists in two operations: identifying the reference or zero
position on the flihged ssddtingn cieviltesf usee r orattadn yuntd$ed heor oot h
of a lever engages with the cavity present on the novable section of
the fuse. THETFIESARE | NGt i Uh &leFShidSobPal e dhe crudsers or

af orenenti oned probl ens, by realizing a hybrid setting mechani smfor
a fuse, adaptidd’s HEVALeXTBNE, "FEFLATaRBCACEUFEER. 11 OTERF t Her nor e,
such nechanismis able to %ake different positigogns with respect to

t he positiof*§¥ ffle f . THOT def"o FBIFIHF i ¥ InctTon 3RS in

narrow zones, as.in this way the necessary maneuvering space is
ammRnl 10N . .
reduced. g) sﬁeét of the present invention concerns an

i nnovative setti Rjgi{]@w?mt%@ f Sefsursperscidlu@%\éi v}ar&ealy%h%ﬁaoc\;i%{g sa'gi cs of
m 1. arci cteri's

t he annexed cl ai urther ary chara I CS are

cont ai ned i%r%Q%rgﬁQQQge%&i%@n%%ﬁ%l%bﬁgﬂﬁ; with respect to the

longitudinal axis of the ammunition, for the
particular naval complexes on which they were
installed, by occupying a great space.

The known method of setting the fuse essentially
comprises the following steps: positioning the
setting device in the wvicinity of the fuse; engaging
two teeth of the driving setting device in two
respective cavities present on the aforementioned
sections; relative rotation of the two sections
mounted on the fuse.

The engagement step o©of the driving teeth
consists in two operations: identifying the reference
or zero position on the fixed section of the fuse;
rotation until the tooth of a lever engages with the
cavity present on the movable section of the fuse.

The present i1nvention aims to obwviate the



The characteristics and advantages of such setting device wll be
clearer and evident by the follow ng description of an enbodi nent,
with reference to the annexed Figures, which in particular show
Figures | A and 1B respectively show FEigure | A the setting nmechani sm
according to the present invention: Fﬁgure 1B the nechani sm of Figure
| A applied to a firearm Figure 2 shows a section on the verti cal

pl ane of the setting nmechanismin Figure 1, in particular in the
control device; -4 Figure 3 shows a section on the vertical plane
of the setting device in the setting nmechani smaccording to the
present i nvemdre@mentEogare 4rshdwmsan éxpl aded Mvdiew ofat heyprkidal ity
of sl edges and gui des pl aced under the engine plate; Figure 5 shows
in particul eettiagsmppbrtistr fot ua ef ise WP telde toebei Adedébiee i s
positioned; Figure 6 shows, in a perspective view, the actuator of a
vertical novardst andFaggreaeshows the actuator of a | ongitudina
movenment in a perspective view, Figure 8 shows the actuator of a

| ongi t udi nal novERBRPCERET &/ paFichof MelféapeERant I mFVre r E€oveRFRg

errors accordiqg to the present invention, in a top view
different positions with respect to the position of

the fuse, in order to fulfill its function also in
narrow zones, as in this way the necessary
maneuvering space is reduced.

An aspect of the present invention concerns an
innovative setting mechanism for fuses, having the
characteristics of the annexed claim 1.

Further ancillary characteristics are contained
in the dependent annexed claims.

The characteristics and advantages o©f such
setting device will be clearer and evident by the
following description of an embodiment, with
reference to the annexed Figures, which in particular
show:

* Figures 1A and 1B respectively show: Figure 1A
the setting mechanism according te the present
invention: Figure 1B the mechanism of Figure 1A
applied to a firearm;

* Figure 2 shows a section on the wertical plane
of the setting mechanism in Figure 1, in

particular in the control device;



Figure 9 shows the positioning of the setting device with respect to
the cartridge kept in position by the mechani smfor retaining
cartridges. Wth reference to the cited Figures, the setting
mechani sm of a fuse according to the present invention is applied to
the structure of a firearm5. Such méchani sm conprises a setting
device 2, fixed to -5 a support structure 13, conprising a
reference portion 21 and a setting portion 22, rotating around the
| ongi tudi nal axis of the anmmunition and adapted to set the fuse of
the cartridge. Such nechani sm conpri ses a support structure,
supporting a contrighrdes cehaofs teheseosidn om ofhsevérngealevptend,
formed by a novabl e equi pnent 31, by an actuator for vertica
movenent 34 and koY dheactatdtion fdrviey i onthké mevehemt m88hanism  Such
actuators are adapted to be handl ed al ong horizontal "X'-axis of the
support structur @grgdéNInbYablie RRAPHeANVENLiagsoci ated with
setting device 2, along vertical "Z"-axis of the same novable
equi pment 31 fbr FRESTEi nPhevsel i P RAAT & iZvinicfhthespeerat bty he
cartridge, which is kept in a(fredeternined position hy a nechani sm 6
for retaining caPtritgedes and THEILREt PAGCRECHANEEMEI%So°RIMPR i ses a
mechani smfor rec vgr[ng errors, adapted to correctly position
setting device 2P6RA“¥XY"-plane in the case of a nonalignment of the
cartridge fromi $ iggaISaxg ows iThe sg%{éqﬁ?yecq%gisg1§rq£erably
takes three distiAet positions. Sadapt ed®io 8t The flise WEAOUL
hi ndering the m%‘ﬁ?ﬁ@% oL ”i‘g. C%rhr:i.'é(llixdgecé‘fen the L) cuprdsed among
t he various steps o the | oa ing an -

pesitioned;

¢ Figure 6 shows, 1in a perspective view, the
actuator of a vertical movement;

® Figure 7 shows the actuator of a lengitudinal
movement in a perspective view;

s Figure 8 shows the actuator of a longitudinal
movement and a part of the mechanism for
recovering errors according to the ©present
invention, in a top view;

* Figure 9% shows the positioning of the setting
device with respect to the cartridge kept in
position by the mechanism for retaining
cartridges.

