The invention relates to a safety arrangenent for a spin projectile
detonating device in accordance with Claim1l. A rotor safety neans for a
spin projectile detonating device is kno fromDE-A 20 09 988. Both the
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of the U-shaped retaining ring. During the return and

~ opening stroke, the firing speed and spin may tilt the
retaining ring in the radial groove in such a way that the
flanks prevent the rotor from abs-orbing the spin necessary
for function. '

Moreover, if the projectile is handled roughly, the
retaining ring can be jammed in its rear position, if
knocked unintentiorial_ly, and lock the rotor in safe
position. In both cases, there are highly explosive blind
shells present after firing.

A safety arrangement for a spin projectile deténating device
in accordance with the preainble in Claim 1 is known from EP-
A2 0 068 534, in which a corrugated retaining ring with a
slot is divided into segments by incisions with deformable
webs, thus having a substantially groove-like profile. The
segments abut on alternate sides against the detonator
casing and the rotor. Because of the narrow webs of the
‘retaining ring, it cannot be excluded in a drop test on a
shell equipped therewith that the webs are petmanently



retaining ring, it cannot be excluded in a drop test on a shell equipped
therewith ‘that the webs are pernmanently 2 deforned, and therefore it is
not assured that the detonator can be made safe again. The object of the
invention is to provide a rotor safety devdce for a spin projectile

det ONat or devi ce which operates safely when the spin projectile is fired by
rel easing the rotor, and which assures that the rotor can be made safe
“again even after rouah handl i ng. This object is achieved in accordance with
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i nvention arecspepéfhadei satdaagaibr.cl ai ns. Essential aspects of the
invéftion are the retaining ring abutting the rotor wthout radial bias,
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freel y novabl 83RANaQVeR after rough handling.

This object is achieved in accordance with the
characterising features of Claim 1.

& _ ’ - Advantageous embodiments of the invention are specified in
the sub-claims. ' '

Essential aépeqts of'thé'invention are the retaining ring
abutting the rotor without radial bias, the ease of assembly
of the retaining ring on the rotor and the free axial
mobility of the retaining ring as a result of the provided
compression spring in the provided area of the detonator
casing.

The retaining ring has a small gap in the centripetal and
centrifugal direction of the respective abutment surfaces.
This prevents material fatigue such as occurs in the

- retaining rings according. to.prior art, for example. Hence,
function faults resulting therefrom cannot occur.

The retaining ring, which is freely movable in axial

direction against spring force, allows the rotor to be made
.._ safe again, e.g. in the case of drop tgsts or impact

stresses when handling the projectile. '



leEGIIOﬂ agai nst spring force, allows the rotor to be nade safe again,

e.g. i'n the case of drop tests or inpact stresses when handling the
projectile. 3 The necessary function safety is apparent as a result of
the invention during acceleration of the @ojectile in the weapon barrel,
l.e. with respect to two releasing criteria: 1. safety during accel eration
of the projectile and 2. safety during increase in spin. The virtually
closed retaining ring supports the rotor in radial direction op th

det anat or casTR@ NQGESHAE Ve F3BCHL N, FBEGLY ShS APRATI &S atﬁésH‘g§s°$o?l&%s of

; QSE%gt O{ZI ?r elﬂféﬁ'@fdrﬁdidﬁ#rid‘lﬁfb&umltﬁ.@nr bPothe iprdjeetddeonat ehecasi ng. No
e deformationg o e.retaining_rin ccur {s
relatively hi%h i?Fﬁﬁ%é toFentitt rgﬁBgﬁgﬁﬁnt Fﬁ&a$ﬁ9§ #F%ngFéé
described in 1kmsahenyldyrumgpaheelerahlbheoﬁdbhenpnggacﬂ&lgunad12shoms a
Cross-section I gyfen2 shows a section I1-11 according
to Figure 1; ?é nggnﬁﬁgﬁéggﬁgg'etgha according to Figure 1 after a
projectile has been fired; Figure 4 shoms t he detonator according to
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lateral shock stresses, the mass forces of the rotor are
deflected by the retaining ring into the detonator casing.
'No adverse deformations of the retaining ring can occur as a
result of its relatively high resistance moment.

An embodiment of the invention is described in the drawing
together with the advantages.

Figure 1 shows a cross-section through a detonator;

 Figure 2 shows a section II-II according to Figure 1;
Figure 3 shows the detonator according to Figure 1 after
a projectile has been fired;
Figure 4 shows the detonator according to Figures 1 and 3
ka’ : during increase in spin;

Figure 5 shows a section IV-IV according to Figure 4.

A safety arrangement 1 assures that a retaining ring 2 is
centred on the one side by a conical compression spring 3 in
an annular groove 4 of the rotor 5 and on the other side by
a wall 6 of a detonator casing 7 via annular gaps 8.

