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A nmet hod and an apparatus for transmtting information

, 343,795 A, the problemis addressed that it is

to be able to reset a nunition in the |oaded state, as well.

Various approaches are known for data transmission for
setting or for programming a munition in a tube weapon
system,

CH 691 143 A5 discloses an apparatus for measuring the
projectile velocity at the muzzle of a weapon barrel of
high cadence. Once the velocity has been measured, the
fuze is programmed directly after leaving the barrel
muzzle. For this type of programming, the fuze has a
programming coil. CH 693 248 A5 describes a similar
apparatus.

A method and an apparatus for transmitting information
to programmable projectiles are also disclosed in
EP 0 992 762 Bl. In this case as well, the information
is transmitted inductively. With reference to
US 5,343,795 A, the problem is addressed that it is
important to be able to reset a munition in the loaded
state, as well.

Particularly in the case of large-caliber munitions
which are stored for a relatively long time and do not
have their own voltage or power supply for integrated
electronics, the power supply and/or data supply for
the munition is provided via a conductive connecting
line between the system electronics in the weapon and
the munition electronics. This line is for this purpose
located within the munition from the cartridge base to
the electronics in the flying projectile. For
information transmission, the line must represent a
continuous, fixed, configurable connection. This
results in a problem when, during firing, parts of the
line are admittedly thrown out of the weapon to the
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Particularly in the case of large-caliber munitions which are stored for
arelatively long tine and do not have their own voltage or power supply

for integraioegoosl/eoR2eli cs, the power supply andper/debeosypphyskor 30
the nunition is provided via a conductive connecting |ine between the

system el ectronics in the weapon and 4he munition electronics. This line
Is for this purpose |ocated within the nmunition fromthe cartrld%e base
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results_ in a roblen1mh during firipng,, parts of the
line are a(?ﬁ’l‘ft AP tFOWheRdt t fupﬁgs\%éég?&ﬁ %‘%0%?%9%?@?
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or barrel,umhb@h,Sfb&peasm@ﬂ& dnhazawmghk.in particular for operation of the
weapon, for exanple in a tank. In the past, in addition to cables or lines

which were firmly connected at one end to the propellant charge 10
i gniter andnatthehepartherimnaddeteohi tol yabdesectredl ires which were

firmly connected at one end to the propellant charge

10 igniter and at the other end were firmly connected to
the flying projectile, open plug connections were also
used at which it was intended that the line would be
disconnected. This did not ensure that no parts of the
plug connections remained in the weapon barrel.

15
In this case, the object of the invention is to provide
definable disconnection of the continuous line without
any plugs, in order to prevent undesirable line
residues from remaining in the tube or barrel.

20

The object 1is achieved by the features of patent

claim 1.

Advantageous embodiments are specified in the dependent
25 claims.

The invention is based on the idea of including a
disconnection apparatus by means of which the line is
disconnected at the earliest possible time. This 1line
30 should preferably be disconnected adjacent to the
propellant charge igniter. Disconnection at an early
stage assists the initial driving of the line which is
cut off in a defined manner. In consequence, cable or
line residues are driven out of the tube or barrel at
35 the front.

The disconnection apparatus is in this case included in

the munition and in one preferred embodiment is formed



the flying projectile, open plug connections were also wused at which it
was i ntended that the line would be disconnected. This did not ensure
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In this case, ect” of the inventionis top

di sconnection of the continuous |ine-wBthout any plugs, in order to
prevent undesirable line residues fromremaining in the tube or barrel.
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di sconnecti'on ‘apparatus is In I's case included in .
charge igniter, to which the disconnection apparatus is
attached, and is laid further to the projectile tail of
the projectile. In this case, the cable is passed
10 through a hole, which is preferably located
transversely with respect to the acceleration direction
of the cutting device, in the upper area of the
disconnection apparatus, in this case the cylinder,
such that, when the cutting device moves forwards, the

15 cable is disconnected by a sharp edge.

