;.e3eB>>?3@@#8B6nBTBai 6r Cerli kon Contraves Pyrotec AG5 10 15 K! pat
Bi rchstrasse 155, CH 8050 Zurich/ Schwei z OC128- SG Si ngapore SECURI NG AND
ARM NG DEVI CE AND USE THEREOF FI ELD OF THE I NVENTI ON 20 25 30 The invention

gg: g;ezl te?reﬁt tse_(lz_ﬁgi ingvngli g;n} []mummlllmmlmmmlsntgoatnhgpﬁg X arceicﬁr i'Eg
e
in8 are

and arm ng device in connection W tdy,@sSpi n-stabilized
BACKGROUND OF THE | NVENTI ON Securi ng and arm ng devices 0 I'S
used to inhibit a function of mmmMM“iuri ng a nounted or rest state,
or,prior to a ready or arm ng this way to secure the nmechani sm
in‘its nmounted or rest state, and tgmke possible the function, which had
been inhibited up to that time, after the ready or arming tine has been
reached; this does not neyyi ¢ ﬁtls.ﬂésflimﬂé@Aqkes pl ace i nmedi ately
before the armng tinme, but only that, starting at this armng tine, this
fumction can be triBigehstrasse i’ 5pOH8050i ZuridchySchwseizes are bei ng

t aken. o _device therefore is in a standby s e he arming—ti
Securing and arm ng devices Patente Marken Design Lizenzen Copyri ght
OC128/che 2 of this type can be enployed, inter alia, in projectiles with
mechani cal and el ectronic fuses for inhibiting the fuse function, or the

di saggregation of the projectiles up to a defined tine. Although the
identification of the device as a securing and arm ng device cones from
projectile technology, within the scope of the invention it should s not be
uh@erstood to nean that the device can only be utilized in projectile

techn _Bevices of this type can noreover be used as securing and
arninQB i28 E&, when reaching the noment which had been called armng tine
above,Singaparect i on which was inhibited up to that tine beconmes active; in
this case this is not only made possible, but no further steps need to be
taken for the actual performance 10 of this function.

15
SECURING AND ARMING DEVICE AND USE THEREOF
FIELD OF THE INVENTION
20
The invention relates to a securing and arming device having an operating body
and a delay element. The invention further relates to the use of such a securing and
arming device in connection with a spin-stabilized projectile.
25 BACKGROUND OF THE INVENTION

Securing and arming devices of this kind are used to inhibit a function of a
mechanism during a mounted or rest state, or prior to a ready or arming time, and in
this way to secure the mechanism in its mounted or rest state, and to make possible

30 the function, which had been inhibited up to that time, after the ready or arming time
has been reached; this does not mean that the said function takes place immediately
before the arming time, but only that, starting at this arming time, this function can
be triggered if appropriate triggering measures are being taken. The device
therefore is in a standby status after the arming time. Securing and arming devices

Patente Marken Design Lizenzen Copyright



Conventional securing and arm ng devices are basically designed in the form
of cl ockwork nmechani snms. They conprise a nultitude of structural elenents,
inter alia rotating parts, in particular gear wheels, a bal ance wheel, as
well as a spring nechanism if required. The rotating parts are centrally
guided, i.e. through their 15 shafts, and sone are also driven. Oten many
structural elenents are enbodied as stanmped parts. Such securing and arm ng
devi ces gzche form of cl ockwork macha;besm; have many di sadvant ages, the
nost s 1§ NSt which will be briefly scribed in what follows. C ockwork
mechani sns are el aborate as a result of the nultitude of the 2 o conponents
f r om wief ¢histtipg candaemployast, dater alipe its prajectdep mithu owechanicab and stedstanic Many
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connect i on /che 3 - the securing and arm ng Ice, by neans of
t Bé fe&fm'é@fﬁt'qme char acterizing portion of claim1, and - the
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its nmounted posi I Nt o an oper e called
t B8 st shefiss, % pemerare| 3se ﬁélvmau Rfeen .ﬂrwm $‘25Hdtl4ﬁ§| gpments age iepodied ap s
secur ediarApedpapked, by neans of a securing deV| ce, or by at |east one
securing e To this end, the sec ceis inits securin
posi ti on. égrfﬁa%wrgsg st 3Bt pRYCaS i Lie Fimigt sipestpriomedreriganey
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assemble. Many components are stamped parts, which often contain inaccuracies
and as a result of the stamping process have interfering burs, whose complete
removal is time-consuming and difficult, if not impossible. Anyway, precise
functioning is only assured if the shafts which guide the rotating parts are exactly
25 lined up with each other, which again increases the production and assembly outlay.