The annular groove 4 has a base 10 and a face side 11.
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an annpul ar groove 4 of the rotor 5 and on the other side by a wall 6 of a
detonator ‘casing 7 via annul ar gaps-8. The annul ar groove 4 has a base 10
and a face side 11. 4 The rotor 5 is provided in a known manner with a
detonator 15 and a locating cone 16 for aft axi al |y novabl e safety sleeve
17. The detonator casing 7 houses the safety sleeve 17 and a firing pin 18.
Addi tionally, the .detonator casing 7 houses the already described rotor 5
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. in the recess 20 by means of the retaining ring 2. No
additional bearing is provided in a recess 8 in the
detonator casing 7. '

The retaining ring 2 according to Figures 2 and 5 is
' prov1ded with a spllne proflle, thus prov1d1ng support lugs
© 25 with recesses 26 located between them. The support lugs'
25 have supporting surfaces 27 curved in keeplng_w1th the
annular groove 4. A ring 28 supports the support lugs 25,
the ring 28 being divided by a slot 29.

The detonator casing'7 has a radial groove 30, the base 31
of which is located lower by distance 32 than the wall 6 of
the detonator casing. The two faces 33, 35 are located far
enough from one another to allow the retaining ring 2 to be
positioned with amplé axial play. An inclined surface 34
optionally assists adjustment of the expanding retaining
ring 2.

A recess 40 with an edge 41 on the peripheral side is

provided on the charge casing 22 to receive the base 48 of

the compression spring 3. Additionally, the charge casing 22 " -
.is provided with a booster charge in a manner not shown in

the drawing. '



positioned with anple axial play. An-inclined surface 34 optionally assists
adj ust nent” of the expanding retaining ring 2. Arecess 40 with an edge 41
on the peripheral side is provided on the charge casing 22 to receive the
base 48 of the conpression spring 3. Additionally, the charge casing 22 is
provided with a booster charge in a manner not shown in the draw ng. 5
The conpression spring 3 abuts a surface 12 of the retaining ring 2 with
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stroke position, since the conpression spring 3 cannot be conpressed
further. In this, position, e retaining ring 2 is flush with the radial
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barrel . detail) reacts to the firing acceleration acting in the
direction of arrow 50 by an axial stroke of the retaining
ring 2 against the force of the compression spring 3 .
according to Figure 3. The retaining ring 2 is in its

gm;- outermost axial stroke position, since the compression

' spring 3 cannot be compressed further. In this position, the
retaining ring 2 is flush with the radial groove 30. The
retaining ring 2'can expand into the radial groove 30 as
shown in Figure 4 - after increase in spin of a projectile
in the weapon barrel.

The retaining ring 2 is made of a beryllium bronze. This
material ensures that the retaining ring 2 abuts fully
against the base 31 of the radial groove 30 because of the
centrifugal forces acting predominantly on the support lugs .
25. In this case, the webs 14 located between the suppbrt
lugs 25 are plastically, i.e. permanently, -deformed.

The rotor 5 released from the retaining ring 2 arranges
itself in the position shown in Figure 4 because of its
centre of gravity position, in which case the safety sleeve
17 is shifted back by the locating cone 16. The rotor 5 is
locked in the active position shown in this figure by means . -

~ which are not shown. On conclusion of the acceleration phase

 of the projectile, the compression spring 3 places the
retaining ring 2 against the face 33.



The-+eta|n|ng ring 2 is made of a berylliumbronze. This material ensures

t hat }he retaining ring 2,abuts fully against the base 31 of the radial
~groove 30 because of the centrlfugal forces acting predom nantly on the.
"support lugs 25. In this case, the webs 14 | ocated between the support |ugs
25 are plastically, i.e. permanently, defornmed. The rotor 5 released from
the retaining ring 2 arranges itself in the position shown in Figure 4
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o The safety sleeve 17 ensures that the rotor 5 in the safe
position according to Figure 1 remains in the phase in which
the retaining ring 2 is lifted from the rotor 5. '

If during acceleration in the weapon barrel a projectile is
subjected to spin which does not reach the prescribed
magnitude, in the case of a virtually discharged weapon
barrel, for example, then the rotor 5 is once again secured
after the projectile has left the weapon barrel. The
centrifugal forces exerted on the retaining ring 2 have not
reached the magnitude sufficient to plastically deform the
webs 14, see Figure 5, which means that the retaining ring 2
retains its unchanged size as shown in Figures 1 and 2.

