1 7 NOV 2005 1 5 *coooo02* Fuse device, in particular for a nortar sheII 10
- The invention relates to a fuse device, in particular for a mortagmys
as set forth in the classifying portion of claim1. The known nortar” shells
use fuse devices having a spring device which is fitted into the
rrespective fuse device in a nmechanically biased condition. Those known
fuse devices are set fromthe safe position into the 15 arnmed or |ive
position by neans of the nechanically biased spring device. The nechani cal
energy which is stored in the mechanicdlly biased spring ) ) e
safe position influences the safety of the fuse device. InNﬂMMW“WMHMNMon of
those factors, the object of the present invention is to provL a fuse
device of the kind set forth in the opening part of this i on,
in wh|c§1 preferably no or only a relatively-small anount o ld@ m%ﬁmﬁl mL
energy 1s stored in the spring device in the safe position,
safety properties in the safe position of the fuse device are *Go0002*
substantially inproved. In accordance with the invention, in a fuse device
of the kind set 25 forth in the opening part of this specification, that
object is attained. by FHigelRIdY 68 mftitinar éhas agd b shey portion of claim
1. Preferred configurations and devel opnents of the fuse device according
to the invention are characterised in the appendant clainms. The fuse
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condition. Those known fuse devices are set from the safe position into the
15 armed or live position by means of the mechanically biased spring device.
The mechanical energy which is stored in the mechanically biased spring
device in the safe position influences the safety of the fuse device.
In consideration of those factors, the object of the present invention
is to provide a fuse device of the kind set forth in the opening part of this
20 specification, in which preferably no or only a relatively small amount of
mechanical energy is stored in the spring device in the safe position, so
that the safety properties in the safe position of the fuse device are
substantially improved.
In accordance with the invention, in a fuse device of the kind set
25 forth in the opening part of this specification, that object is attained by the
features of the characterising portion of clair% 1. Preferred configurations
and developments of the fuse device according to the invention are
characterised in the appendant claims.
The fuse device according to the invention has the advantage that no
30 or only a very small amount of mechanical energy is stored in the spring
device in the safe position of the fuse device so that the safety properties
are at their optimum. The mechanical biasing of the spring device which is
necessary to set the fuse device from the safe position into the armed
position is effected only after leaving the barrel from which the mortar shell

35 is launched, by means of the fan wheel provided on the mortar shell, by




35 is launched, by nmeans of the fan wheel provided on the nortar shell, by
1INDI2D0 2 virtue of a suitable operative connection of the fan wheel to
the spring device which can be in the formof a coil torsion spring. ygy 205
Further details, features and advantages w ||l be apparent fromthe T

description hereinafter of an enbodi nent by way of exanple illustrated in
5 the drawi ng of the fuse device accordiong to the invention for a nortar
shell which is shown in section. In the drawing: Figure 1 is a viewin

| ongi t udi naltsedfi ansditaltiagtperadveusennistiare of Regfae wheel Bo vihewspmng
cross-section through the f_uze gevic , Fi.ggre.S iéiﬁ other viewin

cross- sect idéﬁlcﬁhfﬁbﬁglﬁacrhﬁef“& Be A &L @ CYipLRAN FRMPE say a cross-section
al ong another section a’éﬁa’ﬂ?,’ ffdht%éseaﬂdl SdpaizRes will @eghbpgidral frearthen
simlar to Figure 1 to show the safe position of the fuse device, and

Fi gure 5 i geacrpeon inerbiordier ufi amlerseedimantsbyiway of xargpleellwst@tetiov t he
arnmed position of the_fuse device. 15 FlLgur qu@ rt.ien of
a nortay shige IdriU‘%PEﬁh?EU%e d%'&&iﬁﬁc%a@ga%eaﬁ' pro&fodigﬁ#%ﬁﬂgﬁgf Sb%ﬁpose
has a fuse davi eesddwhiihlsertiopafetye deswig:housi ng 16. The safety device
housing 16 1s conbined with a

_ . 1a_ plate 18 Pavi n g@rcentl_éﬁ! Fl eeve .20. The
central sleeve FOWE 1 eapliewdn 18N9IEHHNE! 86+ RFCH Tl B5eS Y he
recei ving spacefﬁu[%eiy at\f?e@‘hﬁ’gf?%s-@e&@éh 20r theorudd@elicer shaft 24

connected to a wheel or 1 np r (not shown of the nortar grenade 10.
The fan wheel siFifure23 issapotherdei@wain iqresenactiparihirongheifist duse ¢lavite fan

wheel with a wedge-shaped slot .26_jnto i : =shaped coupling

por ti oh0 28 thpt i3 'i%o?afﬁ %(ﬁrofsﬁéeﬁt&ﬂ)ﬁloﬁg %ﬁﬂh%gnse%'%%(épéépondi ng to the
wedge- shaped sl @iqi@@. 4 iprolRH , idhginsdihaletgtidrosknitgr 25 Figle Ldwsshgy in
the safe position of the fuse device. The worm 30 is supported wth a
mount i ng t thasatm Pesitionsthe fuse AV \&fye- shaped coupling portion 28, in

a blind hol e inggh,&nsrigi NoRN idesiRtudifial 3&&ion similar to Figure 4 to show
the armed position of the fuse device.

