Safety and arming unit for a spinning projectile fuze 5 The invention
relates to a safety and armng unit according to the precharacteri zing
clause of the main claim A safety and arm ng 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 | 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 accel eration, but can

al so be noved at an angle to the bolt axis by virtue of the centrifugal
force of the projectiles nd arntif mfh%ingf%gﬁeﬂﬁffﬂie not occur to an
adequate extent after t e |r|ng accel eration has ecayed, the bolt is not
pi voted as”far as an arned | ocked position, but is noved back to its
orientation paTid | ieleritiont helatosi to @vedafétpmand wnding tumit iaetondingc eoofthd he 20
spring, and is nﬁgedtback to thg ﬁafeg§33|t|on in which it once again

bl ocks a pre'§ alr9°ﬁ%zé?9aﬂ?lé%q?9 ¢ PC@M arming rotor. This results in the

projectile becomng a live msfire whi ch however, shoul d be avoi ded,
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back to its orientation parallel to the axis, over ramps, under the influence of the

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
possibility 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

E 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 bolt is now
oriented transversely with respect to the fuze axis, electrically conductively
(resistively) bridging two contacts located in an electrical circuit. This short-circuit



-2- bolt is noved axially against a restoring spring after |aunch, under the
influence of the spin-dependent centrifugal force (to be precise to its
armed position) sufficiently that the co?tact bridging is finally

cancel led, that is to say the safety cir€uit is opened Lat er al
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hel'ical guide fggL.; olt novenent, for exanple in the formof a
groove in a hoFrﬁor\}\(/)-nt@ ﬂﬁlﬁ@a{? inner wall, in which a radially projecting

tab fromthe bolt engages. Since, by virtue of its design, the bolt can
move furthey OR dorREiYENCESthid §btyi shdl &ming 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

L 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



35 say radially fromthe fuze axis, a further inprovenent in functional
reliability is obtained by arranging (at |least) two such bolt contact pairs
physically dianetrically opposite one angther, and connecting them
electrically in parallel. This is because a shock |oad acting on only one
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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
f\ 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 s not sketched entirely to scale. In the drawing:

Figure1 shows an axial cross section through a fuze ogive illustrating the
stationary positions of two short-circuit bolts, which are arranged



noved back again into the blind hole by the spring fromthis position, ow ng
to the |l|ack of |ongitudinal guidance outside the blind hold. 30 Additional
devel opnents and alternatives of and to the solution according to the
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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
itself clamped in axially between a centripetally acting spring 18 and the blind-hole

e

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



25 hold and for hollow cylindrical |ongitudinal guidance of a bolt 17. The
bolt 17 is itself clanped in axially between a centripetally acting spring
18 and the blind-hole base 19. Fromthe manufacturing point of view, it is
sinmpler to introduce a radial hole through the rings 14, 15 and to cl ose
this hole by a cover 20, or a band 21, wl 'ch covers the entire
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anot her, bei ng open remai ns circuit 24,
in Wthh the cwcunts of the two contact pairs 22-23 are connected in paraIIeI with one
20  another, opens, but not yet. If the force component acting on the other bolt 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 boits 17 axially (radially with respect to the spin axis 13)
| 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



which the circuits of the two contact pairs 22-23 are connected in parall el
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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.



the -blind hole 16. A tab 32 which engages in the helical curve 30 projects
radially 15 fromthe outer casing surface of the bolt 16, in order to guide
it. This helical guidance superinposes a rotary novenent on the

| ongi tudi nal novenment of the bolt 17, amd- correspondi ngly del ays the

| ongi t udi nal novenment out of the blind hole 16. If the |ateral acceleration
does not | ast Lispéf refiighcetdynbdl t 17 can then be pushed back again by its
spring 18 to the short-circuit position in the blind hole 16, 20 so that the
safety function remains fully operable until centrifugal forces occur A
safety and arm ng dnit Shfethacdharmsinglesitgned in particular for an electrical
firing circuit 27 ,thus el iably,.does not yet respond to |atera

