2223834 AN ARM NG MECHANI SM The invention.relates to an arm ng nechani sm
having a rotor. 5 Such a mechani.sm serves to ensure pre-barrel _safety, by
an ignition or detonation control being released only vvhe@@%r& 4td e

equi pped with such .a mechani sm has been injfree flight for a sufficiently
|l ong tinme, thus when 10 the rotor has been set into rotation sufficiently

often or sufficiently rapidly by the anbient flow Thi s

i nci dent -f1.ow dependent rotary novenent can be utilised for heating-up a

| ocki ng-elément whi ch changes itségiggﬁgénggﬁgﬁgﬁgiidependent manner (see
DE-PS 31 26 15 288), or it can be on- generation _

prRoduction of electrical energy for the.switch-rel ease of a safety circuit

or for charging-up I gRita) t [ brgui ko st - 17
376y 20 O an o e L D A nLog e S g
nmechani sm whi c® ¥StRBre especially suitable for use in a small, K
unmanned aigcraft or projectile, hereinafter referred to as a _drone.
This is because, in_,the case of such a projectile, a type. _of pre-barrel 25
safety is to be ensﬁP@ﬁ,anQﬁﬁ N1 SPe PES q% | FOSHES ﬁTQ%ﬁﬂé%rﬁ? ¥he
drone until thbyr aacHignd tdonf rcae-détagidtiaetcostadl abedhg dedeased fordwm t he
| aunchi ng nec L. ' t e i nt.i e | vi ded
30 an armi ng nebpanesfFoeEkide dabipgRETaTah, WIER . HochdiEa el BAEC
supply of ahn fingengflightt forom swbficientivrdlongt Heime hethusamhen ngs

are the bl adpstRé oforViHKL PBERR! kB Ahntd HFOELridMesheEE ehRl OB erpal d
bl ades being detectable fromthe tai on of the drone on one side of

| 35
a hub of the pPBpePrEficiently o?a%i‘?]a{}? IYonﬂt‘%u e“de‘“b‘F dett or ks

i nformati on oniféident-flow-dependent rotary movement can be utilised
—/ for heating-up a locking element which changes its
geometry in a heat-dependent manner (see DE-PS 31 26
15 288), or it can be utilised for rotation-generation
production of electrical energy for the switch-release of
a safety circuit or for charging-up an ignition or

detonation circuit store (see DE-0S 33 17 376).

20 An.aim of the present invention is to provide an
arming mechanism which is more especially suitable for
use in a small, unmanned aircraft or projectilé,
hereinafter referred to as a drone. This is because, in

~the case of such a projectile, a type of preQbarrel
W, 25 safety is to be ensured, namely a period of time as from
launching of the drone until the reaching of free-flight

factors at a safe distance from the launching mechanism.

_ According to the present invention there is provided

30 an arming mechanism comprising a rotor having rotary
wings for the supply of an arming criterion,
characterised in that the rotary wings are the blades of

a driving propeller of a drone, the rotary motibn of said

o blades being detectable from the tail region of the drone
35 on one ‘side of a hub of the propeller, by way of a
. radiation coupling or detector and information on said
rotary motion beihg suppliable via said coupling or



rotary notion being suppliable via said coupling or 2 detector to a
counting evaluation circuit for the derivation of a release signal. Further
aceording to the invention there is provided 5 a projectile including an
arm ng nmechani smin accordance with the_i medi ately precedi ng paragraph.
The basic idea of the present i nvention2thus lies in utilising as an armng
criterion the rotary novenent of 10 rotary wings in the formof propeller

bl ades present anyway for the drive of the drone. O course, on account of
the requirement for transmtting driving energy to the propeller, fh_yhe
regi on of tdetectoti ngoof at hequrdpaig erevainabtonf checditvi rfgmnlithe

arranged i ngdfrpptei rggf élgggeng gnaLy installation space for a s

friction elenment or an e ectrlca generator as a supplier of armng
criteria is not avallable quite apart from the inpairnent of the

power bal ance whrghtneg! Qcééﬁain pes the dhveatabnsuherd) iadPridwinma

- consuner by ma of er hub. her ,hand woul d not
For reasgnad cptedeetiinadnantiion i FayingonegheRieB, it MrGardatehge
gener at or sWﬁtnrthedinhé@iaeemyepfeoedﬁhg palragriaphon the tail region of -
the drone and to equip the propeller blades with ferronmagnetic conponents
which 25 could serve as rotors relative to the stator; this is because for
constructional 'BHhel hesiéceigedi af| fhef poesengndnventdgrothus Hd el sknce