It has been found to have a positive effect for the
cable to be attached to existing components. For
example, the cable can be routed on the first section
20 adjacent to the propellant charge fuze, and over the
rest of its path adjacent to the flying projectile.
Since the piece of cable which is exposed between the
propellant charge igniter and the flying projectile is
accelerated forward out of the tube or barrel together
25 with the flying projectile, the disconnection device is
preferably included adjacent to the propellant charge
igniter.
A piston is provided in order to disconnect the cable
and, guided in a cylinder, is held in the state free
30 from pressure by suiltable measures, for example a
clamped-in shear collar. The piston is caused to move
only by a buildup of pressure in the interior of the
propellant charge igniter, which is created by the
initiation process on firing of the loaded cartridge
35 and, as the process of firing the shot develops,
initiates the powder Dbed. The cable, which 1is
preferably located transversely with respect to the

piston, is cut off by a disconnection device, such as a



the munition and in one preferred enbodi nent is fornmed WD 2006/ 092231
PCT/EP2006/001636 3 mainly froma piston which is guided in a firmy

cl anped-in gy (P%?EB preferably has a sharp ed%@g@%?Z%D%V%bﬁ?%ékw'ce
a a

which is p03|t|one shear collar in the unlo Sstate € cable is
preferably guided 5 flxed in a proteetéve tube, which is connected to the
propellant charge igniter, to the tip of the propellant charge igniter

to which t hmutdiisgpnedeti on apgarsazlm?sads cfattlex heils tandoppokaice falrg her to
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10 through*a refera | oca ers espect
to the acceumamqgreﬂsmlmlm the cutting device, in the upper area of
the disconnection apparatus, in this case the cylinder, such that, when
the cutting device noves forwards, the 15 cable is disconnected by a

sharp elige.The GbsCoeectbomdofo theyeablsosi | Vecrefere £oMPLRE t@able to

be attachedno exiiStd Q%m%}}s%rézortha%xaqﬁl € refi reRb! §o5an thg rout ed
on the first section Z0 _adjacent to the propellant charge fuze, and over

the rest FrqIzessatdf adiresdr ?@dt Pfénfsa Jiafy o) berrher advisddadee pi ece
of cabl e whirgdt | shexpesgd et waeRcbh®ection is reproducible. The

cable 1is disconnected even before the pyrotechnic

10 materials in the ©propellant charge igniter are
initiated. The components of the disconnection
apparatus are preferably encapsulated, in order to
prevent the possibility of residues being created by
the disconnection apparatus itself. The line, which is

15 closed until the time of firing, can also be reset in
an advantageous manner prior to the time of firing.

A further advantage 1s that simple and low-cost

conversion is possible. The propellant charge igniter
20 design that is Xknown for initiation needs only minor

modification, with the solution in the simplest variant

being located in the closure screw of the propellant

charge igniter. This precludes any influence on the

initiation path of the propellant charge igniter, and
25 on the initiation of the powder bed.

The additional components can be modified by further
measures without adversely affecting the requirements
for the propellant charge igniter. For example, the
30 interior of the propellant charge igniter can be
protected by sealing rings or disks on the piston

against the ingress of moisture.

The invention will be explained in more detail with
35 reference to one exemplary embodiment in the drawing,
in which:



propel l ant charge igniter and the flying projectile is accelerated
forward out of the tube or barrel together 25 with the flying projectile,

t he disconqﬁﬁtédﬁg j£9 is preferably included g fy%?} ole¥ 0% 36

propel | ant arge igniter. A piston is provided in order to disconnect
the cable and, guided in a cylinder; Bs-held in the state free 30 from
pressure by suitable nmeasures, for exanple a clanped-in shear collar. The
piston is cimecktb nove shﬂway a buﬂamﬂihﬁ ppessuie | murtidiion.erior of
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process on firing of the Io as the process of firing
the shot deRAeTWps,2 initi fhews h@npoméarg@d Jrhbue‘ar@aemnhl%ﬁ] itdre
preferably | ocated transveisel ¥ W tH-de rd0pthe piston, is cut off by
a di sconnectjon device, such as a WD 2006/ 92231’ PCT/ EP2006/ 001636 - 4
cuttingSeddEl B ¥he® sutt ack BROVhanpidLBRtERRESTt &1t Fe SHEPEs SRle & ea.

This is done at an early st®ge toie i RlscbhfepE98hesge®icéi rdH@n 5 ithe
di sconnection of the cable js therefore coupled to the buil dup of

pressure that is required 36 % %el progress of firing, and this has the
further adveigwage 4 shows different holes for optimization

within the disconnection device shown in
10 Figure 2, and
Figure 5 shows the seals for the propellant
charge igniter shown in Figure 1.