OBJECT AND SUMMARY OF THE INVENTION

The object of the invention is therefore seen to be
30 - the creation of a securing and arming device of the type mentioned at the
outset, by means of which the above described disadvantages of the prior art are
avoided, and
- the proposal of a preferred utilization of such a securing and arming device.
This object is attained in accordance with the invention in connection with



the operating position, a delay elenent is provided, which is put into
notion sinultaneously with the operating body. The delay el enent and the
operating body are designed as cylindrical, or hollowcylindrical elenents,
or wheels with parallel axes, wherein the one wheel axis can be displaced
inrelation to the other wheel axis 2 o parallel with the axis direction.
The wheel s are designed as an outer wheel and an i nner wheel, wherein the
i nner wheel |s arranged inside the outer wheel. Because of t hi s, a gap
sim | aPé85hearc of a circle is creat@d between faci ng surfaces of the
wheel s, which has a gap wi dth whi ch changes positionally and
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QC128/ che 5 position. The displacenent of the securing device out of its
securing position into its release position preferably al so takes place by
nmeans of the effect of an inertial force, which acts on the securing device
i'n the radial and/or axial direction during a s novenent of the support
device. In nost cases it has been shown to be advantageous to use a
securing device with two separate securing elenments; in some applications

t he arrangenent of two securing elenents is even prescrlbed by safety

regul aPCdA8/chet is advantageous here t& embody a first securing element in
the formof a transverse securing bolt, which is 1 o arranged in the
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deyi cerelgivabtaatitesupport device, or perform a rotary movement around the blocking
axis. In the course of this the operating body - under the influence of the inertia or
centrifugal force acting on it - tries to move into an end position, in which its inertial
mass is at the greatest possible distance from the axis of rotation of the support
device. This end position corresponds to the operating position, or the standby



15 The notion transfer bodies which are contacted by both wheels, i.e. the
operating body as well as the delay elenent, are generally arranged on, or
in the support device in such a way that they can be displaced relative to
t he support device only in the direction of their connection |line with the
center of the one wheel, preferably the operating body, but are secured
agai nst di splacenent in the direction 2 0 of the support device axis and in
the circunferential direction. But a certain amount of play in the axial

di r ect P&A28/5Re be advant ageous. The not Pon transfer bodies are preferably
enbodi ed as rotational solids. Spheres, barrel-like rotational solids,

cyl i ndpesition. t runcat ed cones are advantageous whose axes are directed
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has been sh omﬁgtpge ad VErP eous to produce the support device in the form

of °a hBIRSE tSURHOET A&V 6% se plate and a cover plate. 3 0 It is
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OC128/ che 7 prefera oyed as a securin armn

spPn- seEBNYeY iyt ayr&qm ice g is RrEgSeH "%‘ﬁ‘l IEs Wnrtgnaoatmpcw trt!‘eﬁ?i’@ﬁa or
t]bet Eouisa Iﬁﬂdlb{iyjbﬁﬁnfér;cﬁspﬂlﬁ)@,(hré éb%ﬂ?ﬁteané of fhéﬂ%b}élscwe@%w tWeltt*ﬂl gtaﬁn gas It Rg
) e _projectile e rotation_corr el oCli e
spi n at?l‘gd 2“#\ sArra %‘Egéfﬁ% PYFerC B?E’s p%%&%eQQ?p?p&"'%Eh%mﬁg'sa%réq QL on
of t hether sypport Heyicehocls bloekedytwhen mhelsugpeﬁ: dgvice deesgot rotxgade oFuotdtes
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i h¥ent d@“‘m%ﬂmﬂ, the cenwifugakforee agénd oaiihedsans\ersRisEcuUHESORItFOVEDSPrORS THE

DRAW N2 for&e oﬁ-thessanﬂg eVP‘hUr%@hﬁQﬁ\fﬁlsqg tRadanb&etd indfl@nk8\eeRhéon, but

wi t hout th ate of the s evi ce constituting. the housing, 15
o SentDsa K oapeaEatsos sAing RofEiy movedpaai R 1S FREa8Bver pi ate