With reference to the cited Figures, the setting
mechanism of a fuse according to the present
invention is applied to the structure of a firearm 5.

Such mechanism comprises a setting device 2, fixed to



shooti ng system of the cartridges. Such positions taken by the
setting nechanismare the following: a waiting position, in which
such nechanismwaits for the correct positioning of the cartridge and
for blocking of the cartridge itself Qy means of a retaining
mechani sm of cartridges 6; a working“position, in which setting
device 2 sets the fuse; a disengaging and retracting position, in
whi ch the setting nechani sm di sengages the cartridge and noves away
fromit, by allowing the operation to the other operating steps of
t he naval conpl ex. Such consecutive positions permt to the
setting nechanismgortr apitdlugteee thé,f usespofisihe cartretgesnceM t hout
interfering wwth the other working steps of the naval conpl ex, even
i f the spacedrtinhi ¢l such anectdanngmpiostposi E2Zonedthting egdueen
di mensi ons. In the follow ng descriptive and not limtative
embodi ment d¢fhet Heormriggelinalnverisi orf e senenHyl areckethi sdepied he
fuse is preferably positioned in the structure of firearm5 covered
by a gun card &§& 58cofuehect i FeardAr ¥osigei-oned under a novabl e
shield 51 -7 and fixed to the structure of firearm5 by neans of at
| east one suppor PUFlafifEisgiism  ComEs e fr | YPPEINi ABTFFoM &
lifting system adapted to bring the cartridges_in the vicinitg of the
firearmis ﬁ&?PFFBEEg for SRREITY (¥ Fse® SuEhecaPPFfBb%nisjﬂept in
such a position.fromretaining mechanism 6 of the cartridges
conpr s ng ST CARPn gD AT 1o OB TH P
tself, and.g plarabity of bt oSG2, 00aR060 A0 £ OBnhgycaf ri dge
in the correct positiron during its Ilftlng.

actuator for horizontal movement 35.

Such actuators are adapted to be handled along
horizontal *“X"-axis of the support structure and of
movable egquipment 31, associated with setting device
2, along vertical “Z"-axis of the same movable
equipment 31 for positicning setting device 2 with
respect to the cartridge, which is kept in a
predetermined position by a mechanism 6 for retaining
cartridges.

The setting mechanism also comprises a mechanism
for recovering errcrs, adapted to correctly position
setting device 2 on “XY”-plane in the case of a non-
alignment of the cartridge from its ideal axis.

The setting mechanism preferably takes three
distinct positions, adapted to set the fuse without
hindering the movement of the cartridge in the path

comprised among the wvarious steps of the loading and



The support structure of the setting nechani smconprises a notor
plate 11 to which at |east two engines 33, preferably by screws, are
fixed, adapted to rotate setting device 2, with alimt plate 12,
faci ng and superi nposed to notor platg 11, between which it noves
vertically with respect to novabl e edui pnent 31. Motor plate 11
and limt plate 12 are spaced and kept in such position by a

plurality of colums 14. Said colums 14 are preferably netal
cylindrical bars, threaded at the end and fixed to notor plate 11 and
tolimt plate 12 preferably by neans of bolts. The support

structure alswmotdmpr isgesesuppotie staniotivigesl3, preferably netallic
and with an el ongated shape, positioned between the two -8

af orenenti oned plSacés rord Hiowed takarovhbl € bequspieittg 3thecnbntém can
slide vertically. Such support structure 13 conprises at |east
two slots 13keardel3ellopiederably positioned at the two ends of
structure 13, in which setting device 2 and a part of the control
devi ce are resptcfi vERytbusi PPEABEON Setitrf nyhich such mechanism

devi ce2, asaf orenentioned,is positioned at the inside of slot 131 of
support structure¥#3tsandofrt &Bfpr FeEEEFef ePEAERIPOYTT 0rPR1, Tt egr al
W th support structure.13, and setti rtion 22, stacked and
aligned with refeF@ﬁEEl%%?tFHﬁ12 ?raggﬁg NS0 FhkdheCRELTTHHF of the
fuse. Refere ce 90H§iog 2% an settin%.gortion 2 are £
essential |y ferrul&SShapdd afd®at e Gtnser CE4TASM He "S1FEPI3T, ¥ to
rotate i ndependen omthe other, due to a plurality of
bearings. In part%éﬁrgggg%%e@%otation of reference portion 21 and of

setting portion 22 5. ARde byat;beast .t up prefarably taathed pelts
331, each of themdirectly connected wth its respective portion,
whi ch transfer thgopptige fhem the electrical assigned notors 33.

® a disengaging and retracting poesition, in which
the setting mechanism disengages the cartridge
and moves away from it, by allowing the
operation to the other c¢perating steps of the
naval complex.

Such consecutive positions permit to the setting
mechanism to rapidly set the fuses of the cartridges,
without interfering with the other working steps of
the naval complex, even if the space in which such
mechanism is positioned has reduced dimensions.