accel erati ons on ngt oﬁ8§é§@gh¥”but only to centrifugal forces resulting
fromthe spin durind frdeisf(witght, 12,14t hgt, 25 according to the invention

two contact pairs 33-23p,22-23 which are electrically { connected in
parallel with one another ¥ia annular arcs and are formed dianetrically
opposite one anot hdb ar ®Rikmdth no | onger el ectrically conductively bridged
by the bolts 17, 1%gat LR use both bolts 17, 17 have been
noved radially outégrds%%ﬁ?géggfﬁﬁgﬁggﬁ?§?fugal force at the sane tinme in 30
their blind holes 18, 18oltyini Boveré2@s) ented transversely with respect to
the rotation axis {83, fopipyihdivbesiPLha oy cuit safe positions. -7- List of
reference synbols 11 Safety and armng unit 12 Fuze (with 11) 13 Axis (wth
11, 12, 14, 15) 149RinPae8 (@Y 16 Blind hole (through 14, 15) 17 Bolt (in
16 over 22-23) 18 Springdveelpappa 1y and 28) 19 Base (of 16) 20 Cover

(behind 16) 21 Band (form nP 20) 2 Contact (on 14) 23 Contact (on 15)
{ 21 Band (forming 20)

22 Contact (on 14)

23 Contact (on 15)

24 Safety circuit (across 22-23)
25 Test circuit (in 24)

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)



24 Safety circuit (across 22-23) 25 Test circuit (in 24) 26 Arm ng signal
(from25 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) 1. -8- Patent Clainms 1. A safety and arming unit (11) for a spinning
projectile fuze (12), at least two pairs of resistive contacts (22-23) are
provi ded offset peripherally with respect to one another about the
circunference of the fuze (12) and comected electrically in parallel with
one another, at |east two spring-loaded bolts (17) which are spaced about
the circunference of said fuze arpateheCraiMP! € as a function of centrifugal
force, each said bolt (17) having respectively one of the pairs of said
resistive contacts (22-23) operatively associated therewith, and wherein

each of th 7 eturn spring (18)
transversely w t%fétés%gcﬂﬁ'"}"g&pﬁ# ﬁ)qglaé Q@%nﬁ\@}néﬁlcgnglg g‘lir) axis (13) of
the fuze (12) &t dewtn twbepairs caﬂ résistive cdontadts (22023)t iaee mstdetiw@ffeét sai d
resistive conthgcts ﬁi 23) are connected in s saf ety
circuit (228riPherally wi fe%!?ﬁcbtoe‘&’ﬂ@ Apeth reyata%lﬁdnetq%mg?rreaﬁ eﬁ”ﬂ@rfuésm
respectiv the herewith associ ated
bolt (17) ead}igéclfnnrf[@ézlt’egoﬁéltb;é lbé&@gﬂ%ﬁgl\%ﬁ1@ezﬁi0tgc%urrence of the centrifugal
force. 2. A saatatlyastndwar Bpngg-clnadedacb@hsd(wg whichl aren SpaWdarabquttﬂe

t t t d | t | duct
ros whi coGBeEBa st 117 3 BB aRPVa Foof QuSeiBE ot RS RbRer
radially, @a@haééua b@ft (1%) R&YAG eé@@ct.eélyxone?of the ?éfr@fo}' saiitred st E Sonfaicts
accor di ng , wherein said two parrs o said resistive contacts

(22-23) | o(é’atié'ﬁ ma@elw aasmhedutbarewtrnm@dswherem@ach of the bolts (17) is
movable against the force of a return spring (18) transversely with respect to the

rotational and longitudinal axis (13) of the fuze (12) from an electrical short-circuit
position past two of said resistive contacts (22-23) which are connected in series
with a safety circuit (24), such that an electrically conductive bridging of each
respective pair of resistive contacts (22-23) by the herewith associated bolt (17)

is interruptible responsive to the occurrence of the centrifugal force.

2. A safety and arming unit according to Claim 1, wherein the resistive
contact pairs (22-23) are arranged on electrically conductive arcs which are
concentrically adjacent at a distance from one another radially, axially or

circumferentially.