of t hepduitien apd |h ithe precddsoretdasesahvealived il had phéviboslyiagtted upbng.A3 shows
o1 ot e SRofHSRGTHE AERRERVERET Snndbt i3 Mg securRporfy b ggiasd T 0oV "
F2Q. Zaddition to ke dust describpddirethisecuring €legentl and 3, al so without the
cover In its securing position, the linear securing bolt secures one of the wheels,
preferably the operating body, on the support device, as long as the latter is not
subjected to any, or not a large linear acceleration in the direction of the support
device axis. Then, if the support device is subjected to a linear acceleration of
25 sufficient strength, the linear securing bolt is displaced by the effects of inertia forces
into its release position, in which it no longer secures the blocking body on the
support device. In principle, each one of the just described securing elements can be
employed by itself, i.e. as the sole securing element.
The linear securing bolt is preferably arranged in a recess of the operating body
30 and, in its securing position, one end of it projecting from the operating body
engages a complementary recess of the support device. The other end of the linear
securing bolt is prevented from sliding out of the recess by means of a retaining
element. During a linear, or axial acceleration of the support device, the linear
securing bolt, because of the inertial force acting on it, exerts a deforming effect on



pl ate of the housing, in a sectional viewalong IV - IVinFig. 1, Fig. 5

shows a detail of Fig. 1 in an enlarged scale, 25 Fig. 6 is a view from

above on a spring washer represented in Fig. 2 in an enlarged scale, Fig. 7

is a plan view from bel ow of the cover plate of the device in accordance 3

owth the invention, and Fig. 8 shows the cover plate represented in Fig.

7 in a sectional viewalong VIII  VIII in Fig. 7. 0OC128/ che 8 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT To start, it should be nentioned

t hat |9C%%@Thﬁllomnng description stat@ments such as "top”, "bottont,
"right", "left" refer to the arrangenent of the conponents in 5 the
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becone in the further course of the description. For their guidance
ah8 dri ve Then@okligndrapsfer badiestwhich ariGontagted pypothnaheels, 2s. Fig i on

| hanst gBersBRy Yol fad el s dRVCeIBVLRIARNL, dretericRilffatiolBea B iftRE (S,
LoCt & SHPROTT Sevictyn uich B WBnEhaY B A pRiIBcRr Feiatis ko tReSIBPRE or ound
whi ch d'lémye bnlynini thet dieectiour sfethadr tdrenectivatlinegwith\thewenterTofetheybna dihieed!

recessedodolthd BBCLRES Sodi! Sl el B L0H DhahP oRHAAURLIndpBMELPRR have

ger a ort
daoi ceofabhiessuppart davncar&gwaadcuehm cwaunnienamtlahdlracnm nguta @&f@alngmwﬁed

apart & ey iNehe YR diredBYh @nad Sdvantageous.
The motion transfer bodies are preferably embodied as rotational solids.
Spheres, barrel-like rotational solids, cylinders or truncated cones are advantageous,
whose axes are directed parallel, or nearly parallel, in relation to the axes of the

25  wheels, or cylinders and other prismatic bodies, whose axis are radially oriented in
relation to the wheels. The dimensions of the motion transfer bodies are selected to
match the configuration of the wave crests and wave troughs.

It has been shown to be advantageous to produce the support device in the
form of a housing consisting of a base plate and a cover plate.

30 It is obvious that the time interval for the rotary movement of the operating
body is determined by the dimensions and masses of the various moving
components of the device, as well by as their surface or frictional properties, and
possibly by the linear acceleration of the support device.

As has been mentioned above, the device in accordance with the invention is



A base plate ring 14.6 in the formof a cylinder envelope is forned on the
base plate 14 of the housing 12 between the cylindrical recess 14.4 and the
recess 14.5 in OC128/che 9 the formof a cylinder envel ope. This base
plate ring 14.6 is of a |lesser height in the axial direction than the base
pl ate 14 and therefore does not extend to the height of the upper base

pl ate surface 14.3. The base plate ring 14.6 has depressions 14.7 at each
of foua Igépﬁions, whi ch are respectivgly di splaced by 90 in relation to
each 5961 n accordance with Figs. /3 and 4, a notion transfer body 24
in the shape of a sphere with a center Ris arranged in each one of the
depr esprefaeably emplayed asmbseawing and arminguderdee forespinesiabiized peojestilesn

transf Whe@P&'&@oﬁir@ﬂwiWa&b ti9é SuppSit RV ritheMdudthd hagaEg thaXduppBrididicd our
areas of its inner surface 22.1. A djfferent. nupber o ui de_bodi es can be