In the following descriptive and not limitative
embodiment of the present invention, the setting
mechanism of the fuse 1s preferably positioned in the
structure of firearm 5 covered by a gun carriage 53

of the firearm, positioned under a mcvable shield 51



Such support structure 13 also perfornms a covering function for such
belts 331, which slide inside a channel or carter, fromslot 131 to
slot -9 131', set in such structure 13. The shape of support

structure 13 permts to wthstand the7nechanical stresses, due both
to the handling of the setting nmechani'sm during the various

af orenenti oned steps and the various | oads supported by such
structure 13. Said | oads can be both intrinsic to the operation
and structure, and exceptional due to the mal functioning of the chain
mechanisminside the firearm such as for exanple the breaking of one
of lifters Ghd fixedOtsetlie ngtportimn &2 dimcovwer 250y snpaeseof ,
adapted to block and protect the portions inside slot 131, fixed to
structure 13t greafsér abkysbyprectebange 52. | n the | ower part of slot
131, fixed to structure 13 preferably by screws, there is a base 24,
adapted to suppofthesefBrhfgldesi ceordinghd fldm | &s pafténg sysSemting
device 2 also conprises a safety cone 26, positioned in the vicinity
of ref erenc@dFdrEdorF 21T $ 3% el o CoEUppOATSSt Fictiite UBCHtiderabl y by
screws, and able to pernit the correct insertion and facilitate the
exit of the FiFsdEREE tiSng °FitCaeg. Trtr EREF MDY eTPRUENSR 0NV YD

deterni nes the adiust ent, of, the position of  selting, device 2.

mechanism 6 o©of the cartridges, comprising a loading
arm 61, adapted to position the cartridge itself, and
a plurality of lifters 62, adapted to stop the
cartridge in the correct position during its lifting.
The support structure of the setting mechanism
comprises a motor plate 11 to which at least two
engines 33, preferably by screws, are fixed, adapted
to rotate setting device 2, with a limit plate 12,
facing and superimposed to motor plate 11, between
which it moves wvertically with respect to movable
equipment 31.
Motor plate 11 and limit plate 12 are spaced and
kept in such position by a plurality of columns 14.
Said columns 14 are preferably metal cylindrical
bars, threaded at the end and fixed to motor plate 11
and to limit plate 12 preferably by means of bolts.
The support structure also comprises support
structure 13, preferably metallic and with an

elongated shape, positioned between the two



mechani sm for recovering errors. The rotary novenent of setting
portion 22 and of reference portion 21 transmtted by belts is
facilitated by a plurality of bearings 23, preferably ball-bearings.
The rotation nmethod of reference portion 21 and of setting portion 22
for the setting step is simlar to t hié known af orenenti oned net hod.
Motors 33 are preferably positioned in the vicinity of the control
devi ce, for exanple under such device, fixed to the | ower face of
notor plate 11, preferably by screws. The control device
conprises said novabl e equi pnent 31, actuator 34 for verti cal

novenent anc factapreinai o85df glaheri zodt ali xpovenenbyaadaptedipoeper f or m
the handling of the setting nmechanismin its entirety. Movabl e
equi pnent 3Blocomniichesaa supperveptintalldl0, preferably netallic, to
whi ch support structure 13 is fixed as aforenentioned, with at |east
two pul |l eys 332, Spréf erabbyt t votfhedizend I evneetegswathlapsbrswg3s,
adapted to rotate setting device 2 by neans of belts 331, and at

| east two bélotedsiloddds 1334, aggpeearly PeRstHANGR| 8% BBRg. two

Pul | eys332and belt-tensioners334are -11 positioned in the upper face
of supporti 5§ &fe SBIBCLPRSI Hr stvt"EPR S§rtdppydeyiee13. and a
Belt-tensioners 334_are _fixed through in so to make said

bel t -t ensi ok&rs 3335 dI%®S n FOEEET N §%83ﬁ8 t HF Ser EFERFCRXYRI%f such

prns. positioned.

Setting device 2, as aforementioned, is
positioned at the inside of slot 131 of support
structure 13, and it comprises reference portion 21,
integral with suppert structure 13, and setting
portien 22, stacked and aligned with reference
portion 21, adapted to make the setting of the fuse.

Reference portion 21 and setting portion 22 are
essentially ferrule-shaped and are inserted inside
slot 131, so to rotate independently one £from the
other, due to‘a plurality of bearings. In particular,
the rotation of reference portion 21 and of setting
porticn 22 is made by at least two preferably tcothed
bpelts 331, each ¢f them directly connected with its
respective portion, which transfer the motion from
the electrical assigned motocrs 33.

Such support structure 13 also performs a
covering function for such belts 331, which slide

inside a channel or cearter, from slot 131 teo slot



Slot 131' assures a protection of pulleys 332 and belt-tensioner 334,
as the height of such conponents is |ower than the thickness of said
slot 131" of support structure 13. Said pulleys 332 are
connected to notors 33 by nmeans of correspondi ng shafts 333, which
are grooved to assure the transm ssion, on which such pulleys can

transl ate. Sai d shafts 333, passing through correspondi ng hol es
for shafts 111 conprised in notor plate 11 preferably have a |l ength
equal to the length of columms 14. Col ums 14 pass through

novabl e equi pnent 31, in particular through support plate 310, by
means of a pluralisey ah bakBsstdheyuperform the function of guiding
the novenent along the vertical axis of equipnment 31 itself. On
each shaft 333 affhkeasttammeofomurmgdordevstteuddufer 18otmdrmits sto
present, which is preferably provided with an encoder for exanple
optical, adapitégteod -tire deeehraieal wetheasewduded dotér ttd nthe t he
angul ar variations. Saidcontrol devices7larepreferably positioned on
such shafts '33allgRal iof tthsl e tipg mechaniRe ABYeR8ntiedEeEEPR by
the control device for rotation 71 are novenents which are

t ransf er r ed ¥OERMROLSPELE35h§PReARE P eh&PT4CY810RBS SERPPRYEBR Vi ce 2

for setting_the fuses.
by such structure 13.

Said 1loads <can be Dboth intrinsic to the
operation and structure, and exceptional due to the
malfunctioning of the chain mechanism inside the
firearm, such as for example the breaking of one of
lifters 62.

