M ne to be'buri'ed for use in war The present invention relates to a mne to
be buri éd fof use in war, conprising a nine body having a detonator &,,
firring pin for exploding it. It is known that mnes for use in war ar
buried in positions such that they-are conceal ed from vi ew. It is also
known that the detonation of such mnes is caused by the actio Anea.
firing pin on a.detonator. This firing 3pin may in its turn be Qoﬁﬂri)tilgﬂh in

various manners: for exanple, Wl getdd GAl I -ildy WRICHsGa$5 t,Ne command
arrives along buried cables e the ground,

or mechani cal | y heomeesspt nigventignt radates Yer mjnpl e el wrdee fop e ground
and | eadi ng to tod2mhicehprdisigpaneticedodyo hhhiigfl hrdetgngtior &itd=priajiegts from
the ground, forpm ng.a so},\c‘;,al I e trip device. Wien a suitable signal

(el ect+ical or fechani ca bl a%rlves the 15 mne explodes in the position
i n whi \‘h.zlt has been buried. The fact that the mne is buried considerably

influences the ﬁxma&om d@eeames ortt:v& spltazsyfé QUPLHINGn I dos! @lREal | Y
i ndeed t he presence o gqeg aroun in practice causes the ef f ect
p

of the expl oSi o<t ot & cf’ﬁ“eeafl8‘$rﬁr8?‘ GV R 123159 Ke8hdRhving its
vertex in the mMeiet'Elnuﬁ ont b spepbdiass drsi safsedfbymke regtéonriofiez. whi ch can act

hori zontally a £t %{g; ti r.t i si bl e above
ground once |tnﬁs\62%m gcég"d '"Paeto? prllf)ﬁlr21 pﬁ‘t}qﬁﬁ %ﬁe% sa% \e"sol ved by
causi ng the mi nke gontredlese leset piesd nerenerse alfloy ﬁaeai%.helgmmw—wef ore

expl odi ng.. For it.rhhﬁldP'UEQéfeSQhe %Bm@éﬁaebﬂ1%s%{1%hgeodr§ed easiqduhanreat h the
m ne. The el ectrl i cal externg contr ol aﬁntts on the charge the

i gni ti on of Yhi’ C%é’ﬁ%‘]etcﬁ iﬂ%l)‘é’leoﬁc’&f’ t & BRPPE e 9Bt The gr ound
in\awertical diauectiren fedhgrida8el cilosetpl thegrounfhandeipadisgore of the m ne

thus occurs abQ—)’%a& ha%.ich is gon'nected to the firing pin and projects from

the ground, forming a so-called trip device.

 When a suitable signal (electrical or mechanical) arrives, the
15 mine explodes in the position in which it has been huried.
The fact that the mine is buried considerably infiuencee the
explosion because of the soil surrounding it laterally; indeed,
the presence of soil around the mine in practice causes the
effect of the explosion to develop in the form of an invertes

2C cone having its vertex in the mine.

' Thus, the problem arises of making a mine which can act
U/ horizontally and which, at the same time, does not have parts

visible above ground once it is emplaced.

In the prior art this problem is resolved by causing the mine
25 to be expelled vertically from the ground before'exploding.
For this purpose, an expelling charge is located beneath the
miﬁe. The electrical or mechanical external control acts on
the chaige the ignition of which causes the expulsion of the
entire mine out of the ground in a vertical direction before

3C it explodes. The explosion of the mine thus occurs above the



ground and its effect may therefore extend in a horizontal direcgtion. Such
m nes are not wholly satisfactory, however; in fact, they have probl ‘ens of |
rel jeRility, the explosion 5 bei ng i nked to any pyric‘delays in the
detf®@npt i onm chain or to conplex constraints which nake the expl osion- occur
as afunction of the height reached by the mine. In these cases, the
-attitude and hence the effectiveness &f-the nmine in a plane which it is
difficult to render 10 horr zontal (parallel to the plane to be saturated:
with splint ers% |y rgqorrcﬁk'rom sed. The object of the present
invention is t %‘6‘? Sbreo % W’br%’\ﬁ"o‘?frfd"ea §H4PEY 31 Burial, which
can act in a hlmmzmmaalsdanseqtmrd which is very reliable in 15