1. , f :
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The &E@p i C i R trﬂ‘ac?'\ i wave
wheel éa}}ﬁol [ cﬁy aﬁé(%nﬁt%ﬁ&migﬁ&'g %P?@rﬁﬁﬁtans gfdgb@é(ﬁ giﬂg%f?{vgbggnpl ace.
The wadRd wisrefepance toridher¢rawid®@s® troughs 20.2 are enbodied in such a way
that the distance between two adj oi ning wave crests 20.1, or wave troughs
20.2, inthe circunferentjal dir I i e he correspondi ng
cbftact surface of the %i%op%éié*ﬁhﬁdﬁé%w&ﬁggz 0 present case this
distance is at |east approximtely equal to the radius of the spherical
nmotion tr fer |e 1 S0, t h I e i 4
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bet weeplatéd of tiae supparstdeXirelcansiituting Wae ousioggh 20.2 is r. The fact that
respectively one wave crest 20.1 and one wave trough 20.2 are |ocated
diametrically_facing each 25 other was taken into consideration in the
sébect i on Fig- 2 isBowsthedeyice rppsesenteddn Fig.11..8180 Yathouttha feyepglate ofdhever
thi s i Boukihg Aips® seéwdnal Vs afaig/ 11 DECIAUEE. Lhe device is also able to
function if the wave crests 20.1 and the wave troughs 20.2 are not |ocated

exactly opposite each other. The wave crests and the wave troughs need not
be enbodi d€ig.sy shetvsipoatibns of bhé devizeaepresenkedijil Eigshd and 2j disoswithade of

the 3 I i _GH hodi es 24 at a
wave Cﬁ‘gg@%ﬁ%ﬁ%ﬁ?%@ﬁﬁgﬁ% thaig%tg \}\gieél{luglg’j ggtggi g;'i gﬁﬁghqé wave trough
2B802. The wave wheel 20 has a first recess 20.3 with a shoul der 20.4 and a

second reqg§s4 ZHows tAe devide/réprBientedNd Figd?addnd 30 @Idpwitheuttisdesléter 20. 6.
A spri nlg vva?kher 26, or_ a retaini n\g el e[\man 26%/12’:%3 on the shoul der 20.4

i n t hePlpfg of thepausing, i3 sertierAlew@eng iy -ilY inddfedented in greater
detail in Fig. 6 and described further down below A cylinder 28 is

recei ved V, j e[ . i r s 20.3 of the wave wheel
20. A i nggé) §3§§$Ff}agég%ﬂt6’@ﬁ£‘ %\II’IIII?(%H é(}\olél'&%ldt%%gez a securing el enent of the
device 10, is received in a central bore of the cylinder 28 in a linearly
di spl acealy; iSTBUASK - b L @i f i O fim T 2, the
end of th(tai:l I?'i ﬁéﬂ? slecgﬁrﬂgaldggle%% éﬁ’?@jge‘gﬁrﬁege'%&% (%‘nmﬁﬁgg? :)gpi 20?{1 ?rﬁe

cyl i naenlardrdstp®es a recess 16.1 of the cover plate 16, which is
represented in Fig. 7. The end of the |inear securing bolt 30 projecting at
the bottom.out .of the cylinder 28 and extending through the spring washer
26 has o IMG&i ey T befiv PERE FHER WAt REUT At dnreRintS: t 30
130 Thwithghengvewtidrgrarkb consi sts of a circular ring 26.1, fromwhich four
fingers 26.2, used as retaining nenbers, project inward in the direction
toward the center of the spring washer 26. The fingers 26.2 are arranged at
90 i n respugt8isbowadhesover platd reptesentedin Eigysin2s sectiafal siewdond¥Bled on
a cormpmg? q:pdﬁe,. wherein the dianeter of the circle corresponds to the

di aneter of tthe | ower end of the linear



15 securing bolt 30. In accordance with Fig. 4, the base plate 14 noreover
has a recess 14.8 extendi ng perpendicularly in respect to the support
device axis T, and therefore radially in the housing 12. A transverse
securing bolt 32 is displaceably received in this recess 14.8 and is

mai nt ai ned on the cover plate 16 by a protrusion 16.2. The 2 o transverse
securing bolt 32 constitutes a securing elenent of the device 10. The end
area of the Lecess 14.8 adjoining the ri phery of the housing 12 contains
a spri PG18%/<hGhi ch exerts a spring forge on the transverse securing bolt 32
and biases it in the direction toward the support device axis T. The end
face of the tran@EEAﬂe‘E%&ﬁﬁGRIQTHbNtOE%IHE(ﬁRE BERREEWVENBEQRIMENE spring 34
here rests against the tunbling ring 32 by 25 the effect of the spring
force of the spring 34 and bl ocks the tunblin 22, as well - via the
moti on t r ah® S tHibhayldhe menfigned sk inthe fo ?%99 desgriptin sfptegsitael 20.
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t he nove unbling ri of t on_transfer bqodies 24 and
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the support devi ce e result of ist he transverse
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pressure of the tunbling ring 22 on the notion transfer bodies 24, and that
of the latter on the wave wheel 20 is cancelled. Now the wave wheel 20,

whi ch constitutes the operating body of the device 10, is no | onger bl ocked
agai nst a rotational novenent.