bet ween the,¢fiisPhgt B8 HPNEr@: teelieéeaelnl thé'ﬁg@ér{rtﬁb%eﬁn@%tr yary
Wi ngs) i.Ss too great in order to allow a sufficient dynanoel ectric 30 effect

for an AP FRERFHCINGS t dDpethe e, of\pPEGREL lerhblades r HREFRAT ¢

- stat or-rot cingwalp| £6g ¥hel dragei 6f the drone. Of course, on account
of the requirement for transmitting driving energy to the W,
propeller, in the region of the mounting of the propeller
hub and of the driving unit arranged in front thereof,
15 the necessary installation space for a frictioh element
or for an electrical generator as a supplier of arming
criteria is not available, quite apart from the
impairment of the power balance which would occur upon
the drive of such an additional consumer by.way.of the
20 propeller hub.  On the other hand, it would not for
reasons of electromagnetic efficiency, be very promising
to arrange a generator stator radially remote from the
hub axis on the tail region of the drone and to equip the
propeller blades with ferronﬁagnetic components which .
25 could serve as rotors relative to the stator; this is u
because for constructional and more especially flow- '
dynamic reasons, the distancé between the tail of the
drone v_';md the propeller blades (thus the rotary wings) is
too great in order to allow a sufficient dynamoelectric
30 effect for an arming procedure to be expected. Moreover, x
the electromagnetic stator-rotor coupling would again |
lead to a non-desirable ' additional loading of the
. propeller driving motor. Therefore, in accordance with
T ) .-.".;j;l;e"- present invention provision is made for detecting the
: -3-5 f;"riopeller rotation optronically and for deriving the pre-
barrel arming criterion therefrom. This is because the
characteristic of an optronic pick-up mounted on the tail




| ead to a non-desirable additional |oading of the propeller driving notor.
Therefore, in accordance wth the present invention provision is nade for
detecting the 35 propeller rotation optronically and for deriving the pre-
barrel arming criterion therefrom This ig because the characteristic of
an optronic pick-up mounted on the tail 3 of the drone is sufficiently
I nfluence® - in this respect w thout energy-dissipating coupling phenonena
- by the raotor blades rotating past the pick-up in order to nodul ate the
irradi atiQAa (in _the visible or invisible 5 spectral region) in reflected
wave oper ation®ér the PasBeydsosufficdenty dnfdmengede 1 dmmtHvdiIzasrRRFftan
be counted in QLEABULO &Rty P-diesEaEHMEN HRIP1MSY FhehdReAdM-NObF0 the
criterion fron1a% inpﬁgsg seque cg,of aftr qugﬁcy |§h i s redetFrniQ§d in
{11 ght - oper at | BREPECHRSRAGH ESHBELEY |ROPH; sTheedetth Yhe B G t0
t ransducer canmodepetéi nthen iry@ediistion néinl |the orispblei boti tirssisible
arranged dirgc he ' f e e e t 5
way of a rad?a%#%ﬁggggplgkgakggitﬁghaghgpggﬁ%gfiVggﬂgngﬁgg?%ﬁgﬁﬁ brS £
'devel opment s apageiveaoppyptien.f eat ures and advant ages of the invention
wi |l becone apparent fromthe follow ng description and 20 clains. An
exanpl e of an arm ng nechani sm .in accordance with the present invention,
wi || now be describgB?SbinB§1%$V%?€Eﬁﬂ%3Wﬂﬂ%&agﬁqqlf%#br?ﬁcéc?%PFﬁ@ ddte
figure of the draderngsowdediwdovhe | emdsaion sdeplivéiregd oBnnetie iarnadrcnl
| ongi tudi n seck| el lerzdri ron 1L th 25 a r i | Sm
wor ki ng as’agofggé#ggﬁogf @gr%grn r%‘fa%@ﬁﬁ%gén%ﬁ%u%fﬁeh} %r%pgrggg‘eﬁggﬁ'&

is predetermined in flight-operation-technology respects.

( In this respect, the optronic transducer can, dependihg
~ on spatial installation possibilities, be arranged
directly on the tail of the drone or be connected thereto

15 by way of a radiation coupler.