operation, does not require a conplex control systemfor its detonati on
and does not require a very deep excavation for its enplacenent.
‘Accordingly, tHFHrESER diR MY O YPrlol i Shetst s atitioe vof hiotwe vator ésai dee
in which it furratd”xer um;:yl uﬁaﬁe Zroviend roaffm-eflqrabﬁrlq\élyd' Y ed e PRELEBR! al |y
hori zont al? resft, P 1 vgmch t he mne 3—&15)/ i.,s rotatably supported about
a horizonfal aXis® n(ﬁ qr oh, 2 Hedn'd ¥ord 43S IMatheadryoBpELiari ng t he
firing pin onlryhamerprt Heo mqmalbaod;cqrestmamsemplmar @B keOoshki @RpAbsdon
predet erm ned @5, 80018 Qfn JQlA 1A tth% %qu%taq'%ggh %hﬁyf [ROE,, g0d means

for causing, on command, the rotation of ﬁ an 3th e at
| east equal t ot HO&Hed@SESm e @tdiid udeoAld ’P%%feﬁbsr préacsubsnas.s. ally
parall el to the pnaiofe tihe of pamRe BicnOne egbadirFenhief tbhpepaesent
I nvention Mﬁll J¥§¥oﬂ%aq?%crlb%Qel Q% %%% Eagéaggl e gg%ﬂrggggrﬁncg to the,

accorrpanyr ng draw ngs, \.)
spllnters) 1s frequently compromised. o

-«

The object.of the present invention is to solve this
problem by providing a mine for'burial,-which can act
in a horizontal sense, and which is very reliable in

15 operation, does not require a complex control system'
for its detonation, and does not require a very deép
excavation for its emplacement. '

Accordingly, the present invention brovides a mine
of the aforesaid type, in whiéh it further includes

20 a frame for providing a substantially horizontal rest
plane, on which the mine body is rotatably supported
about a horizontal axis of rotation, means for auto-
matically operating the firing pin only'when'thé mine
body 1s in an explosion position at a predetermined

25 angle of rotation to the plane of the frame, and means
for causing, on command,the rotatipn of the mlne body
through an angle at least'eduai to the predetermined
angle from a rest position- substantlally parallel to

the plane of the frame.

30 One embodiment of the present invention wiil no& be
described , by way of example, with reference

to the accompanying drawings, in which:



Figure 1 is,a partially-sectioned view of a mne according to the invention
enpl aced dnd in its rest position; Figure 2 is a partially-sectioned vigw
of "the m neof Figure 1'in its position of explosion; Figure 3 is a sec@%}}"
taken on the line Il11-11l of Figure 2, and Figure 4 is a e
partical ly-sectioned view of a detail of the mne of Figure 1. A mne
according to the invention conprises a nihe body 1 and a franme 2 defining a
substantially horizontal rest plane-3 -The 10 mne body ] contains a main
charge and a boosigpurb iand has-aR13PREAIAYE.6,.at one end which defines an
internal chamber 7, . thin the ch%-nﬁ'%(fgg?%?ﬁ_ ron p&fm{’}?ea%'é’f@r 5 is
housed a detonator & nount ed 8™ \¥A oA Sr tiar ket 08sitAohj ri ng devi ce,
generally indicated 10, is arranged in front of the detonator 15 8. This
firing device 10 A:ggldidess ' ar g, Ll comprising a cylindrical skirt 12
whi ch caf¥ies cyl,ndrjcal ?kut’ér‘%ﬁ% \Aﬁ%éh“’c‘%}‘ %éé % fhe mige it &Brsl i dabl e
internal |y thereof "AndSa®Wova®h &f g#aiasfen: 14 slidabl e external Iy thereof.
Between the firing pin 13 and the cylinder 14 is a spring 15 housed in
respective seats lByc1%,54 0 ;20 firing pin 13 and the cylinder 14. A
transverse hol e 18"i5,im‘sF foiyrrgdé%ﬁ“?'hetaéw i*Rdtiec Al nes ETFtIII 0% igure £javed part
1l and acts as a seat for a ball 19 of a diameter greater than the

thi ckness of the¥rsiirets 1z 2ARREDEN ySEal: 0. Qf the ball 19 is formed in the
cylinder 14 slidgblg externally of " ﬁégctts'éi'grdt iy o({f‘ %ﬁL%i“pB'sitthFo?f-nSuch t hat
it is located opposite thé hole 18 when the novable cylinder 14 is fully

di spl aced towards the detonator 8, and is of a depth greater than the

di f.f erence bet wegemithhe; Qi g@ﬁtge the ball 19 and the thickness of the
novatl e  cylinder 14. “Ext er naf'cf 3L8flﬁvﬁ%%ﬁ8v‘é‘b"lpéli‘°ﬁ Ariti@e 4ofly BGnand

coaxial herew th? 78" i8¢ @ingel substantiany aroreachtd?. rest Jhheh prajects
formthe firi¥g tinei belyl0. cobteids Bendiadihalye LhE 2RRSDHR0E B and the feel er
! (<3S . ani nas an

21 are allg“ed a n £ - 7 mher 7
" w-DDeI .4 . ¥ i -: i i
| yoye dage 6 at one end which Leilnes an l‘nter. al chamt exr /.