OC128/che 12 As already nentioned, for one the wave wheel 20 is arranged
eccentrically in respect to the support device axis T, and secondly
contains an active mass, in the present case the cylinder 28, which is
eccentrically arranged in respect to the eccentric trigger axis E. However,
the active mass need not be conbined with the 5 cylinder 28. Starting with
the rotation of the housing 12 around its own axis, i.e. around the support
devi ce_axi s a rotary acceleration acts on the wave wheel 20. The wave
wheel 961 ?%@Bfes together with the supﬁort device, or housing 12 as long as
it is secured on the support device, or housing 12 by neans of the |inear
secur i the fosm oBe ayliddemenvelapey dinisbase plate gingol4.638 of Aslessenheight rretrwave
wheel 20 alrQ&lélﬁ)tﬂé}gﬂfé bgéé)ﬁ}‘cﬁg 1 aﬁ&'ﬂwéﬂemrd 1’1’6 ehaltb the Iﬁi@?
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bodi es alternatln troughs 20. 2
and i nweshey %@,yoraa éet?awgscﬁlwenh@%wsmme sipyidendRé @ ‘Eft?cﬂﬁsérﬁﬂcq%rt h,

or gui ded swi nging radial novenent, wherein the distance between the nDtlon
transfer bodies 24 and the eccentric axis E alternatingly 2 o increases and
decreases by the distance r. As already nentioned, the wave crests 20.1 and
t he wave troughs 20.2 of the wave wheel are |ocated dianetrically facing
each other. The tunbling ring 22, which touches the notion transfer bodies
24 fromthe outside, is inevitably put into a sort of tunbling novenent by
t he novenent of these notion transfer bodies 24, which explains the choice
of its designation. In this 25 way the tunbling ring 22 so to speak takes



accelerations resulting in the course of the novenents of the notion
transfer bodies 24 and the tunbling ring 22. OC128/ che 14 WHAT IS CLAI MED
IS: 1. A securing and arm ng device (10), 5 - having an operating body

(20), - which, prior to an armng tinme, is secured in its position of rest
on a support device (12) by neans of a securing elenent (30), which is in a
securing position, - can, for the purpose of arm ng, be released by the

securing. el enent (30) which is moved into its rel ease position in relation
to t heOSUpHEPe device (12), and | o - thn, after the arming time, be
brought into an operating position by a rotary novenent around a trigger
axi s (.3 amdiis répresenied ingragteridatathin FiRlR)6, anhdehcribediBytheredown betowir i ven

7, Lhe seiierols R ckREA IR TR aBler 6 | PREE Ria pdrROMAR Lo

del ay t rotational novenent rating aracteri zed

i n thawh ee k2R dplinearsesurpabqivaf, WHchtWSB'é‘I“&? %ﬁ%ﬂlg elementy ¢f ther anged

i nsi ded@@eé 10} libefecewed |haé centriPloeossthet @Wmdén 28Uhed lineas) dm ldtedblea Wheel
shaft and an I.nn eel s have

Sabal |@anasané9rtﬁe RN ThaseselitgadBITgs L An 2 4 Bod Sbe intar gepunng,
| east pole 30f priojectivgeslisof thectupook the: ¢ydinder 28venhgagestss reusst déel fofithag t he

over i (%ecibiateFarUfifths rBhebeNRE TGS/, tredpdy i tle KL SEEUME bEESE) |
ot her , prajectitig-at the bettoergauingf thepcylinder 28narid extantlirg thiroighl thessprind n t he
ring- 'w%&&aﬂs Rgs‘ﬂ‘l‘eﬁ&bra@%nfééi; f 8 ?éﬁ&.nf&&%‘f%ﬁ@%hbsr b@cdﬁ}?g Béft‘éogap 2.

The securi ng a armn evi ce I N accoradance

chér act er i F¥gSRING Wéﬁh?hgslcﬁﬁéﬁ mééw'rcg'aédm ?ﬁtkrefEP"BW'E”ﬁB fBB"efag'Frﬁg body
(20). 36.2]leed %@Lﬁetmgur@memmr@g pEgettmwak)in ithe Aieetidaewart the abnteast

one ofcl Spring waShef26. The fi fingers 26.2 are arranged at 90 in respect to each other
and have inner edges 26.3, which are located on a common circle, wherein the
diameter of the circle corresponds to the diameter of the lower end of the linear
15 securing bolt 30.