Additional alternatives and further developments as
well as further features and advantages of the invention
will become apparent from the following description and

20 claims. An example of an arming mechanism, in accordance
with the present invention, will now be described, by way
of example only, with reference to the sole figure of the
drawings which shows, in a much simplified manner, in
‘axial longitudinal section, a.propeller—driven drone with

U 25 an arming mechanism working as a function of the rotary
movement of the prbpeller blades.

The drone shown in the FIGURE (see e.g. GB-0S 21 79
125 or SOLDAT UND TECHNIK 8/1988 page 457, FIGURE 7)
30 represents a small, unmanned aircraft, the propulsion of
which after a, for example, catapult or rocket launching
is effected by means of a propeller 12. The propeller
blades or rotary wings 13 thereof are held on a hub 14,
which is mounted in the tail 15 of the drone and is set

35 into rotation by a motor 16. ' '

A time or sensor circuit controls the delivery of



_The drone shown in the FIGURE (see e.g. GB-0S 21 79 125 or SOLDAT UND

TECHNI K 8/
aircraft,
| aunchi ng

1988 page 457, FIGURE 7) 30 represents a snall, unmanned

t he propul sion of- which after4a, for exanple, catapult or rocket
is effected by neans of a propeller.12.. The propeller blades or

rotary wings 13 thereof are held on a hub 14, which is nounted in the tail’
sensor

15 of the

circuit CO%&&L&ni@foH@

i mpact sensor 17 in tl front_regjon of

way of a f

adequat e s&iﬁta ﬂuﬁéamee cavsdd @ |chErde

drone and is set 35 into rotation by a m)tor 16. Atinme or

Li werya Oéroxiﬁlé*‘baym &né’oPrQ’f' i Yerof
he drone 11 at sone future

Jeng, r%%@@sc’g &her grone tld Rt ofeme fugpreoiiae .oy way
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GBEFPépglz acselegahian f drechanismei ehut| oﬁ’&sl5 heer and

optronlc pICké%'fa Y\%ICh Is directed fromthe tail
appr oxi mat &%P ??y arallel therewith across the rotary path of the

propel | fé
;

barrier

rotary wings 13. If the pick-up 21 works as an 20 active I|i
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provided which releases the control of the fuze 18 by way
of the ignition detonation sensor 17 only when, and not
until, the propeller 12 has rotated for a sufficient long
time and sufficiently rapidly. This rotation is detected
by means of an e.g. optronic pick-up 21, which is
directed from the tail 15 of the drone approxi,mately
axially-parallel therewith across the rotary path of the
propeller rotary wings 13. I1f the pick-up 21 works as an
active 1light barrier or photo-electric cell, it is
designed as a transmitter/receiver, and the rotary swings
13 act as reflectors which periodically cross the beam
path. With some designs of pick-up 21, the rotary wings
13 serve as di_.aphragms or shuttérs -for periodic shading
(modulation) of the. ambient radiation striking the
receiver. With a pick-up 21 responding to the thermal
radiation spectrum the propeller (knife- )' edges heated in
flight operation serve as rotating IR radiators. For
reasons of space it can be adv,an__tageoi.ls to. design the
-pick~up 21 arranged on the tail 15 as the irradiation
(Einstrahl) or :adiatidn (Ausstrahl) cross-sectional area
of a radiation conductor 22 and to realise. the actual

ght
ver,

e.g. optroelectrical transducer 23 in the interior of the

drone 11, for instance in the region of the energy supply
and drive control.

The arming mechanism 20 has an evaluation circuit

by

N9 od for

¢



13 act as reflectors which periodically cross the beampath. Wth sone
desi gns of pick-up 21, the rotary wings 13 serve as diaphragns or shutters
for periodic shading 25 (nodul ation) of the anmbient radiation striking the

receiver. Wth a .pi ck-up 21 responding tq%the thermal radiation spectrum
the propeller (knife-) edges heated in flight operation serve as rotating
| R radi at*ers. For reasons of space it can be advantageous to design the

30 pick-up;21 arranged on the tail 15 as the irradiation (Ei nstrahl) or-
radi ati en. fAusstrahl) cross-sectional area of a radiation conductor 22 and

to realise the %bt G Aripiihe| fese | L&l onkuidrr ctheprepehternl2rhef of
the drone 11, frytdtesd angdri N d hestiegi 80ett1yhe 1000y gytsmap! v iard dri ¥Re