On setting portion 22 a cover 25 is present,
adapted to block and protect the portions inside slot
131, fixed to structure 13, preferably by screws.

In the lower part of slot 131, fixed to
structure 13 preferably by screws, there is a base
24, adapted to support setting device 2 and all its
parts.

Setting device 2 also comprises a safety cone
26, positioned in the wvicinity of reference portion
21, fixed to support structure 13 preferably by
screws, and able to permit the correct insertion and
facilitate the exit of the fuse of setting device 2.
Furthermore, such cone 26 determines the adjustment

of the position of setting device 2 permitted by the



The vertical novenent of novabl e equi prent 31 occurs due to the
actuator of a vertical novenent 34, conprising at |east one

ol eo-dynam ¢ device 341, formed by two pistons, opposed and
integrated in a single structure, and braki ng device, adapted to
reduce the elongation of such pistonslind avoi d too heavy shocks
between structure 13 and limt plate 12. Such braking device permts
to sl ow down the el ongation speed of the pistons, once having passed
a certain extension of the pistons thensel ves. The verti cal
novenent, along axis "Z" of plate 310, and of all the conponents

fi xed to thensaneisperpirt setovéhengedtdarg.mechanismto nove along its
vertical axis, so permtting its placing on the fuse for setting the
sanme, and for a Sbbsequeny wosengayemnentisttSughpactianok234ndi éfs the
setting device 2 -13 along axis "Z", bringing it preferably in the
di sengaged padicrieoge soenidiadi ng2t o itheashereedi t byt hecaldvenehs s of
the ammuni tion when passing to other operating steps of the firearm
Act uat or 34 fgicitiéafert PraP RbveRehtY i st prasrdmals ¢ 3pl reefierabdy sl ot
112, conprised_.in notor plate 11 and placed on a side of plate 11
itself, in oderPREEIPESinterfere with novabl e equi pment 31, and with
the devices conprised inside slot 131', for handling setting device
2. Sai d athﬁt 6Pt341o8y "FERAS 8f RGORT AYCHoPTT ohy 392 and
preferably realized through forks, is_.fixed_hoth to npvabl e. equi pnment
B pa IS R BTpPRT B 002 S5 15 et BParE R S P b b 2l

t hrough scr n OW riptive and non limtative
enbodi nment % Fﬁg 5?82én?£$§%é§§4%#%&?ﬁ%%%%gking device consists in a
suitabl e cavity, i nstde e o] e . ind i ich
the two pistons ggggggntg?ne%%QTﬁ%&%n E%?’ongogg%%ﬁég%is?%ns?h efore

support strugtunerl3 deetfel t&ABNANGER] St ORor e8I 1IN SHEL. cavity
by forcing the exit of the oil through the aperture fornmed between

the two engaged @eMRBLS.fixed tUAheSOldHdONEdcE ROSShdE & dyLatd @
sui tabl e working tolerance of the two cylindrical elenents: a
11, preferably by screws.

The control device comprises said movable
equipment 31, actuator 34 for vertical movement and
actuator 35 for horizontal movement, adapted to
perform the handling of the setting mechanism in its
entirety.

Movable equipment 31 comprises a support plate
310, preferably metallic, to which support structure
13 is fixed as aforementioned, with at least two
pulleys 332, preferably toothed and connected with
motors 33, adapted to rotate setting device 2 by
means of belts 331, and at least two belt-tensioners

334, adapted to tension belts 331.

Pulleys 332 and belt-tensioners 334 are



-14 mal e one (the end of the piston) and a fenale one (the cavity in
the cylinder). Such cavity in the cylinder introduces a danping
el enment in the equation of the notion, so reducing the elongation
speed of the piston beyond a certain ﬁLongation of the sane.

Limt plate 12 advantageously conpris at | east one detecting
device, fixed to the |lower face of such plate 12, adapted to
determ ne the position of support structure 13 and al so of equi pnent
31, during its vertical novenent, by signaling the approach of the
limt condition in the setting nechani sm The actuator 35 of
hori zont al mednEptheds iadaptedppar nbve: al DRgIEErs 1hX" plheesegitj ng
mechani sm by sliding it along at |east one |ongitudinal guide 42,
preferably flinsddet slthelstf uet usterwftfrie dar-m 5, positioned for
exanpl e on support flange 52. The setting nmechanismis retracted
from the actuat oBe3Sotehdi¢pom ab3hoeemedtixedn thrdeght @ avigi ds¢ o

hi nder the nechani cal novenents conprised in the firearm - Said
actuator 35 Conprisesaad Martalisneiongas 3512 frked & Hatehirto a
fork, preferably through a pin, which is fixed to the structure of
firearm5. TREUREt GEEoVBFFo) %t AT PAREMBARNS35 is -15 preferably

actuated for dis agi setting device 2, by bringing the setting
mechanismin a dsggﬁgéggd ﬁﬁﬁQé%ﬁLapP§P§?85¥9naoFeﬁf F ofret in
order to make ft.,inQPerative. 334, as the height of such
components 1s lower than the thickness of said slot
131’ of support structure 13.
Said pulleys 332 are connected to motors 33 by
means of corresponding shafts 333, which are grooved
to assure the transmission, on which such pulleys can
translate.
Said shafts 333, passing through corresponding
holes for shafts 111 comprised in motor plate 11
preferably have a length equal to the length of
columns 14,
Columns 14 pass through movable equipment 31, in
particular through support plate 310, by means of a
rlurality of holes. They perform the function of
gulding the movement along the vertical axis of
eguipment 31 itself.
On each shaft 333 at least one control device 71