15 Figure 1 shows a rear end portion of a mortar shell 10 which in a
receiving space 12 provided for that purpose has a fuse device 14 with a
safety device housing 16. The safety device housing 16 is combined with a
plate 18 having a central sleeve 20. The central sleeve 20 of the plate 18
and a cover 22 which closes the receiving space 12 serve to support a fan

20 wheel or impeller shaft 24 connected to a fan wheel or impeller (not shown)
of the mortar grenade 10. The fan wheel shaft 24 is provided at its end
portion remote from the fan wheel with a wedge-shaped slot 26 into which
a wedge-shaped coupling portion 28 of a worm 30, the coupling portion 28
corresponding to the wedge-shaped slbt 25,,___projects in positively locking

25 relationship, in the safe position of the fuse device. The worm 30 is
supported with a mounting trunnion 32, remote from the wedge-shaped
coupling portion 28, in a blind hole in an entrainment member 34. The
entrainment member 34, formed with a radially outwardly projecting nose
36, is supported in a sleeve 38 provided with a slot 40. The nose 36 of the

30 entrainment member 34 is disposed in the slot 40 in the sleeve 38 in the
armed position of the fuse device 14.

A toothed sleeve 44 of an arming drive is rotatably supported in a
mounting space 42 of the safety device housing 16. The toothed sleeve 44

has a female screwthread portion 46 and two external gear rings 48 and



entrai nment nmenber 34, fornmed with a radially outwardly projecting, 9 e
36, is supported in a sleeve 38 provided with a slot 40. The nosel Gg‘»@fm@he
30 entrai nnent nmenber 34 is disposed in the slot 40 in the sleeve 38 in the
armed position of the fuse device 14. A toothed sl eeve 44 of an arm ng
drive is rotatably supported in a nounting space 42 of the safety device
housi ng 16. The toothed sl eeve 44 has & fenmal e screwt hread portion 46 and
two external gear rings 48 and 1 7 NOV 7005 3 50. A screwthread portion 52
of an arnmi my, shafcre®thriesds porvard 52nob arharmirgredhefs Sdela hereaepdnta dhe 46.
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30 is operatively connected in tordque-transmtting relationship with the
ext ernal gefvice nguelBg df trhthe safetpnsitien dalipea pingtNalad8ar mi ng drive by
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which is suppdhadesiegye t4fk of Ehe AMIRE ciMe DY MERNE I HLAPREGH deyvire@ni ng
engagenent W S € I t regye 44
of the ar mvglﬂd&@raltt\l}gg %ée)réggt%%?roﬁfésgq%rengrec?gg6%%@5%%93%2%%(%@% W th
an ar cuat e rsksiingGvithitcé warno Gfcand et ¢heiother eadpection germpieftagrefiied a shaf t

angh 0. 1Py o T oGP | HEG T RS euBle ST (e6T e SRS SR ol o T2 0 g

spring devig&vEaphich is in the formof a coil torsion spring. The second

end portion of the spring device 74 is fixed to the 0 central , sl ee 20.
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of the plate 18 is in meshing engagement with the second external gear

ring 50 of the toothed sleeve 44 of the arming drive. The output drive gear
15 68 is formed for example with an arcuate slot 70 which is concentric with

respect to the fan wheel shaft 24 and which can have an arcuate opening

angle of about 30 degrees of angle. Projecting into the arcuate slot 70 is an

end portion 72 of a spring device 74 which is in the form of a coil torsion

spring. The second end portion of the spring device 74 is fixed to the
20 central sleeve 20.

A first arming pin 76 and a second arming pin 78 are axially movably
mounted in the safety device housing 16. The first arming pin 76 is urged
towards the plate 18 by means of an a§sociated coil compression spring 80
and the second arming pin 78 is similarly u‘rg,ed by means of an associated

25  coil compression spring 82. The second arming pin 78 extends through a
safety plate member 84 between the safety device housing 16 and the
plate 18 and through the plate 18 into a blind hole 86 in the cover 22. |

The worm 30 is formed with a bevel surface 88 against which the
safety plate member 84 bears in positively locking relationship in the safe

30 position of the fuse device 14 in order to prevent rotary movement of the
worm 30.