Con T T R0 "2, e PR la GG B oo prda 078"
sufficiently Iamqpt#ﬁgmxcitcuit fhg etbbuaﬁhmmhéesuﬂﬂqﬁblinﬂ1 by the -
oy e BBy, DR S5 RO 9 Sld Wbl fhod 6, T ERSR U o0
upon reachi ng &highr aporer Fegshingunofngaenprpdstersingdpprrustange| eade
signal 25 to thdiwtn Guplids Laseiddde gmal 25 66 ehy easereg.by this
10 armng nmechanism the control of the inpulse-counting evaluation
circuit 24 -can be effected by way of a filter circuit 26, which for exanple
al ows only inpul se-Tsefteneasér aticenpresbabpet dfdgtyt | egshrequacythis
Pase hrovdh, G RRABRENC! LEREL il e BN, bt o8 saticd
wor ki ng rot at i @valugisleh gfirdwit 24 can be effected by way of a filter
. " circuit 26, which for example allows only dimpulse-
\./_ sequence frequencies above a limiting frequency to pass
. through to the evaluation circuit 24. 1In this way it is
15 ensured that impulses are only added-up for the arming
which result from the working rotational speed of the
propeller 12, whilst possible impulse phenomena in the
period of time wheh the propeller 12 is still stationary
or is respéctively only running up, remain shut out.
20
To summarise, there is provided, an arming mechanism
(20) having rotary wings (13), the rotary motion of which
gives rise to an arming criterion, designéd for
constructionally simple and functionally reliable use in
U/ 25 a small, unmanned aircraft (drone 11). For this,
' arranged in the region of the projection of the rotary-
motion path of the dri\iing propeller (12) onto the tail
(21) of the drone and offset radially relative to the
propeller hub (13) is a radiation pick-up (21) which is
30 stimulated in impulse-shaped manner actively or passively
(in the wvisible or thermal radiation spectrum) by the
propeller blades (rotary wings 13) sweeping past. An
arming release signal (25) is issued only when and not
until the driving propeller (12)  has worked for a
35' sufficiently long time at nominal rotationai speed (in
order) to have flown the drone (11) out of a safety
region in the vicinity of the launching sight and over



propel ler 12, whilst possible inpul se phenonena in the period of tine when-
the propeller 12 is still stationary or is respectively only running up,
remai n shut out. 20 To sumari se, there is provided, an arm ng nmechani sm
(20) having rotary wings (13), the rotaﬁ& motion of which gives rise to _

an armng- criterion, designed for constructionally-sinple and
functionally reliable use in 25 a small, wunmanned aircraft (drone
11). For this, arranged in the region of the projection of the rotary-

not i-on ‘pat htbe thegeti ereg.propel ler (12) onto the tail (21) of the\gdwbne
and offset radially relative to the propeller hub (13) is a radiation
pick-up (21) which is 30 stinulated in inpulse-shaped manner actively or
passively (in th8tidi pferBher ha@IRITIERE atiOn thBecPFERFNbyY INentinr | er
bl ades (ot ghiréi NYS Howl@eP| G Padinanned aLFtPerte! 62Sprdetilad) is
i ssued oﬁly when agd not q;il t he rian%#gf)eller glz has worked for a
35 suffici SREPFLE Hgiﬁré? - RDnTFREPTr ot n3FTCHREE O RFRSTEEER have

flown the dhewéngla) radiadioa dé&ebwome@nmadgedltb\déﬁédt)ﬂaﬁiat&bgs

| aunchi ng sight rQBQa@fEh £r8m' Ngpkar Qgttc&f €nat idy il L Ner AGEALANDT o

the present "Invention there I's provided an unnanned aircrait or projectile
conpri si ng VaLMRtAGTY ocdrcuddi d £a7 craxmring prhpecProdepdliley ®wackation

det ect or ar beeas;@emiaalhe%@wcii%i @&aﬁé}fid@(ﬂeatdgaraeéé&ad tfeom rROr  and

havi ng counting evaluation circuit or -armng the projectile on
a 10 predet EP¥PRed radiation criterion being detected fromthe rotor.
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15 20 25 30 35 * c L M S *7CLAMI1 ﬂchan