The resilient mounting of the rotor 5 as a result of the
compression spring 3 is also of advantage. The compression
spring 3 causes a gap 49 to be formed by pressing the rotor
5 into the recess 20 of the detonator casing 7. In the case-
of shock stresses,;the compression spring 3 and gap 49 give-
the rotor 5 the ébility to shift pbsition inside the recess.
8 cushioned by the spring. In this way, the detonation
threshold of the detonator 15 is substantially lower in the



The .safety sleeve 17 ensures that the rotor 5 in the safe position
accor:ding-to Figure 1 remains in the phase in which the retaining ring 2 is
lifted fromthe rotor 5. If during acceleration in the weapon barrel a
projectile is subjected to spin which doed not reach the prescribed

magni tude, in the case of a virtually discharged weapon barrel, for
exanpl e, then the rotor 5 is once again secured after the projectile has

| eft the weapon b he centrlf forces exerte i ni ng
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webs -14, see &bqprdnﬁg thithie praos anat the retaining ring 2 retains its
unéhénged size as shown in Figures 1 and 2. The resilient nounting of the

rotor 5 as a result of the conpression spri éks is al so_of advantage. The
conpressi on shlumipie a5 &Feglgagesslee pit I aarprapdssfAg ERe rotor 5

into ther eﬁ epetZih Mg g 2. 0PREOhatasial &afaatuﬂﬁeaae eéqalnzﬁa ace

stresses, the gconpression s rin i,ve the rotor the ability
to shift p05|?$3919?ﬁ§kﬁ9 F?@@gs gcﬂ%&# Fﬂgﬁqﬂ? e spring. In this way,
t he detonation threshold of the detonator 15 is substantially lower in the
7 case of shock stresses than is the case with detonators according to the
prior art.. Alum niumor steel are also suitable materials for the retaining

ring 2. The material characteristics required are high breaking strength
and hi gh toughness. : A



8 Pat\,ent Clainms: 1. Safety arrangenent (1) for a spi n

det orfati ng device, with a detonating device casing (7) 'mﬁgﬂ “m,lm"f/
(22), in which a spherical rotor (5) is unted to all ow roteatl

novenent and a radi al groove (30) is forned, wherein said rotor (5) has' a
hole with a detonator (15) disposed therein and in a peripheral area has an
annul ar groove (4), which extends in a plane displaced axially to the

radi al groovepd@éntargldimsbi ch an expandabl e retaining ring (2) is
inserted, which only releases the rotor (5) held in safe position after the
prij gctil'e has been fired by shifting axially under the effect of axial and
spin forces and bﬁ&ﬁqﬂzmdtmghgeﬂén:twl)cfd' lsowpiime protjectiby after its

rel ease to svmng | Ve 5

said retaining ri %&%ﬁ:ﬁn& dg%éé ugs {Iégg rilﬁ]‘}@ﬁh%g%%%n gﬁj (Vﬂgr(elzg)
‘and a radially extmum@egmpg(mqm&me& |uagvtti@ftb|arr§9 erieps ratgr
characterised in thaf 1\@1%@@8&96(&11(&3 f&dﬂ&ﬁlem%%mbhenanah& retaining

(3 00 the casi ng TAEL GroRrEChIRhets TRTRbOMIShIR P10 TPHET TR ni ng
ring (2) is const rh&ﬁeﬂl’idlethetﬁcurdéﬁoxﬁawI(rmS)prdinbsednthéneinrmd;upport
| ugs (25) are . . . :
in a peripheral area has an annular groove (4), which
| extends in a plane displaced axially to the radial -
groove (30) and in which an expandable retaining ring
. (2) is inserted, which only releases the rotor (5)
R, held in safe position after the projéctile has been
fired by shifting axially under the effect of axial
and spin forces and by expanding radlally to allow the
rotor (5) after its release to swing into active
position with the detonator (15), and wherein said
retaining ring (2) has support lugs (25) with
supporting surfaces (27) and a radially extending slot
(29) as well as deformable webs (14), characterised in
that when the rotor (5) is in safe position, the
retaining ring (2) abuts the face side (11) of the
annular groove (4) via a spring (3) on the casing
side, in which case the groove profile of the

retaining ring (2) is constructed in the form of a

N~ spline profile in that the support lugs (25) are.
arranged internally and are distributed uniformly,
whereas an outer ring (28) of the retaining ring is
provided with the slot (29) and several permanently
deformable webs (14) with the same cross-section, and
the retaining ring (2) is held with an inner and outer
radial annular gap (19) between the base (10) of the
annular groove (4) and the detonating device casing

(7).



arranged internally and are distributed uniformy, whereas an outer ring

(28) ‘of the retaining ring is provided with the slot (29)
permanent|ly deformable webs (14) with the s cross-secti,ﬂ“‘llmmllﬂmljum
retaining ring (2) is held with an inner and” outer radial anrul ar @gaps '
bet ween the base (10) of the annul ar groove (4) and the detonating device

casing (7). 9C L M S 2 Saf ety arrangenent according to Caim1l,
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stop in axial direghiofohnphfleatites tataitatesné Reramin iRy 1@yl #o gsoove

30) .
( . ) to be freely movable in the radial directions.

3. Safety arrangement according to Claim 1, characterised
in that the spring (3) acts as a stop at the maximum
firing acceleration of a projectile, and it fixes the
retaining ring (2) in this stop in axial direction

Y inside the two faces (33, 35) of the radial groove
(30).