Figure 1 shows a section view of, for example, a large-

15 caliber munition 100 together with the parts which are
necessary for the explanation. The munition 100 has a
propellant charge igniter 1 which is integrated in the
drive and 1is part of the cartridge base 2. The
propellant charge igniter 1 has a line or a cable 3 via

20 which electrical power and/or data are/is passed to an
electronic fuze 4 in the projectile 101. In one
preferred embodiment, the cable 3 is guided fixed in a
protective tube 5, which is comnected to the propellant
charge igniter 1, to the tip 6 of the propellant charge

25 igniter 1, and is laid, preferably without any further
interruption, from the propellant charge igniter 1 to
the projectile tail 7, where it can then be firmly
anchored.

30 In order to provide defined disconnection of the
unprotected cable section 3a, a disconnection apparatus
102 (Figure 2) is preferably screwed to the initiation
tube la at the tip 6 of the propellant charge
igniter 1. This disconnection apparatus 102 allows the
35 cable 3 to be disconnected in the area 8a.

In one very simple embodiment, the disconnection

apparatus 102 may be formed mainly from a piston 9



that the tinme of disconnection is reproducible. The cable is disconnected
even before the pyrotechnic 10 materials in the propellant charge igniter

are initigjedpold gé)%@_pnent s of the disconnecti gy 330t
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bei ng created by the disconnection apparatus itself. The line, which is

15 closed until the tinme of firing, can also be reset in an advantageous
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detall\Mttﬁlston 9 is accelerated by the internal pressure being
10 applied in the propellant charge igniter 1 to the
piston 9 through an aperture hole 14 which is arranged
on the inside, and the strength of the shear collar 10
is exceeded. As soon as the required conversion of the
powder for initiation of the drive, and therefore a
15 Dbuildup of pressure P take place in the interior of the
propellant charge igniter 1, pressure is also applied
to the piston surface. Once the shear collar 10 has
been sheared off, this internal pressure P drives the
piston 9 forward at high speed, as a result of which
20 the cutting edge cuts through the cable. Once the cable
3 has been disconnected in this way, the movement of
the piston 9 is stopped, for example by a reduction in
the diameter of the cylinder 8. The powder bed that is
being consumed now ensures that the <cable 3a is
25 transported in the direction of the muzzle of a tube or
barrel, which is not illustrated in any more detail. At
this time, the cable 3 is no longer firmly connected to

the propellant charge igniter 1.

30 The components comprising the cylinder 8 and piston 9
are preferably integrated in the closure screw 15,
which i1s arranged at the end, of the propellant charge
igniter 1. In the illustrated embodiment, the piston 9
and cylinder 8 are therefore held by screwed-on or

35 plugged-on parts such as a union nut 11 and bush 12 in
the closure screw 15, and are thus anchored, so that
the parts of the disconnection apparatus 102 cannot
themselves create any residues outside the propellant



35 reference to one exenplary enbodinent in the drawing, in which: WO
2006/ 092231 PCT/ EP2006/ 001636 5 Figure 1 shows a detail of a munition,

illustrated,in f a section, Figure 2 s
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Il lustration of a shear collar for th@ di sconnection device shown in
Figure 2, Figure 4 shows different holes for optimzation wthin the
di sconnect i chadesi cersiioemn iln  TheFi fluee Zpeaarws Fil§ur ehbckhomsyt Hee seal s

for the pro I ge..Lgniter. sho in Fi 1.,Fi e shows a
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has a prop, n r L.gni | I Sl ot egra j.n drive and
is part of ﬂﬁ%ﬁcérgg%%g %‘g%ééﬁgé %%ﬁgbgggbe??%tg%héﬁg}e&i Etreugﬁrelr 1 has a
line or @ cable 3 via 20 which electrical power and/or data are/is passed

to an el eckranhesfygey 4 ENptRePLRN §CUHRoLRE o' OMiterial whose

strength is higher than that of the material of the
cable 3. In the preferred embodiment here, the piston 3
is compesed of a metal. The operation of the piston 3

10 can be optimized by variation of the shear collar
thickness s, the shear collar geometry and/or the edge
geometry. The cutting edge should preferably run at an
angle w which is as acute as possible in order to
optimize the disconnection process (Figure 3). The

15 thickness s of the shear collar 10 may vary depending
on the pressure level in the interior of the propellant
charge igniter 1. The shear ccllar 10 (Figure 3a)
which, for example, is round, may also have a shape as
shown in Figure 3b, by reducing the shear areas.