The mode of operation of the fuse device 14 is as follows:



nounted in the safety device housing 16. The first arming pin 76 is urged
towards the plate 18 by means of an associated coil conpression! 5pi¥ Agfhso
and the second arming pin 78 is simlarly urged by neans of an associ ated
25 coil conpression spring 82. The second armng pin 78 extends through a
safety plate nenber 84 between the safety device housing 16 and the plate
18 and through the plate 18 into a blind 4ole 86 in the cover 22. The worm
30 is formed with a bevel surface 88 against which the safety plate nenber
84 bears in posi tli. Eaifg postkdmg rel ationship in the safe 30 position of the
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and the armng shaft 54 are in the positions shown in Figure 1. The spring
devi ce 74 i slevitea7hinintar BeBedreHedi E@fitiophital i tvsanymener@t iystosed
stored 5_.in.the spring.devi 7 6 fan
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Figure 4, arhafngetbimebes satiet sedend @entingsim@8.16 in a receiving space 80

provi ded for that purpose is an inpact ight 92 wth detonator. 10 A
firing pin 96 ass“éciaeﬁ eg %Wh&?ﬁé%rﬁn%féﬁ'agﬁééénﬁhﬁv? &b Sﬁ"’t‘:ﬁehoi'ﬁ_'aﬁe
18. In the safig é’?@dé’é\'/iﬁg dfRel zﬁf@%]?évw%'d%:% tAat b@r;?@ééjisr@ﬁtim%%cﬁwi%@@{% 99

fromthe firing pin 96 by neans of a resilient safety |lever 98 (see Figure

4), that igitroagmyomgtofeans of a safety lever 98 and a safety spring (not
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the first plate 18.

In the safe position the impact weight 92 is held fast at a spacing
from the firing pin 96 by means of a resilient safety lever 98 (see Figure 4),
that is to say by means of a safety lever 98 and a safety spring (not

15 shown) in the receiving space 90 of the safety device housing 16.

2. Armed position:

When the mortar shell 10 is fired from a barrel, firstly the first
arming pin 76, due to inertia, moves in opposite relationship to the
associated coil compression spring 80 so that the ball 100 between the first

20 and second arming pins 76 and 78 can move towards the right in Figure 1.
That releases the second arming pin 78, that is to say, due to inertia,
subsequently to the first arming pin 76, it can move in opposite relationship
to its associated coil compression s_pring‘ 82. When that happens, the
second arming pin 78 moves out of the blind hole 86 in the cover 22 and

25 out of the plate 18 and out of the safety plate member 84 and releases the
safety plate member 84. That means that the fan wheel shaft 24 is no
longer prevented from rotating but is released. The fan wheel shaft 24 can
therefore rotate and stresses the spring device 74. With that rotary
movement of the fan wheel shaft 24, at the same time the arming shaft 54

30 is moved out of the blind hole 58 so that the safety device housing 16 in
the recelving space 12 is no longer prevented from rotating but is released,.

That gives a bore-safe safety condition.



armng pin 76, due to inertia, noves in opposite relationship &gqtm% 100
associ ated coil conpression spring 80 so that the ball 100 bet én“fthn
first 20 and second arming pins 76 and 78 can nove towards the right in
Figure 1. That releases the second armng pin 78, that is to say, due to
i-nertia, subsequently to the first arming pin 76, it can nove in opposite
relationship to its associated coil conpgression spring 82. Wen that
happens, the second armng pin 78 noves out of the blind hole 86 in the
cover 22 and 25 The sefetyhdeitattoustaié miptes inthdhsaaretgd plogitéonmsiiosmn 84
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wheel shaf tggﬂsé‘@mgu&@er)efore rotate and stresses the spring device 74.
Wth that rotary novenent of the fan wheel shaft 24, at the sane tipe the
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95 (see Fi ghreaied Bpsiar dhobrahpiay Tt ReSHER OB e HoH TERoRTS WAk o ¢ o
say the fan,bNbeek3Rafdnt2hernitid 94 nErealioaly GO IA@HOLME ItADS, sk Udgdwhi ch
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operative qnReh GRe Befawenidvie sad@divgdesi eddhanei Bpridg ardidde7sprd ng
device 74 Idsisengaged in the armed condition. In the armed condition the entrainment
15 member 34 arrests the safety device housing 16.
The arcuate slot 70 in the output drive gear 68 serves to ensure an
improved start-up performance on the part of the fan wheel shaft 24
because the spring device 74 is only mechanically stressed after the output
drive gear 68 has rotated for example through about 30 degrees of angle.
20 Another possible option provides for example that the spring device
74 is suitably pre-stressed or biased in the opposite direction of rotation,
upon installation. In that case the end portion 72 of the spring device 74
can be fixed to the output drive gear 68. The start-up performance can also
be improved as desired by such a slig-ht r"ne_,g:hanical biasing effect in the
25 opposite direction of rotation; in that case however, as in known fuse

devices, the spring device is mechanically biased, even if relatively slightly.