In accordance with Fig. 4, the base plate 14 moreover has a recess 14.8
extending perpendicularly in respect to the support device axis T, and therefore
radially in the housing 12. A transverse securing bolt 32 is displaceably received in
this recess 14.8 and is maintained on the cover plate 16 by a protrusion 16.2. The

20  transverse securing bolt 32 constitutes a securing element of the device 10. The end
area of the recess 14.8 adjoining the periphery of the housing 12 contains a spring
34, which exerts a spring force on the transverse securing bolt 32 and biases it in the
direction toward the support device axis T. The end face of the transverse securing
bolt 32 pointing away from the spring 34 here rests against the tumbling ring 32 by

25  the effect of the spring force of the spring 34 and blocks the tumbling ring 22, as well
- via the motion transfer bodies 24 - as the operating body, i.e. the wave wheel 20.

The functioning of the device will be described in what follows:

In the position represented in Figs. 1 to 7, the device 10 is in its mounted, or
initial, or securing position and is not subjected to noticeable forces. When using the

30 device 10 as a component of a firing device in a spin-stabilized projectile, this is
equivalent to the fact that the projectile has not yet been fired. Acceleration, or
rotations, prior to firing the projectile are here so small that displacements of the
linear securing bolt 30 and the transverse securing bolt 32 are impossible. An
acceleration of the device 10 linearly in the direction of the support device axis T, as



OC128/ che 15 characterized in that the operating body (20) has the wave
troughs (20.2) and the wave crests (20.1) on its surface. 5 4. The securing
and arm ng device (10) in accordance with at |east one of clains 1 to 3,
characterized in that - the operating body has an eccentrically arranged

inertial mass (28) and - is arranged on a support device (10) having a
support device axis (T), into relation to which the trigger axis (E) is
arranged eccentric and parallel, wherejn - the inertial mass (28) - in the

posi ti 18 Nest of the operating body ¥ 20) preferably has the shortest
possi bl e distance fromthe support device axis (T), and is fastened on the
suppor well@girotat{rnigly anguma tine suppetialevicaaxiad, avhiargorrespond wpifisingithei n its

securi : Lt} @Ndwindras the greatest possible distance fromthe
H)g%@;ﬁ/é bélibe(t# dMNbwing:

suppor axi s i n the operating position of the operating hody (20).
5. The sedfirthggcoaise af theljnerr aeceleratipn;af the devirent@ inthe diectien of thge of 2
gi gl figifgp(fbrs ?e\’vlicei(‘eﬂ?’ zggrﬁé Eilﬁé&' %éstiuﬂngt bc?lh?ofréééwfeﬂgn ¢he @vm?qér?:z:%, which f
8D oS Biheshe 3 SRS BePRARL i MespBbh SPP5s R b AR AL 1
devi cecylibder 28 ¢ thor fingers 26.2hofahel spabig washerf 26, doesndt inomediatelyr act eri zed
|0 thal, §Rfpaté i thE nEbeaVenidit) of the HVIAN T CARE tRETHSIGF B Lylindfa 8,
in the direction of the support device axis T, or of the arrow A, because of its inertia.
Because of this, the linear securing bolt 30 is displaced downward in relation to the
10 cylinder 28; in the course of this the center portion of the linear securing bolt 30,
whose diameter is larger than the diameter of the end portion, leaves the cylinder by
deforming the four inwardly protruding fingers 26.2 of the spring washer 26. The
deformed fingers 26.2 assume the approximate shape of a funnel, wherein the linear
securing bolt 30 is stuck in the center of this funnel; the deformed fingers 26.2 of the
15  spring washer 26 thus rest at an acute angle from the top to the bottom against the
linear securing bolt 30 and in this way prevent the linear securing bolt 30 from taking
up its initial relative position again. During the displacement of the linear securing
bolt 30, its upper end which, up to now, had been fixed in place by the recess 16.1 in
the cover plate 16, comes free. The securing effect of the linear securing bolt 30,
20 which has prevented a rotation of the wave wheel 20, is therefore cancelled.
However, the rotation of the wave wheel 20 continues to be prevented, namely by
the transverse securing bolt 32, which rests by means of a spring force of the spring
34 against the tumbling ring 22 and in this way blocks the movement of the tumbling
ring 22, of the motion transfer bodies 24 and the wave wheel 20.
25 During the rotational acceleration of the device 10 around the support device
axis T, the transverse securing bolt 32 is not only subjected to the spring force, but
also to a centrifugal force acting oppositely the spring force. If the rotational velocity
is so high that this centrifugal force is greater than the spring force, the transverse
securing bolt 32 is displaced in the recess 14.8 toward the periphery of the support
30 device 12, the result of which is that the transverse securing bolt 32 no longer rests
against the tumbling ring 22, so that the pressure of the tumbling ring 22 on the
motion transfer bodies 24, and that of the latter on the wave wheel 20 is cancelled.
Now the wave wheel 20, which constitutes the operating body of the device 10, is no
longer blocked against a rotational movement.



