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Safety and arming unit for a spinning projectile fuze 5 The invention
.relates to a safety and armng unit according to the precharacterizing
clause of the main claim A safety and arming unit such as this is known
fromDE 41 19 337 Al in order to 10 ensure, in addition, the second arm ng
criterion which is dependent on the spinin free flight after the
projectile has been |l aunched. This safety device has a bolt which is
installed parallel to the longitudinal and rotation axis of the spinning |-
projectile, to which a fuze is fitted coaxially. By virtue of its
installation characteristics, the bolt cannot only be noved axially agai nst
a restoring spring 15 force by virtue of the firing acceleration, but can
al so be noved at an arSgfetytanddrming unitdon 3 spinnin jectile £ centri fugal
force of the projectile spin. If the centrifugal force does not occur to an
adequate extent after the firing accel eration has decayed, the bolt is not
pi vot ed as f akheagineantian meelatesckedapsefety oand batming WOl e@ccdsdion t® thes

orientation p@ga,{alrgéteﬁzq,iagusgm%e BY@lcididmPs, under the influence of the 20
spring, and is noved back to the safe position, in which it once again

bl ocks a previously mechanically released armng rotor. This results in the
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20  spring, and is moved back to the safe position, in which it once again blocks a

previously mechanically released arming rotor. This results in the projectile

becoming a live misfire which, however, should be avoided, because of the

pdss‘ibility of collateral damage. A further disadvantage is that a safety bolt which

can be moved and pivoted in this way is in any case difficult to integrate in a

( 25 modern in-line fuze device with secondary explosive which can be initiated
electrically, for example via an EFI detonator.

Against the background of these circumstances, the invention is based on the
technical problem of designing a safety and arming unit of this generic type for an

30 electrical in-line firing circuit and at the same time opening up as far as possible
functional optimization such that lateral accelerations which occur only temporarily
do not in their own right lead to blocking of an arming process which occurs only
after this as a function of the spin.

35 According to the invention, this object is achieved by the significant features
specified in the main claim. According to this claim (at least), one boit is now
oriented transversely with respect to the fuze axis, electrically conductively
(resistively) bridging two contacts located in an electrical circuit. This short-circuit
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(resistively) bridging two contacts located in an electrical circuit. This
short-circuit -2- bolt is noved axially against a restoring spring after

I aunch, under the influence of the spin-dependent centrifugal force (to be
precise to its armed position) suffici edt-ly that the contact bridging is
finally cancelled that s to say the safet circuit is OF neﬁj Lat er al
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20 In consequence, this safety and arming unit is, for example, insensitive to lateral

accelerations which occur temporarily from lateral positions during drop tests, and
is also insensitive to the lateral forces which are enormous but occur only briefly
during the use of an automatic loader, thus, for this purpose, even guaranteeing
the so-called flick-ramming safety.

25
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In order to ensure that the bolt cannot be moved too quickly from its short-
circuited position to the open armed position located radially on the outside, a
physical constraint is expedient, acting as a mechanical low-pass filter. This can
be provided from the production engineering point of view relatively simply and
30 therefore cost-effectively and functionally reliably by providing a helical guide for
the linear bolt movement, for example in the form of a groove in a hollow-
cylindrical inner wall, in which a radially projecting tab from the bolt engages.

Since, by virtue of its design, the bolt can move further only outwards, that is to
35 say radially from the fuze axis, a further improvement in functional reliability is
obtained by arranging (at least) two such bolt contact pairs physically diametrically
opposite one another, and connecting them electrically in parallel. This is because
a shock load acting on only one side, for example in test conditions or during
handling, then in any case results in only one of the two bolts being moved



cylindrical inner wall, in which a radially projecting tab fromthe bolt
.engages. Since, by virtue of its design, the bolt can nove further only
outwards, that is to 35 say radially fromthe fuze axis, a further
i nprovenent in functional reliabili ty i 53 - obt ai ned by arranging (at |east)
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pairs actual 159 Wf‘errupt ed, thus satisfying the electrical armng
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helical spring, is also mounted at its opposite end here, if the resetting spring

force is not exerted for example by a radially elastic ring which is peripherally
circumferential over all the bolt positions, like a rubber band. The cavity which is
introduced into the fuze inner wall should expediently be designed to be
25  sufficiently deep transversely with respect to the spin axis that the associated bolt
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can also slide entirely out of its blind hole, as a result of the centrifugal force,
against the spring pressure, and is entirely held there, because it cannot be
moved back again into the blind hole by the spring from this position, owing to the
lack of longitudinal guidance outside the blind hold.
30
Additional developments and alternatives of and to the solution according to the
invention will become evident from the following claims and also, with regard to
their advantages, from the following description of one preferred implementation
example, the drawing of which is restricted to what is essential to its operation and
35 is not sketched entirely to scale. In the drawing:

Figure 1  shows an axial cross section through a fuze ogive illustrating the
stationary positions of two short-circuit bolts, which are arranged



25 sufficiently deep transversely with respect to the spin axis that the
associated bolt ( can also slide entirely out of its blind hole, as a
result of the centrifugal force, against the spring pressure, and is
entirely held there, because it cannot bé- noved back again into the blind
hole by the spring fromthis position, owng to the |ack of |ongitudinal
gui dance outsi de the bl dip@etisply. oprpsite Pnei aetherdBViOrH avisees basryl an th8 nat i ves
of and to the solution g radh%ﬁ*nfnﬁ Grkteacch ity bitRd invkhtonbecome evi dent from
the following clains and also, with regard to their advantages, fromthe
foll ow ng description of one preferred inplenentation exanple, the draw ng
of which is rEgureZt eshaws avhabliqus visss eh idakigh dori 4 safepeaat ammngudit s3¢h i s not
sket ched %nti rely to chéﬁnsi{s%ft%% drawi ng: Figure 1 shows an axial cross
section through a fuze ogi Ve ||’I ustrating the stationary positions of two
short-circuit bolts, which are arranged -4- dianetrically opposite one
another, in tpghie Ul s RAGRGOAR of Bt bHaricA M il i dwetidhrtli N9 L O
b a design for a

the invention, "Figure 2 shows an oblique Vview o , a safety and
armng unit such 5 as IORgitudinagnevemaiy ofi Her shart-siieiils bolt routhef ftersafedf a

detail, a helical curvepgitighe for slowed-down |ongitudinal novenment of the
short-circuit bolt out of its safe position. 10 The cross-sectional
i | lustrati%n of a safety and armng unit 11 shown in Figure 1 illustrates

I ts coaxial iTisé atdsaisectivnanillisieation of aadafety aag@minimg @itetd shown fnuRigurk21 for a
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one above. t HadRAE: e, Boael WRloB9E i e CopreallhesitboBl hur ST S BA5ER 1 67t he
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conductive material such as_copﬁ)er or alum nium and are )

at least over a semicircle, however, owing to the considerably greater mechanical

load capability, these are preferably solid metallic rings 14, 15, which are

composed of electrically conductive material such as copper or aluminium and are

20 radially entirely circumferential, as shown in Figure 1 and Figure 3, or are formed
over a semicircle, as shown in Figure 2, and are isolated from one another with

the interposition of an insulating strip.

A blind hole 16 which points radially with respect to this system axis 13 is used to
25  hold and for hollow cylindrical longitudinal guidance of a bolt 17. The bolt 17 is
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itself clamped in axially between a centripetally acting spring 18 and the blind-hole
base 19. From the manufacturing point of view, it is simpler to introduce a radial
hole through the rings 14, 15 and to close this hole by a cover 20, or a band 21,
which covers the entire circumference, towards the axis 13. This is because the

30 band 21 would then also close further through-holes to form blind holes 16 for
holding bolts 17, as is illustrated in the drawing, for a further, diametrically
opposite, position.

In the blind hole 16, the mutually parallel rings 14 and 15, which are isolated from
35  one another per se, both make contact with the bolt 17 at the same time. The bolt
17 may be electrically conductively coated; however, the bolt 17 is preferably
composed of solid electrically conductive material. The two rings 14, 15 thus in
this case represent a contact pair 22-23, which is resistively bridged, that is to say
short-circuited, by the bolt 17 which, in its stationary rest position in the blind hole



20 radially entirely circunferential, as shown in Figure 1 and Figure 3, or
.are formed over a semcircle, as shown in Figure 2, and are isolated from
one another with the interposition of an insulating strip. A blind hole 16
which points radially with respect to thPs systemaxis 13 is used to 25
hol d and for hollow cylinpdrical, |ongitudinal UI dance_of 7. The bolt
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Cross-section ane are connectéd electrically in parallel with one
pot her via the eI ectrically conductive rings 14, 15 over at least half the
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20  another, opens, but not yet. If the force component acting on the other boit 17 in

its longitudinal direction disappears again, this bolt 17 is moved back again by its

spring 18 against the blind-hole base 19 to its safe rest position as well, in which

its contact pair 22-23 is also still bridged.

25 if, in contrast, when the munition is in free flight, the centrifugal force created by
the spin moves both bolts 17 axially (radially with respect to the spin axis 13)
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outwards from their rest positions in the respective blind hole 16, both contact

pairs 22-23 finally open, and the safety circuit 24 is interrupted. This can be

sensed by a test circuit 25, which now supplies a free-flight arming signal 26 to
30 the firing circuit 27.