for rotation is present, which is preferably provided

with an encoder for example optical, adapted to



The setting nmechanismis brought in such position for exanple during
t he eventual mi ssing of a shot of the cartridge with the possible new
storing step of an ammunition, for exanple in a magazine, in order

not to interfere with such steps. Sai d actuator 35 at the other
end is fixed to a "U shaped fl ange 355; associated to notor plate 11
of the support structure. Such hydraulic organ 351 is

preferably provided with a piston, the extension of which permts to
the entire structure of the setting mechanismto performa horizontal
novenent al ong axis "X'. Fl ange 352 conprises vertical slots 353
i n whi ch t helggiernihexediitd opgaedd®eds|ummrtaintyl| arige 36Qudés des,
due to sleds on which it is fixed, with respect to notor plate 11, on
at | east ongar@tkodf-said plate, longitudinally along el ongation
"X'-axis of hydraulic organ 351 (not shown in Figure). The mechani sm
for recovering efféfls pEPRAT¥RLt o FBHRES t he/lcl edF&nceBTaf BRYPLK" - axi s
t hrough at | east ,one preferably helical_ recaqver 16 spring 41,

centered botdySarr HPERgE™ 388 R Nt Sotor P &ﬂ@i¥1Piate 129n the
enbodi ment shown_in the Figure t rings 41 are_present, _fixed to
IRA PEYERRT R TR S5t T AGe 985751 ASVEGR Lo on

notor plate 11,
bet ween t he a%;%ator f _vertical npye nt, 34 ang thefactu t or of
hori zontal rovénment g ﬁanﬁfgepgnradHcéc?hgrain%%gfo%%r% {%ﬁy

Techani Sm LI L 13040 pLAGe $UEDy SE LG PECHANL BN | Hepard O

positions, such as un novab t marntaining therefore

the flexibildfysandihhe-rel+@bidity of the nmechanism The
mechani sm for recovering errors, in addition to springs 41, conprises

a plurality of shkpdgesr44whi Ghh&lnidf 0Pr amphHbaki téqlﬁfpmlg%itd%

adapted to permt the novenent in "XY'-plane, in particular
| ongi t udi nalocguirdeddad, tademps ed-tntenr M o RerfpvenenbSemd ONB 4,

| ongi tudi nal "X'-axis of the setting nechanism at |east one

transversal cgupbdesdBg amstaptlechstto peem élddrelirarisversakcaovamment s

along "Y"-axis.
formed by two pistons, opposed and integrated in a
single structure, and a braking device, adapted to
reduce the elongation of such pistons and avoid too
heavy shocks between structure 13 and limit plate 12.
Such Dbraking device permits to slow down the
elongation speed cf the pistons, o¢once having passed a
certain extension of the pistons themselves.

The vertical movement, along axis *z” of plate

310, and of all the components fixed to the same,
permits to the setting mechanism to move along its
vertical axis, so permitting its placing on the fuse
for setting the same, and for a subsequent

disengagement.

Such actuator 34 1lifts the setting device 2



Sai d recovery nechanismpermts to the setting nechanismto position
always in axis with the cartridge, by recovering the m salignnment
errors of various centineters, which are useful in the case in which
the firearmis subjected to novenents -17 stresses, which can
cause a wong positioning of the cart+ dge for its setting step.

The setting nmechani sm al so perfornms another safety mechanica
function, in case of failures of the retaining nechani sm of
cartridges6, such as for exanple the breaking of a lifter 62, as seen

in Figure 9. In the even renpote case in which retaining
mechani sm 6 edeesy n&xiwor K'2"the bgéngiing nméthaprsfiepasty acinastipe
danpi ng device of the notion of amrunition. For such reason, in

t he proj ect Gfsenigesset tvery iwghan$s mpvpidiggndredintrnfsngppoith
structure 13 and setting device 2 can absorb w thout damage the
ener gy connéctedoNer R {ReCar FR¢ BN ttHetathes Pagsing to qheehresent
function of nechani cal safetg is preferably used al so during the use
of ot her tyﬁ@?réFlBQrFFPﬂée% E@ﬁ(ﬁ%ﬁﬁ?rﬁbt need a nechanical setting
step of the fuse,. t tte case, .the_setting nechapismis
kept in a maltlnﬁcﬁBgFPFon tlﬁ ¢ hiGlgt Brle MTRRSSTE of 15

vertical novene era%? lacedhempres nt 'fﬁfnt'QQ Pg;y es the
operation of ‘the §&rti Ag mEEhdni Sm% To HHerFUTRS ﬁH?tT%%% or

when appl i ed 0 2 Ship kLT bheyl b; 8ga0¢0pghiLons (Lgs xaml ¢ sea

force 6), b uci ng
order not to interfere with movable equipment 31, and

with the devices comprised inside slot 1317, for
handling setting device 2,

Said actuator 34, by means of hooking portions
342 preferably realized through forks, is fixed both
to movable equipment 31, in particular to plate 310,
and to motor plate 11, preferably through screws.

In the following descriptive and non limitative
embodiment of the present invention, the braking
device consists in a suitable cavity, made inside the
structure of the cylinder in which the two pistons
are contained. The end of one of the pistons, before
support structure 13 meets its mechanical stop,
enters in such cavity by forcing the exit of the oil
through the aperture formed between the two engaged
elements.