- is arranged in a plane extending transversely in relation to the trigger
axis (E), 30 - with the support device (12) at rest, takes up its securing
position, wherein it is biased toward the operating body (20), which is in
its position of rest, by the force of a spring (34), and - with the support
device (12) rotating, reaches its release position by the effect of the
centrifugal force acting opposite to the force of the spring (34), in the
cour se 128/ che 16 of which it reIe ses the operating body (20) for
perforﬂFhﬂ3ﬁh otary novenent relative Yo the support device (12) around the
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180 inside the support body, or housing 12. In the present exemplary

~

embodiment the longitudinal axis of the cylinder 28, seen in Fig. 1, is located at L( )

20 prior to the rotation of the wave wheel 20 in relation to the housing 12, and on the
connecting straight line of the projections of T and E after the rotation of the wave
wheel 20 in relation to the housing 12. Arming, or readiness of the device 10 is
achieved as soon as the wave wheel 20 has reached its end position, or operational
position.

25 Even with a slightly altered configuration, during a rotation the wave wheel 20
will always have the tendency to arrive in a position in which its center of gravity is
as far away as possible from the support device axis T; the end position of the wave
wheel 20 is defined in this way. The displacement of the initial position of the wave
wheel 20 in respect to the end position effects the time interval in which the

30 movement of the wave wheel 20 takes place.

The time interval required by the wave wheel 20 for its rotation inside the
housing 20 from its initial position into its end position therefore essentially
determines the length of the arming process and in this way affects the so-called
fuse-timing length when using the device 10 in projectiles. Without delaying steps



-.when the support device (12} is linearly accelerated, they are deforned
by the OC128/ che 17 force of the linear security bolt (30) in order to
permt the displacenent of the |inear security bolt (30) out of its
securing position into its release position, in order to - maintain the

| i near securing bolt (30) in its securing position after it has been
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ci rcum(‘jlg'r) rclzi.careneont otf{%ﬁe%Paenrs%ersegsecur}/ng rm& 32. Hereupon the wave wheel 20 starts
its rotation around the eccentric trigger axis E. From this result relative movements
between the wave wheel 20 on the one hand and the motion transfer bodies 24 on
15 the other. The wave wheel 20 rotates inside the motion transfer bodies 24, so to
speak, wherein the motion transfer bodies alternatingly touch the wave crests 20.1
and the wave troughs 20.2 and in this way are caused by the wave wheel 20 to
make a back-and forth, or guided swinging radial movement, wherein the distance
between the motion transfer bodies 24 and the eccentric axis E alternatingly
20 increases and decreases by the distance I As already mentioned, the wave crests
20.1 and the wave troughs 20.2 of the wave wheel are located diametrically facing
each other. The tumbling ring 22, which touches the motion transfer bodies 24 from
the outside, is inevitably put into a sort of tumbling movement by the movement of
these motion transfer bodies 24, which explains the choice of its designation. In this
25  way the tumbling ring 22 so to speak takes over the role played by the balance
wheel of a clockwork. The time interval, which the wave wheel 20 requires for
arriving from its initial position in its end position, is increased by the delays and
accelerations resulting in the course of the movements of the motion transfer bodies
24 and the tumbling ring 22.