20
The pressure 1is preferably applied through a hole 14
(Figure 4) in the closure screw 15. The diameter and
the shape of the hole 14 (14.1, 14.2, 14.3) are
governed by the physical and geometric characteristics

25 at the tip 6 of the propellant charge igniter 1. In
order to prevent the hole 14 from becoming blocked by
parts which enter the hole 14 when the pressure builds
up and close the channel, the hole 14.2 may also be
formed with a plurality of steps. A pyrotechnic

30 additional charge 16 can be integrated in the piston 9
in order to assist the shearing-off process. This
additional charge 16 is in this case initiated by the
gases in the propellant charge igniter 1, and assists
the movement of the piston 9.

35
The shearing-off process of the shear collar 10 can
also be influenced in a suitable supporting manner by
providing a recess 17 between the shear collar 10 and



preferred enbodi nent, the cable 3 is guided fixed in a protective tube 5,
which is connected to the propellant charge igniter 1, to the tip 6 of

t he propel Igotaethgyeez2m igniter 1, and is |aid, peafgayosddieig any
further interruption, fromthe propellant charge igniter 1 to the
projectile tail 7, where it can then-b& firmy anchored. 30 In order to
provi de defined di sconnection of the wunprotected_cable sectjion 3a, a

di sconnect i BAC appaFaRusuriage( HFG@E ©2)°3)s- pFef FEBFy toc RSfed e he

initiation gésber!| ahat fheeddP Grofmbhemdreopt afheChard®n i gni tie 1. This
di sconnecti on qggargtus 102 allows the 35 gable 3 to he disconnected in
the area 8a1FH%ne vemMP%si npR¥eentodi Herted h& SGeSSonnktt i BR rat us

102 nmay be ¢dromffapemnty [FoguaepibehQn seal@mP0S) &R PCT/ BR2GRE 001636
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the upper apeepellite chbrgder ignithe cabl ealdfsrpassed drutaamiien hol e
52, oot ol RLe! SLALY: L oot LATRXELOBh Al L1 SRR e
noves forwaFitlgutéeScabke 3n ©-ring seal 19 composed of preferably

soft material, which has been integrated in the

10 piston 9. Figure 5d shows a further embodiment. The

seal is provided by a sealing disk 20 which acts over

the entire internal diameter of the cylinder 8 and is

arranged underneath the piston 9. This seal 20 is

preferably also formed from a soft material, such as

15 plastic.



di sconnected - by the sharp edge of the piston 9. The piston 9 is
accelerated by the internal pressure being 10 applied in the propell ant
charge igniter 1 to the piston 9 through an aperture hole 14 which is
arranged on the inside, and the stwength of the shear collar 10 is
exceeded. As soon as the required conversion of the powder for initiation
of the drive, and therefore a 15 buil dup of pressure P take place in .the
interior of the propellant charge igniter 1, pressure is also applied to
the piston surface. Once the shear collar 10 has been sheared off, this
internal pressure P drives the pCkADMSY9 forward at high speed, as a
result of which 20 the cutting edge cuts through the cable. Once the cable
3 has been disconnected in this way, the novenent of the piston 9 is

stopped, HOmA GRE&TROE B¥pRsif® dipedjb@ile; lah elebdshidhTRISlze@in thE Brofettilender 8.
The powder bed that 'is being consunmed now ensures that the Cable 3a is 25

t rani%%% é‘%&é‘%@gm%gjﬁé ﬁﬁ&%ﬂﬂggaéﬁtdpﬁa%ﬁ[sﬁnlngép%tlé}nn%t?l@?wg,g%a@?lré z[rgé .- which is

not In any nore a 'S no

| onger. firm.y connected to the.propellant.charge igniter.1.. 30 The
connaiiit SRS Pt s S Bt E el A GBS shlfiet Y wh sy
integrated in the closure screw 15 which is arranged. at the end, of the
prop #eamth%%wﬁge: and a separating device operatively mounted on a tip ot the propellant

charge primer for separating the line or cable.