3. A safety and arming unit according to Claim 1, wherein said two pairs of
said resistive contacts (22-23) located mutually diametrically opposite one
another.

4. A safety and arming unit according to Claim 3, wherein the contact pairs
(22-23) are arranged selectively on two semi-circumferential or full-
circumferential rings (14, 15) each consisting of an electrically conductive

material.



another. 4. A safety and armng unit according to Caim3, wherein the
contact pairs (22-23) are arranged selectively on two sem -circunferenti al
or full- circunferential rings (14, 15) each consisting of an electrically
conductive material. -9- 5. A safety and arm ng unit according to Claim1,
wherein each respective said bolt (17) that electrically bridges a
therewith associated resistive contact pair (22-23) is guided
longitudinally in a blind hole (16) théfl-is oriented radially with respect
to the longitudinal fuze axis (13). 6. A safety and arming unit according to
Claim5, wherein each said blind hole (16) possesses the form of a

th h-h ba 1 ch t th i tudi nal f
axi o (13) By sehdatgyany %m@agém't(@%??r Sﬁéﬁ’ma 51 WhereiR AP EpPERar i g
umi - accor ol ) BT RpubaAy Bides &bk 3o élé’t‘éd sk idgoritia garspect  ve

bolt (17) which projects from IS guided, is
f or med opp@Qeri) i lgslideks tongitodlinally irhe bjindri'tblhdll@) (has)'s prieatedi nadilly witisi ng

surface ( a. fuze 9 safety and arm ng unit according to

O aim 5, SEspEBebd g 8'“8@\2“12)9@{%(1%& provided with a tab (32) which

engages in a helical curve (30) formed in said blind hole (16) arranged in

an inner casing surface (31) of a fuze mall2§l 5%9 A safety and arm ng
airp

unit (11) €or A Sgfeimiang prainacunit acqaidiag te i Wergin ea@fwaldoh@d

For 10 oo (8] bodsbeth s oTRLAARIG SUAEEITD B R GBS U021
return sptowagdg the)lohgitudina fess gxisi(13) byesgiectivetyoa t:dmarr(aopon loanad (24ind

| ongi tudi nal axis (13) of the fuze (12) froma short-circuit position past
a pair of resistive contacts (22-23) which are connected in series with a

safety cirguit A%Aa}etzﬁddaﬁﬁm{;‘iﬁﬁtta%?glﬁ%'té dldif 6, Wh"e‘?%uh'&éb% @'9 CfSl' ng over

said pair of resistive contac eing guid ongi t ina
bl i nd hol ehglditg thbaespe;:tiue ibeitt(¢d) whighairbjectsi fromtke plind hote (t1l6§3|rf wbe:h Ib.XI s
(13), and said.,a

bol ab whi ch
engages i n'sagwg?ﬁs'c'él °5'UF nequg téég’ﬂ% 4@2&’?&8 «ﬁ'{’%(ﬁm?m@ iy aQﬁ'ﬁﬁ%gedl iCn
an inner  gasing Sufadd @3¢ of 8 Fhzeolvak (39)ze wal | .

8. A safety and arming unit according to Claim 5, wherein each said bolt (17)
is provided with a tab (32) which engages in a helical curve (30) formed in said
blind hole (16) arranged in an inner casing surface (31) of a fuze wall (29).

9. A safety and arming unit (11) for a spinning projectile fuze (12), having at
least one spring-loaded bolt (17) which is movable as a function of the centrifugal
force, wherein the at least one bolt (17) is movable against the force of a return
spring (18) transversely with respect to the rotational and longitudinal axis (13) of
the fuze (12) from a short-circuit position past a pair of resistive contacts (22-23)
which are connected in series with a safety circuit (24), said at least one bolt (17)
electrically bridging over said pair of resistive contacts (22-23) being guided
longitudinally in a blind hole (16) that is oriented radially with respect to the fuze
axis (13), and said at least one bolt (17) being provided with a tab (32) which
engages in a helical curve (30) of the blind hole (16) that is arranged in an inner

casing surface (31) of a fuze wall.