+ithin the chamber 7, in f;pnt of the booster 5, is housed s
detonator 8 mounted on a detonator carrier 9. a firing device,
generally indicated 10, is arranged in front of the detonator
15 2, This firing device 10 inciudes 1 Tixed part 11 comprising
a2 cylindrical skirt 12 which carries a firing pin 13 slihab]j
internally thereof and a movable cylinder 14 slidable
externally thereof. Between the firing pin 13 and the cylinder
- - U is a spring 15 housed in respective seats 16, 17, in the
W, 2C firing pin 13 and the cylinder 14. 4 transverse hole 12 is
formed in the cylindrical skirt 12 of the fixed part 11 and
acts as a seat for a ball 19 of a diameter greater than the
thickness of the skirt 12. Another seat 20 for the ball 19
is formed in the cylinder 14 slidable externally of the skirt
25 12 in a position such that it is located opposite the hole
12 when the movable cylinder 14 islfully displaced towards
the detonator 8, and is of ‘a depth greater than the .difference
between the diameter of the ball 19 and the thickness of the
movahle cylinder 14, Externally of the movahle cylinder i&,

.....

- and 1.9 + ey . . 5
3€ and coaxial uherew1tn, 1s fixed 2 feeler 21 with an end 27
) ‘ 1 - ' LY



on an axis 23 which, in the rest position, is parallel to the rest, plane 3.
5 The mne body 1 is attached to the frame 2 by the appendage 6 for”
rot gkion about a horizontal axis 24 perpendicular to the axis.23. This v
ro',’f@/ attachnent i.s achieved by a hori'zonta pin 25 fixed rigidly to the
frame 2 by supports 26; the pin 25 is inserted in holes 27 forned
transversely in the appendage 10 6 close to the end of the appendage 6
itself, in conformty with the axis 24 A cam 28 is fixed rigidly to the
pin 25 w t hi gaide :&hﬁ@@él’f‘rzm dhel FONLgOfavibe 1@Nd 22 of the feeler 21. The
profile of the cam 28 includes a section 29 whi ch faces horizontally

towards 1.5 the end 22 of the feeler 21 when the mine is in the rest
position, a Seetioe WOy flacthy upwerdt \§ sandha Secierrodl 3te bdtigeen the
sections 29 apd,30v;:s Iperdbst aucqq;ofcnggﬂe,éﬂc,tohorgsZga,f.;ﬁga thes@gxi s 24

|l ess than that of the section 30; the section’3': is a connecting s& tlon :
bet ween the FF¥isP 3o+ The end 22 2C  of the feel er 21 is kept agai nst the
profile of the cam 28 by the spring 15. A device knovvn in the armanents
field as a powder, nerally indi ed, 32 nd al so fixed to the
frame 2 on t?le 6‘0%0&?\% sﬁﬁg‘& e % r?g% 3° nﬁ‘ﬁ‘drtgs 26; this
nmot or 25 i ncfadestationxagupaa hoBFzantyl dxhk ta‘# pmehﬁ-mvéaz tndha novabl e mart

34 located abeMeoghenid )?%Elar@artagl%cﬁ%tfﬁgeiciﬂgemvgyvaeﬁgi‘%h{;é/‘ away fromit
under the force. of an explosion of a. charge | ocated between the two

parts. The matRBPel iyartTigAdbn dor Hhe HERE 6f°3‘t FUPRATHE #RidythecPHRe to it are
provi ded wi tb<nesn&ce&|tyce irEisiest 27 30rnedinabimsvetrdwdy trothblapppaddget 0 draw the

m ne body, y kh e S N g,qrpcll ar -
proj ecti on 3!% or?g"f hte kg\lérgt n%4°+gﬁ§9 v\g‘m‘gJ ggﬁsetsgé]ge ogf%a'ﬁe? gh i whi cu
rest .on thr- «Epﬁ'ejde%t-f‘@n 35. The powder notor 32 is controlled in a
conventional manner, for _