di sengaged in the arned condition. In the armed condition the enHmaMgnﬁF;
15 nmenber 34 arrests the safety device housing 16. The arcuate sl'dt"70~th
the output drive gear 68 serves to ensure an inproved start-up perfornance
on the part of the fan wheel shaft 24 because the spring device 74 is only
mechani cal ly stressed after the outputt drive gear 68 has rotated for
exanpl e through about 30 degrees of angle. 20 Anot her possible option

provi des for exanple that the spring device 74 is suitably pre-stressed or
bi ased iCLAINS opposite direction of rotation, upon installation. In that
case the end portion 72 of the spring device 74 can be fixed to the out put
drive gear 68. The start-up performance can also be inproved as desired by
such a slightyneachankgak bhasing efrbect al nniche a25 opPrAsit e wlirect iien of
rotation; in that case however, as in known fuse devices, the,sgrin
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CLAIMS 1. A fuse deyi] o] .mrtar,shekl, i ISy iSet e froma safe
posi ti on"Thtd %ﬁ Ar %Bg%ﬁés%i?i@(l)ggwq4r)réa%|§aofaw§eggrsie§lg lggv%kgate)d (74),
characterisedch® thattthe shetar ghéll €B8) Rkas farf awhgedel wihiath iis

provi ded for biasing the spring}device 74) in orgg to set tQp fuse

devi ce (RZ9Vides fAE BiPE1pgsitior R t eV Hrfed E)oéLint 61T Laf Sty

devi ce lﬁg £16)khas First apgmsesend @ MO Pids (R6o 7Be anthean

arm ng shaft %4), wherein a safety plate nenber (84) is provided between
a fan wheetitsbaft (24) connected to the fan wheel, and the second armng

P 0 1S 80, ML Tt (A8, e ey g | caupla
arming pins (76, 78) and an arming shaft (54), wherein a
safety plate member (84) is provided between a fan wheel
shaft (24) connected to the fan wheel, and the second
arming pin (78), and

the fan wheel shaft (24) in the safety position 1is
coupled in torque-transmitting relationship to a worm (30)
operatively connected to a toothed sleeve (44) of an arming
drive, by means of which the safety device housing (16) can

be released into a bore-safe position by an arming shaft

(54) .

2. A fuse device according to claim 1 characterised
in that the arming drive has an output drive gear (68)

provided for biasing the spring device. (74).

3. A fuse device according to claim 2 characterised
in that the output drive gear (68) is provided with an
arcuate slot (70) which is concentric with respect to the
fan wheel shaft (24) and in which is provided an end

portion (72) of the spring element (74).



operatively connected to a toothed sleeve (44) of an arm ng dri--"ﬁr-\; b%/‘,
means of which the safety device housing (16) can be rel eased 1 'htve 43
bore-safe position by an armi ng shaft (54). 2. A fuse device according to
claiml1 characterised in that the arm ng drive has an output drive gear
(68) provided for biasing the spring7idevice..(74). 3. A fuse device
according to claim2 characterised in that the output drive gear (68) is
provided with an arcuate slot (70) which is concentric with respect to the
fan wheel shaft (24)frapd ideviiechadsopdvg ded arladmd 1poheiresterapedf the
spring element (74). 1 '1 NW\I 7'? £1'3 7 4., A%use devi ce ccor%i.ngl to

cl ai m 1 ighartact eth@edPr iRt A&ViERe (IFPi i devie® (¥4} P FPRe&OWithH an end
portion_to .the dri (6 and, as kB4t hen CHY elpun@kati on
directi or° §FheA gﬁgégd&lﬁ%el acgéoggr)di %gafoggnysg%g of the preceding clains
char act erdisedh dm diwdciprovi ded in the safety device housing (16) is an

i npact weight (92) which in the safe position is spaced froma firing pin
(96) by neans of a resiliently stressed armng lever (98). 6. A fuse

devi ce accordjng tp apysgneqef;ithe RRCeWiIMYy Clai nBnghasaet epifsedhien t hat
the worm (30)” arrests tﬁe safety device housing (16) in the arned_position
by neangrefedimenteldimentchrembereBrgd in that provided in  the

safety device housing (16) is an impact weight (92) which
in the safe position is spaced from a firing pin (96) by

means of a resiliently stressed arming lever (98).

6. A fuse device according to any one of the preceding
claims characterised in that the worm (30) arrests the
safety device housing (16) in the armed position by means

of an entrainment member (34).