The centrifugal forces expediently result in the bolts 17 all sliding entirely out of
their blind holes 16 and each entirely entering a concentrically adjacent cavity 28,
which is incorporated in the inner casing surface of the fuze wall 29 and which
35  supports the resetting spring 18 against its base. Because there is no longitudinal
guidance from the blind hole 16 in the cavity 28, the spring 18 cannot push the
bolt 17 back again into the blind hole 16 to its contact pair 22-23 once the
centrifugal force has decayed. The bolt 16 therefore remains reliably held in its
cavity 28, without any disturbance, and the fuze 12 is armed once this criterion



C The short circuit via one of the contact pairs 22-23, for exanple between

.the two 15 rings 14-15, is thus maintained in that opposite blind hole 16
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posi ti on,
20  so that the safety function remains fully operable until centrifugal forces occur.

A safety and arming unit 11 which is designed in particular for an electrical firing
circuit 27 thus reliably does not yet respond to lateral accelerations on just one
side, but only to centrifugal forces resulting from the spin during free flight, in that,
25 according to the invention, two contact pairs 22-23, 22-23 which are electrically
( connected in parallel with one another via annular arcs and are formed
| diametrically opposite one another are both no longer electrically conductively
bridged by the bolts 17, 17 at the same time, because both bolts 17, 17 have
been moved radially outwards only by the centrifugal force at the same time in
30 their blind holes 16, 16, which are oriented transversely with respect to the
rotation axis 13, from their short-circuit safe positions.



to say it will not yet have left its blind hole 16. The spring 18, which
.acts in the opposite direction, results, depending on its spring constant
and as a function of novenent, in a bolt 17 not noving too quickly out of
its blind hole 16 under the 10 influencé’s6f a lateral force which acts only
tenporarily gn tpefsyﬁgen1a s 13. This restriction to the bolt novenent is
expedi ently %%%?—ﬂ@é%%cti ve of the novenent, as shown in Figure 3
by a nechani cal guide along a helical curve 30. As illustrated, this is
incorporated in the hol &guscyvlipdilGalit 1 nner casing surface of the blind
hole 16. A tab 32 @ni ch en&la es ingt ('a helical curve 30 projects radially 15
fromthe outer caslhg stihzedwdhdf) the bolt 16, in order to guide it. This
helical guidance superANPEHSST R 12014M1g) novenent on the | ongitudi nal
novenent of the bo]t ,and correspondi ngly del ays the | ongitudinal
movenent out of th& blif¥9 hole 16. If the lateral accel erati on does not
| ast too |ong, thet®ol tRihg can then be pushed back again by its spring 18
to the short-circujt pogition jn the.bljnd hole 16, 20 so that the safety
function remains fiﬁly %Iﬁgr'b%? QhrﬁHgl?ﬂQ‘cf trifugal forces occur. A safety and
armng unit 11 whith i sBob@n §dederid2-2Hrticular for an electrical firing
circuit 27 thus relgdabl rﬂ%‘? t ond to | ateral accelerations on
j ust one side, buis onlgpt ?gﬂ\%trep%ﬁzgagpe%grces resulting fromthe spin
during free flight19in Bas(of 38 according to the invention, tw contact
pairs 22-23, 22-23pphi C@o@érgbéﬂiﬁﬁé)i cally connected in parallel wth one
anot her via annular arcs and are fornmed dianetrically opposite one anot her
age both no | onger2®l ecBAMtEPTMINEENduct i vely bridged by the bolts 17, 17 at
the sane tinme, beczaise botthctqohtia) 17, 17 have been noved radial |y outwards
only by the centri% gal fotrce at )the same time in 30 their blind holes 16,
16, which are orienhted PP%H%VQ,PQQ y wth respect to the rotation axis 13,
fromtheir short-c24 cui Safefarcpibacrossz2-23)7- Li st of reference synbols 11
Safety and arming it T&ﬁcﬁ&ﬁte(ir(ﬂ)th 11) 13 Axis (wth 11, 12, 14, 15) 14
Ring 15 Ring

26 Arming signal (from 25 for 27)

27 Firing circuit (in 12)

28 Cavity (in 29)

29 Wall (of 12)

30 Helical curve (in 31)

31 Inner casing surface (of 16)

32 Tab (on 17, in 30)

/—\\



16 Blind hole (through 14, 15) 17 Bolt (in 16 over 22-23) 18 Spring
.(between 17 and 28) 19 Base (of 16) 20 Cover (behind 16) 21 Band (form ng
20) 22 Contact (on 14) 23 Contact (on 15) 24 Safety circuit (across 22-23)
25 Test circuit (in 24) 26 Armng signaf ('from 25 for 27) 27 Firing circuit
(in 12) 28 Cavity (in 29) 29 \Wall &%f lanel 30 Helical curve (in 31) 31 I|nner
casing surface (of 16) 32 Tab (on -8- Patent Clains 1. Safety
and armng unit (11) for a spinning proj ectlle fuze (12), having a