conprising a rotor having rotary wings for the suppl y I”j'll“ﬂuium

arm ng criterion, 5 characterised in that the rotary w ng
of a driving propeller of a drone, the rotagy notion of said bl ades being
detectable fromthe tail region of the drone on one side of a hub of the
propel |l e, by way of a radiation coupling or radiation detector and

i nformati on 10 on said rotary notion being suppliable via said coupling- or
det ect oi--L® a counting evaluation circuit_,f he derivation of a rel ease
signal. 2. - An armng nechanisn1accordiégfﬁégglain11 in which an 15

eval uati on of rotation duration is effected therein. 3. An arm ng

echani sm accorgli ng Ag %@%@%&%Qﬁéﬁ‘ GombE1MIHEN a2 -EALE b HeaURARY

evaluation is e Tect rmng-mec Ranism accordi n
any one of the WRGRdi kPRI aithe | mumplch aaf anom ssﬁé‘ﬁlié’sndueiréﬂ:emmlnead

is provided detyppradtdt tiedPifr thﬁ%eFt‘ﬁ%r ﬁﬁa&'}ﬂ%x{&bté‘f‘etﬁhé rﬁaaea ofe
t he.drone and a tfgapsducer arrfﬂgﬁ 9 5in the interior dr one.
n

0 :
An armi ng nechdhi %b%%rBF e oRedBPNEhe thReERURRY EP&FHE 3 ﬁﬁﬂ@h
t he propel |l er rhladegsvbeirnsgadetectable from the tail region of the drone

on one side of a hub of the propeller, by way of a
radiation coupling or radiation detector and information

10 on said rotary motion being suppliable via said coupling
or detectof to a counting evaluation circuit for the
derivation of a release signal.

2. An arming mechanism according to Claim 1 in which an
15 evaluation of rotation duration is effected therein.

3. An arming mechanism according to Claim 1 or Claim 2,
in which a rotation frequency evaluation is effected
therein.
20
4. An arming mechanism according to any one of the
preceding claims, in which a transmission conductor or
lead is provided between a pick-up or receiver arranged
on the tail region of the drone and a transducer arranged
- 25 in the interior of the drone.

5. An arming mechanism according to any one of the

preceding claims in which the propeller rotary wings are

designed as reflectors for a light-barrier or photo-
30 electric pick—up or receiver.

6. An arming mechanism according to any one of Claims 1

&,

to 4, in which the propeller rotary wings are designed as
diaphragms or shutters for a pick-up or receiver
35 stimulated by ambient radiation.

7. An arming mechanism according to any one of Claims 1



—dE"S‘gnPﬁ—ars—reﬁ—ecTors for a Ilght barrier or photo- 30 el ectric pick-up or

_ arm ng nmechani sm according to any one of Claims 1 to 4, .

mnm ﬂ“‘!“ Hlll)umel | er rotary wings are deS| gned as di aphragns or shutters

up or receiver 35 stinulat ed8 by ambi ent radiation. 7. An

arm ng mechani sm according to any one of Clains 1 to 4, characterised’
inthat a, or the, pick-up receiver responds to radiation in the .

i nvisible spectral region, e.g. to the heating-up of the propeller rot ary-
5 wi ng edgeso %, oJueracterigednehantisat subsmnttls,l ypicie—ume

described WdbofgLer aeBohfis! b Yl iUl ohe! bAvISIBTRY 13w ngs.

10 9. armng nechani sm ascalrre 1n any -
one of the fﬁ@i@m ng- @ aities. ttl%) heﬂﬁif}ﬁnﬂﬁn&f ather arepedlep stanye
conpri si Ng wingddedféd¥ing rotor, said aircraft or projectile haV| ng a

radi ati o detector arranged to detect variations in radiation fromthe
rotor and having a counting evaluation circuit for armng the projectile on
a predet erdned Aadi adimingri tnesdieambem ng siﬂieﬂﬁzetﬁ.éllyn t lees r othereiz) 25 30

35 described with reference to the single figure of the
accompanying drawings. '
10 : , . :
9. A projectile including an arming mechanism as
.claimed in any one of the preceding claims.

10. An unmanned aircraft or projectile' comprising. a W/
15 driving rotor, said aircraft or 'pr’ojectil_e having a
radiation detector arranged to detect variations in
radiation from the rotor and having a counting evaluation
circuit for arming the projectile on a predetermined

radiation criterion being detected from the rotor.
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