OC128/che 18 14. The securing and arm ng device (10) in accordance with one
of clainse 1 to 13, characterized in that the notion transfer bodies (24)
are rotational solids, preferably spheres. 5 15. The securing and arm ng
device (10) in accordance with one of clainms 1 to 14, characterized in that
t he support device (12) is enbodied as a housing having a base plate (14)
and to a cover plate (16). 16. Use of the securing and arm ng device (10)
in accordance with at |east one of clainms 1 to 15 as a securing and arm ng
devi ce O61128/cBfi n- st abi | i zed projectilel4characterized in that 15 the
support device (12) is fixedly connected with a rotating part of the
projectile, wherein the support device axis (T) coincides at |east

appr ox Jongitudinal axis of the projectile.
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other, so that

- they constitute an outer wheel without a wheel shaft and an inner wheel
without a wheel shaft,
20 - which wheels have parallel geometric wheel axes and delimit a ring-like gap,
wherein
- at least one of the wheels is embodied to be wavy on its surface facing the
other one of the wheels, with wave crests (20.1) and wave troughs (20.2) over its
circumference, and
25 - with areas of their surfaces facing each other, the wheels rest against motion
transfer bodies (24) located in the ring-like gap,
- which are seated radially displaceable in the said gap.

2. The securing and arming device (10) in accordance with claim 1,
30 characterized in that
the inner wheel is constituted by the operating body (20).

3. The securing and arming device (10) in accordance with at least one of
claims 1 or 2,
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- is arranged on a support device (10) having a support device axis (T), in
10 relation to which the trigger axis (E) is arranged eccentric and parallel, wherein
- the inertial mass (28)
- in the position of rest of the operating body (20) preferably has the shortest
possible distance from the support device axis (T), and is fastened on the support
device (12) by means of the securing element (32), which is in its securing position,
15 and
- has the greatest possible distance from the support body axis (T) in the
operating position of the operating body (20).

5. The securing and arming device (10) in accordance with at least one of
20 claims 1 to 4,
characterized in that
the securing element (32) is displaced out of its securing position into a release
position by means of a rotary movement of the support device (12).

25 6. The securing and arming device (10) in accordance with at least one of
claims 1 to 5,
characterized in that
the securing element (32) is a transverse securing bolt, which
- is arranged in a plane extending transversely in relation to the trigger axis (E),
30 - with the support device (12) at rest, takes up its securing position, wherein it
is biased toward the operating body (20), which is in its position of rest, by the force
of a spring (34), and
- with the support device (12) rotating, reaches its release position by the effect
of the centrifugal force acting opposite to the force of the spring (34), in the course
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10 - with the support device (12) accelerated linearly in the direction of the support
device axis (T), reaches a release position, wherein it releases the operating body
(20) to make a rotary movement in relation to the support device (12) around the
trigger axis (E).

15 8. The securing and arming device (10) in accordance with claim 7,
characterized in that
the further securing element is a linear securing bolt (30), which is received in a
recess of the operating body (20), past which it projects with a first end and a
second end, wherein,
20 - with the support device (12) not accelerated linearly,
- the first end is maintained on the support device (12), and
- the second end is prevented from being displaced by means of a retaining
force of a retaining element (28), and
- with the support device (12) accelerated linearly, the retaining element (28)
25 is deformed by means of the inertial force of the linear securing bolt (30) directed
opposite to the retaining force, and by means of this the linear securing bolt (30) is
released to make a linear movement in relation to the support element (12).

9. The securing and arming device (10) in accordance with claim 8,
30 characterized in that
the retaining element (26) has resilient retaining members (26.2) which
- when the support device (12) is not linearly accelerated keep the linear
securing bolt (30) in its securing position,
- when the support device (12) is linearly accelerated, they are deformed by the
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11, The securing and arming device (10) in accordance with claim 9,
characterized in that
15 the retaining members (26.2) define a circle, whose diameter is equal to the
diameter of the one end of the linear securing bolt (30),
which end has a lesser diameter than the remainder of the linear securing bolt
(30) and projects out of the operating body (20) through the circle.

20 12. The securing and arming device (10) in accordance with one of claims 8 to
11,
characterized in that
the linear securing bolt (30) is received in a hollow cylinder (28), which is
arranged in the recess of the operating body (20) and constitutes the inertial mass of
25  the operating body (20).

13. The securing and arming device (10) in accordance with one of claims 1
and 12,
characterized in that
30 the motion transfer bodies (24) are arranged concentrically in respect to the
operating body (20) on the support device (12), wherein they are secured against
movement in relation to the support device (12) in the direction of the support body
axis (T) and in the direction of the circumference of the operating body (20).
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14,
characterized in that
the support device (12) is embodied as a housing having a base plate (14) and
10 a cover plate (16).

16. Use of the securing and arming device (10) in accordance with at least one
of claims 1 to 15 as a securing and arming device of a spin-stabilized projectile,
characterized in that
15 the support device (12) is fixedly connected with a rotating part of the
projectile, wherein the support device axis (T) coincides at least approximately with
the longitudinal axis of the projectile.