spring-| oade boIt d 0 f . th i fugal
force, 5 chg1r acterﬂ%& ﬁwnéwﬁ%ﬁhg?y 1/% Sﬁﬁn ﬁgarﬁ)‘vtﬁe&'r?of/hég (;Ea?]r?gﬁat e force
of a return syprinadogded)boltt(i Anuielr san pe\mqwad laegof@a@thncpftﬂrr@ceraitlfagaldnrcand

| ongi t udi Bal @%ksetdrikdd iRfthat! the 6&&2§7§ 20 de (e 28Rkt e fokte! oPQFbiufN
beyond two resistive contacts whi ch are connected In series with a

saf ety circuitPripg4y8). frgnoversely \é’t“SP resRechiontRgotaten aBe inodrdigaliaxis He) Bt ecedi ng

clai m char acthgfuZe ¢ 2) Froni Eaéhoﬂtmrb@&@bsﬁlw bepiHda@io RIistive cemtadts)(22128)
provi ded, are of fset q%ﬁ;g eral ect .to one another over the

ci r cunf er enceVyFN B Ii; ihyer %d"%raesaé‘gotﬁzgﬂ"e@‘” electrically in parallel

wi th one anot her 15 3. Safety and arming unit according to one of the

precedi ng cl . s&h lraeh%téerhii%gegni{ BeddPfthg ' heCSHaL&SiRg BRI Sonbfticrdba # ©

provi ded on € ectrlca
that at least two contact pairs (22-23) are provided, are offset peripherally with

respect to one another over the circumference of the fuze (12) and are connected
electrically in parallel with one another.

T
f \

15 3. Safety and arming unit according to one of the preceding claims,
characterized in that the contact pairs (22-23) are provided on electrically
conductive arcs which are concentrically adjacent to one another radially, axially
or peripherally at a distance.

20 4. Safety and arming unit according to one of the preceding claims,
characterized in that two mutually diametrically opposite contact pairs (22-23) are
provided, and are connected electrically in parallel with one another.

5. Safety and arming unit according to the preceding claim, characterized in

25 that the contact pairs (22-23) are provided on two half-circumferential or

(v complete-circumferential rings (14, 15) composed of electrically conductive
material.

6. Safety and arming unit according to one of the preceding claims,

30  characterized in that the bolt (17) which electrically bridges one contact pair (22-
23) is guided longitudinally in a blind hole (16) oriented radially with respect to the
fuze axis (13).

7. Safety and arming unit according to the preceding claim, characterized in
35 that the blind hole (16) is in the form of a through-hole which is closed towards the
fuze axis (13) by means of a cover (20) or band (21) as the base (19).

8. Safety and arming unit according to one of the two preceding claims,
characterized in that a cavity (29) for holding the bolt (17), which emerges from



conductive arcs which are concentrically adjacent to one another radially,
.axially or peripherally at a distance. 20 4. Safety and arm ng unit
according to one of the preceding clains characterized in that two

nmutual |y dianetri caIIy opposite contact” %al rs (22-23) are provided, and are

connected el c rall wi th one an nd,ar m ng
unit accor di g’be E’%‘d?}h%gﬂ@cgg dg?%‘?orﬂte (ErP?ag%ﬁ,et @?F?{aﬁ‘e%{mg‘%ﬁ:‘t %9? YHE cont act
pairs (22-23)nrer eapngsurtted (81) dftlee fuak fiva(28)unf erenti al or

conpl ete-circunferential rings (14, 15) conposed of electrically conductive
material. 6. Safety and armng unit according to one of the preceding
claims, 30 &naraceésty 28d arminchunit @Reordiog tto (ore) ofwihe dhregl rrecedivaiiclaim®r i dges
one cont agt raﬁ!arrac{ea'z’ed #3that ﬁlegwnd(w) lsQrelidativiiRlal tho é@)awfm:ﬂ BRgdYek §n 616)

oriented radiall respect to fuze axi s &E Safety and arm ng
ni t accor i HGIGHoAE () GEBHar i e AT EPS £ of e B4 ORi(Bne bl | nd
hole (16) is in the formof a through-hole which is closed towards the fuze
axis (13) by nmeans of a cover (20) or band (21) as the base (19). 8. Safety
and arm ng unit according to one of the two preceding clains, characterized
in that a cavity (29) for holding the bolt (17), which energes from-9- the
blind hole (16), is fornmed opposite the base (19) at the blind hole (16) in
the inner casing surface (31) of the fuze wall (29). 9. Safety and arm ng
unit according to one of the three preceding clains, 5 characterized in
that the bolt (17) is provided with a tab (32) which engages in a helical
curve (30) provided in the inner casing surface (31) of the blind hole (16).
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