Such sclution 1s possible due toe a suitable

working tolerance of the two cylindrical elements: a



-18 according to ML-STD 810C and M L-STD-167B rul es. The
actuation and piloting of notors 33, in addition to all .other

el ectronic devices inplenented in such setting nechani sm are nanaged
by a central control unit (not shown), which also drives the
actuators able to handle the setting Ir?lechani sm Furt her non
illustrated enbodi nents in the Figures provide for the positioning of
notors 33 on the upper face of notor plate 11, by elimnating the
presence of shafts 333. A further alternative enbodi nent

provi des for the renoval of colums 14 and of limt plate 12, by

maki ng i n andilfef esrent (Way Ehe deft etie ngideynceantiora examglee dye fi Xi ng
it directly on the structure of firearmb5. A further enbodi nent
provi des t hattheotcerdt33inoveei syigrddriwith the notor plate, so
permtting the renoval of shafts 333. REFERENCE NUMBERS Mbtor platell
Hol es for shaftsfuehsravityrincthmterlirger gintrphares2a damping

element in the equaticn of the motion, so reducing
the elongation speed of the piston bevond a certain
elongation of the same.

Limit plate 12 advantageously comprises at least
one detecting device, fixed to the lower face of such
plate 12, adapted to determine the position of
support structure 13 and also of equipment 31, during
its vertical movement, by signaling the approach of
the limit condition in the setting mechanism.

The actuator 35 of horizontal movement is
adapted to move along axis “X"” the setting mechanism,
by sliding it along at least one longitudinal guide
42, preferably fixed to the structure of firearm 5,
positioned for example on support flange 52.

The setting mechanism is retracted from the
actuator 350f horizontal movement, in order to avoid
to hinder the mechanical movements comprised in the
firearm.

Said actuator 35 comprises an hydraulic organ
351, fixed at an end to a fork, preferably through a
pin, which is fixed to the structure of firearm 5.

The actuator o¢f horizontal movement 35 1is
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preferably actuated for disengaging setting device 2,
by bringing the setting mechanism in a disengaged
position, preferabkly a retracted one, in order to
make it inoperative.

The setting mechanism is brought in such
position for example during the eventual missing of a
shot of the cartridge with the possible new storing
step of an ammunition, for example in a magazine, in
order not to interfere with such steps.

Said actuator 35 at the other end is fixed to a
“U-shaped flange 352" associated to motor plate 11 of
the support structure.

Such hydraulic organ 351 is preferably provided
with a piston, the extension of which permits to the
entire structure of the setting mechanism to perform
a horizontal movement along axis “X”.

Flange 352 comprises vertical slots 3533 in which
the pins fixed to organ 351 slide.

Flange 352 slides, due to sleds on which it is
fixed, with respect to motor plate 11, on at least
one track of said plate, longitudinally along
elongation “X"-axis of hydraulic organ 351 (not shown
in Figure). The mechanism for recovering errors
permits to reduce the clearances along “X"-axis

through at least one preferably helical recovery



22 Bearings 23 Base 24 Cover 25 Safety cone 26 Myvabl e equi pnent 31

-16

spring 41, centered both on flange 352 and on motor
plate 11.

In the embodiment shown 1in the Figures, two
springs 41 are present, fixed to motor plate 11, and
to the two arms of flange 352.

The union between the actuator of vertical
movement 34 and the actuator of horizontal movement
35 permits to reduce the dimensions of the mechanism,
permitting to place such setting mechanism in narrow
positions, such as under movable shield 51, but
maintaining therefore the flexibility and the
reliability of the mechanism.

The mechanism for recovering errors, in addition
to springs 41, comprises a plurality of sledges 44
which slide on a plurality of guides adapted to
permit the movement in “XY”-plane, in particular
longitudinal guide 42, adapted to permit the
movements along longltudinal “X”-axis of the setting
mechanism, at least one transversal guide 43, adapted
to permit the transversal movements along *Y"-axis.

Said recovery mechanism permits to the setting
mechanism to position always in axis with the
cartridge, by recovering the misalignment errors of
various centimeters, which are useful in the case in

which the firearm is subjected to movements and
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stresses, which can cause a wrong positioning of the
cartridge for its setting step.

The setting mechanism also performs ancther
safety mechanical function, in case of failures of
the retaining mechanism c¢f cartridges6, such as for
example the breaking of a lifter 62, as seen in
Figure 9.

In the even remote case in which retaining
mechanism & does not work, the setting mechanism must
act as a damping device of the motion of ammunition.

For such reason, in the project of the setting
mechanism, it is noted that support structure 13 and
setting device 2 can abscrb without damage the energy
connected with the arrival of the ammunition.

The present function of mechanical safety 1is
preferably used also during the use of other types of
cartridges, which do not need a mechanical setting
step of the fuse.

In this latter case, the setting mechanism is
kept in a waiting position, by acting through the
actuator of vertical movement 34.

The present invention assures the operation of
the setting mechanism also in c¢ritical conditions, or
when applied to & ship with difficult sea conditions

{for example sea force 6), by reducing the errors,
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according to MIL-STD-810C and MIL-STD-167B rules.

The actuation and piloting of motors 33, in
addition to all .other electronic devices implemented
in such setting mechanism, are managed by a central
control wunit (not shown), which alsoc drives the
actuators able to handle the setting mechanism.

Further non illustrated embodiments in the
Figures provide for the positioning of motors 33 on
the upper face of motor plate 11, by eliminating the
presence of shafts 333.

A further alternative embodiment provides for
the removal of ceoclumns 14 and of limit plate 12, by
making in a different way the detecting device, for
example by fixing it directly on the structure of
firearm 5.

A further embodiment provides that motors 33
move integral with the motor plate, so permitting the
removal of shafts 333.