2. The ammunition in accordance with Claim 1, and further comprising a protective tube
connected with the propellant charge primer and in which the cable is securely supported and
guided as far as the tip of the propellant charge primer, and the cable extending to a rear end of

the projectile.

3. The ammunition in accordance with Claim 1, wherein the separating device is screwed

onto a primer tube,

4. The ammunition in accordance with Claim 1, wherein the separating device includes a

piston guided in a rigidly mounted cylinder.
5. The ammunition in accordance with Claim 4, wherein the piston has a sharp edge.

6. The ammunition in accordance with Claim 4, and further comprising a shear flange

arranged to position the piston in an unloaded state.



igniter 1. In the illustrated enbodi nent, the piston 9 and cylinder 8 are
therefore held by screwed-on or 35 plugged-on parts such as a union nut 11
and bush 12 in the closure screw 15, and are thus anchored, so that the
parts of the disconnection apparatuggl02 cannot thenselves create any
resi dues outside the propellant wO 2006/ 092231 PCT/ EP2006/ 001636 - 7
charge igniter 1. The free spaces 13 which nay be required for the
fitting of the cable 3 and of the conponents or parts can be

encapsul ated, if required, wth a uid curabl e conpound, such as epoxy
resin. 5. TFe apimynitiononiascosiaace vih Qﬂ‘@gnﬁbéfé@ adforgis pERe#edan aDMERSE st rengt h
is higher than that of the material of the cable 3. In the preferred
enbard: oftht cliieder, thelveblpbsing guided theougb thpowesisoghat avher il pist¥meowgser at i on of

the piston 3 10 can be optim zed by variation of the shear collar

t hi fokwed shescableheseplrasd byohd sherpgdoeref thy pated/ or t he edge geonetry. The
cutting edge should preferably run at an angle w which is as acute as
possible in order to optimze the disconnection process (Figure 3). The
15 thickness s of the shear collar 10 may vary depending on the pressure

level iy theahRhulioRin cofddfeelitChlR P wherein the bore lies transversely to a

direction of acceleration of the piston.

9. The ammunition in accordance with Claim 6, wherein a through-bore is arranged in the
propellant charge primer so that an applied internal pressure of the propellant charge primer acts

on the piston through the through-bore when strength of the shear flange is exceeded.

10. The ammunition in accordance with Claim 4, wherein the cylinder has a diameter

reduction provided so as to stop movement of the piston.

11. The ammunition in accordance with Claim 4, wherein the propellant charge primer
has a screw plug, the cylinder and the piston being integrated in the screw plug of the propellant

charge primer, the screw plug being mounted on an end face of the propeltant charge primer.

12. The ammunition in accordance with Claim 11, wherein the piston and the cylinder

are held in and anchored with the screw plug by parts that are screwed on or inserted.



charge igniter 1. The shear collar 10 (Figure 3a) which, for exanple, is
round, may al so have a shape as shown in Figure 3b, by reducing the shear
areas. 20 The pressure is preferably applied through a hole 14 (Figure 4)
in the closure screw 15. The dianetgr and the shape of the hole 14 (14.1,
14.2, 14.3) are governed by the physical and geonetric characteristics 25
at the tip 6 of the propellant charge igniter 1. In order to prevent the
hol e 14 from becom ng bl ocked by parts which enter the hole 14 when the
pressure builds up and close the channel, the hole 14.2 may al so be

f or med w2 FThaapmuniion ity acbrdenepsith Glapy i Zitvdehain the3dstadatidthoodindatuee ge 16
can be integrated in the piston 9 1in order to assist the shearing-off

pr OB&8 fn anldhckoredidhith theostedw slagbge skbwicap ind dHuskingase initi ated by the

gases in the propellant charge igniter 1, and assists the novenent of the
pi ston 9. 35 The shearing-off process of the shear collar 10 can also be
influenced in a suitable supporting manner by providing a recess 17

bet veen {NerhGRfurid idacddld R with Claim 1, wherein free spaces present for

working through the cable and the separating device are filled in with a liquid, curable

compound.

15. The ammunition in accordance with Claim 4, and further comprising sezling
elements are incorporated in or below the piston to seal an interior of the propellant charge

primer and/or to protect against moisture,