REFERENCE NUMBERS

Motor plate 11
Holes for shafts 111
Slot for actuator 112
Limit plate 12
Support structure 13

Slots 131
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Columns 14
Setting device 2
Reference portion 21
Setting portion 22
Bearings 23
Base 24
Cover 25
Safety cone 26
Movable eguipment 31
Support plate 310
Motors 33
Belts 331
Pulleys 332
Transmission shafts 333
Belt-tensioners 334

Actuator for wvertical movement 34
QClec—-dynamic device 341
Hooking portions 342

Actuator for horizontal movement 35

dydraulic organ 351
Flange 352
Vertical slots 353
Recovery spring 41
Longitudinal guide 42

Transversal guide 43



Device for controlling rotation7l -21 CLAIMS 1. Mechanism for
setting a fuse, applied to the structure of a firearm (5), conprising
a fuse setter (2), for programm ng said fuse, said fuse setter (2)
being fixed to a supporting structure,{13) and conprising a reference
portion (21) and a fuse-setting porti (22), which turn about the

| ongi tudi nal axis of the fuse and adapted to set the fuse of the
cartridge, said fuse-setting nechani sm conprising a supporting
structure characterized in that said supporting structure supports a
device for controlling the position of the fuse setter (2), forned by
a noving equlgnent (31), by an actud#or of vertical novenment (34),
and by an actuator of horizontal novenment (35), said actuators being
adapt ed f or Hineawenistabohyra hori zohAtal axis (X) of the supporting
structure, along a vertical axis (Z) the noving equipnent (31) itself
for positiofavgtigeshdgédsetter (2)SWth respect to the cartridge,
which is kept in a pre-set position. 2. Mechani sm according to
claimi1, whet@PeréafdapdSe-setting RBchani sm conprises an
error-recovery nmechani smfor correct _positioning of the fuse setter
(2), in the“Ga$e38F misalignnent of *fhe cartridge from the ideal
??;ﬁévgpséhi%ggggif&XE%rdgéégfgkgglgg} gf%g%gtgdlnal axis (X) and the

Loading arm 61

Lifters 62

Device for controlling rotation 71



3. Mechani sm according to claim1l, wherein the supporting structure
of the fuse-setting nmechani smconprises a notor plate (11), fixed to
which are at least two notors (33), for rotating the fuse setter -22
(2), and an end-of-travel plate (12), facing and set on top of the

notor plate (11),

bet ween whi ch t he Vi ng equi pnent (31) noves

vertically, the notor plate (11) and the end-of-travel plate (12)

bei ng | ocated at

a distance and kept in said position by a plurality

of colums (14) by being fixed with respect to one another.
4. Mechani smaaggersdi ng to claim 3, wherein the colums (14) pass
t hrough the noving equi E}ge_nt 31), perfaorm ng the functi on of gw de

in the novenent df thie

edOF prigtit=191) =i £88PF ARG h

vertical axithe S5sieedantsmaccor gi fgatnd ccba; Mcbmpwhefagn & hﬁu@élt uat or

of hori zont al rmve

al ong the ad< R %&au%i”ﬁgpf?glf%m%]ﬂ%es

is for novi Ee fuse-setting nmechani sm
Sty S&t | east one

| ongi t udi nalsegui deu§d?2)scfricxed to) tbelﬁtgrutt:ixﬁce 0b tahesfnppeﬁtmq 5) so
t hat the fus se tlng gfghanl mvvll be retracte éj t hus greventlng

t he novements ™
bei ng harrper(éd)

f‘luﬁ h&t> e ERSni SR TCoHAY sBd TH Y1 r B MY om
and a 6fubkehani smy ageartdiong t®2c) aiwmizh wherei n t he

error-recovery meccqlanl mc%rlrl%rll S saatlsl egst, ,one.recoye g@ég%,éencg (41),

adapted to Rk any

ong ongltu na axl s )

plurality oftosIS|ede$h(e4ﬂ)1$eV\b|f ctheslqamrcmlga plurality of guides and
are adapted 1.9 £nahle JVGIRN Qfh dN8 A UsSiiAldige echgplsmAd the

pl ane (XY).

structure

characterized in that said supporting structure

supports a device for controlling the positicon of the

fuse setter (2), formed by a moving ecguipment (31},

by an actuator of vertical movement (34), and by an

actuator of horizontal movement (35),

said actuators being adapted for movement along a

horizontal axis (X) of the supporting structure,

along a vertical axis (2) the moving equipment (31)

itself for positicning the fuse setter (2) with

respect to the cartridge, which is kept in a pre-set

position.

said

Mechanism according to claim 1, wherein

fuse-setting mechanism comprises an error-

recovery mechanism for correct positioning of the

fuse setter (2), in the case of misalignment o©of the

cartridge from the ideal axis, in the plane (XY)

defined by the longitudinal axis () and the

transverse axis (Y).

Mechanism according to claim 1, wherein the

supporting structure of the fuse-setting mechanism

comprises a motor plate (11), fixed to which are at

least two motors (33), for rotating the fuse setter



7. Mechani sm according to claim®6, wherein the guides are at |east
one | ongitudinal guide (42), adapted to enabl e novenents of the
fuse-setting nmechani smalong the longitudinal axis (X), and at |east
one transverse guide (43), adapted to_enabl e transverse novenents

al ong the transverse axis (Y). -23° 8. Mechani sm according to
claim1l1, wherein the fuse setter (2) is positioned within a sl ot
(131) of the supporting structure (13). 9. Mechani sm accordi ng

to claim1, wherein the fuse setter (2) further conprises a safety
cone (26), p@sitiporedn reriddiefviteialiely pobtthe1pef erepcrg perdi oa: (21),

fixed to the supporting.structure (13), pted to enahl e correct
entry and fé%1|€$%t8fe3?Fao?o?%% PEEE iﬁ?g?frgﬁﬁPﬁ@anggigth%? (2),
sai d cone (2@videt ecgupmegntadj(@ah memdved thetposliliypn tofe thetdtise
setter (2) enahl ed the error-recovery nechants 10.
Nbchanisn1aé%§& |n§P¥b EPgi ii® R F%?ﬁ¥¥?¥9ﬁn€hﬁggequHneﬂ?l?%l)
conpri ses a lsuppert iang aplddtse ahdE0pndf kxpd o whidhposithen Shypporti ng
structure ( . .. | east I s (332).,, caonnected . to the notors
(357 adapt S raturg BE ShISPRE RO SRS hrer SOOF0, Parhor it el 1 ¢
(331), and dte loe@senbwbebel ttensioners (334), adapted to tension the

Dol 15 (331) e d-corbechiighan smancorlind Lasgl 8l m a0, cphergin the

pul l eys (332) are connecte rs via transm ssion
shafts (333)ceolgmosvdd 4f opasnsthirnggtr ahenineyiing, canimheéeh §31 4,

pul | &ys (332)e:GRBnkhENEhA! Gunceion of ﬂ%%hai%zgnea%&w{é}& tgclaim

1, wherein the actuafor of vertical novenent conprises an
ol eodynam c tdeviney {94 BIEFHRtsi (gt wok 55115t onlsondahiiesh @ et bppbsed to
one anot her jgnd .incorporated in a single structure, and a braking
devi ce adapted to sl ow down extension of said pistons; said actuator
(34) raises t-he Masbarest erdqPrHnGngtPhecdd™s (1Z) , WpEEGERt i TRE t he
novenment s ofacdchetammyy thon {5 omibehsgedanpered) i Ast e Pagsage; to the
ot her functLonln% operations of the firearm .

the use-setting mechanism along the axis (X3,

causing it to slide along at least one longitudinal

guide (42) fixed to the structure of the firearm (5)

so that the fuse-setting mechanism will be retracted,

thus preventing the movements of further mechanisms

comprised in the firearm from being hampered.

6. Mechanism according to claim 2, wherein the
error-recovery mechanism comprises at least one
recovery spring (41), adapted to limit any play along
the longitudinal axis (X), a plurality of slides
{(44), which slide on a plurality of guides and are
adapted to enable movement of the fuse-setting
mechanism in the plane (XY).

7. Mechanism according to claim 6, wherein the
guides are at least one longitudinal guide (42),
adapted to enable movements of the fuse-setting
mechanism along the longitudinal axis (X), and at
least one transverse guide (43), adapted to enable

transverse movements along the transverse axis (Y).



-24 13. Mechani sm according to claim 12, wherein the braking
device consists in a purposely provided slot, which is made within
the structure of the cylinder of the structure that encl oses the two
pi stons, the end of one of the piston%%1 before the supporting
structure (13) encounters the nechanital rest enters said slot,
forcing exit of the oil through the gap created between the two

el ements that get engaged with one anot her. 14. Mechani sm
according to claim5, wherein the actuator of horizontal novenent
(35) retracts thea.fusmeseihifng aechadirsmtdurdlagmt he pﬁssébhetﬁ@ortion

of the firi of t car r|d e and the goss le ste eposi ting
of an ammuni %ﬁ]%%$% Wlkltd%yp§F&FéO§8 aglhgfnta ﬁ figﬁ 3
operations. the supprt1hbchamusnmﬁ£cmﬁdlng to cIa|n11 mhereln t he

cartridges are k@pt |Mi§hgre - Sel _Pos JA(NE? Y ca&tr gge [ et ntion
n

mechani sm (6). chani-smac g 0 crami efein in
t he case of fivalef wettieoni(By Ohrther redrgntises meehﬁnmsnnone (26),

(6): sai df usssattinameahanamer LoLmp SPChan gakosaledyolppetion by

acting as device anmuni
{21), fixed to the supporting structure (13), adapted

to enable correct eniry and facilitate exit of the
fuse into/from the fuse setter (2), said cone (26)
determining adjustment of the position of the fuse
setter (2) enabled by the error-recovery mechanism.

10. Mechanism according to claim 1, wherein the
moving equipment (31) comprises a supporting plate
{310), fixed to which is the supporting structure
{13), at least two pulleys (332}, connected toc the
motors (33), adapted for rotation of the fuse setter
(2) via as many belts (331}, and at least two belt-
tensioners (334), adapted to tension the bhelts (331).

11. Mechanism according to claim 110, wherein
the pulleys (332) are connected to the motors (33)
via transmission shafts (333), grooved for ensuring
transmission, on which said pulleys (332) can
translate.

12. Mechanism according to claim 1, wherein the
actuator of vertical movement (34) comprises an
oleodynamic device (341) comprising two pistons,
which are opposed to one another and incorporated in
a single structure, and a braking device adapted to
slow down extension of said pistons;
said actuator (34) raises the fuse setter (2) along
the axis (Z), preventing the movements of the
ammunition from being hampered in the passage tc the

other functioning operations of the firearm.
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13. Mechanism according to c¢laim 12, wherein
the braking device consists in a purposely provided
slot, which 1is made within the structure of the
cylinder of the structure that encloses the two
pistons, the end of one of the pistons, before the
supperting structure (13) encounters the mechanical
rest enters said slot, forcing exit of the oil
through the gap created between the two elements that
get engaged with one another.

14. Mechanism according to claim 5, wherein the
actuator of horizontal movement (35) retracts the
fuse-setting mechanism during the possible abortion
of the firing of the cartridge and the possible step
of re-depositing of an ammunition in a military store
so as not to hamper said operations.

15. Mechanism according to claim 1, wherein the
cartridges are kept iIin a pre-set position by a
cartridge-retention mechanism (6).

l6. Mechanism according to claim 15, wherein in
the case of malfunctioning of the retention mechanism
(&), said fuse-setting mechanism performs a
mechanical safety function by acting as device for

damping the motion of the ammunition.