A cam 2R ig fixed rigiily to the pin 25 within the chamber 7
in front oF the end 2Z of the feeler 21. The profile of the

am 28 includes a section 29 which faces horizontally towards

0

he end 22 of.the feeler 21 when the mine is in the rest

ot

15
position, a section 20 facing upwardly, and a section 31 between
the sections 29 and 30. The distance of the section 29 _
from the axis 24 is 'ess than that of the section 30; the section
3% is a2 connecting section between the first £wo. The end 22

2C of the feeler 21 is kept against the profile of the cam 28

by the spring 15.

A device known in the armaments field as a powder motor is
generally indicated 32 and is also fixed to the frame 2 on the
opposite side of the mine body froﬁ the supports 26; this motor
25 includes a fixed part 33 rigid with the frame 2 and a movable
nart 3% located above the fixed part 33 and free to move vertically.
“away from it under the force,of an explosion of a charge located
between the two parts. The movable part 34 and the part of the

mine bhody 1 close to it are provided with respsctive means to

\J
[\»]

enahis the movable part to draw the mine body with it; these



ex‘arrpl e, electrically or, as shown in the drawi ng, by a rod 37 projecting
from t-he grouhd and |ncorporated in an array of wres (not shown in the
drawi ngs) cl ose to the ground, thus forming a trip device. A mine as ng"w
descri bed above is buried with the plane 3 of the 1O frane horizontal ant:
the axis 23 of the mne parallel thereto, so that the mne lies on the
frame just below the level ‘T of the ground In this position, the rest
positicon, the end of the feeler 21 rets on the section 29 of the cam
profile 28 and.: e prjiectsed, Lﬂdryexa%:&e henoidmat aenep jddidobr3gcirettbe 3&rof the 15
mne rest-on the ecty yabk, r t wder not or
32. Thus, as vmthp{ h}é ushggeg’grlﬁe nh?ﬁgpug gc)pg %\f%ﬁngsgeg}teﬁgponl y part to
pr oj ect from t K&° ngGu?fH/JV\hen the charge-of the notor 32 is nade to

expl ode, for exanple, as a result of an i npact agal nst the wires of the
trip deviee, 2Qk t he.part 343? eog§g upwar n,y avvspt he. mi ne body
1 wthit, maklng“thé“llhaf) 1tate ot “the S roed‘nd r?nﬁ“thlg
rotation, the emaid2, oflectmichélt or, 24 Sdrons ’Cthlaedrpwm“lS|.eb.of=z tée cam 28,

first on the sept lxgnp@@mgtma o Lhsummectd qnc@zl,ormq {4 nal ippafrost he section
30; the cam profﬂe rotrudi ng further 25 further, thrusts the end

22-into the fi g gl%‘\’/‘%/égmirbmm PFOLPERi GhOST t?hté‘eserﬂ“f‘%n Y8B=is such
that, when thefendng2s itsibceaied t hereon and the axis of the mine 23 is
per pendi cular to the plane 3, the novable cylinder 14 thrust by the feeler
21 is displaced fully towards the detonator 8, conpressing the 30 spring
15, until the 2edknengs desers rdraRoreiis Prwied with: the e 3 ofighend al | ows

the escape of Fhandbabrizanthl bad rakease 2§ drhend hixiel"lgwﬁllleﬂ-a;hei‘é'% firing pin

13 king th tor. 8 and t h T, th
s 10, heerEherMohh 208 SRR B BBl BPLRIR s ol

the ground 5 the @pﬁ@ot Beithis diosktiond Hher rmnpeﬁﬂtyon,l:rbbmemheofprtésent
description , irbeid b1 bALS dACtied GBEtiABEG BF the cam profile 28 anc

projects fully, At the other end, the brackets 36 of the
mine rest on the projection 35 of the movable part 34 of the

et
wn

powder motor 32. Thus, as with the usual buried mine, the rod
37 may be the only part to project from the ground.

+hen the charge of the motor 32 is made to expiode, for example,
as a3 result of an impact against the wires of the trip device,
2C the part 34 is propelled upwardly and draws the mine body 1 with
it, making the latter rotate out of the ground. Iuring this
i rotation, the end 22 of the feeler 21 follows the profile of the
can 28, first on the section 29, then on the section 31, and
finaily on the section 30; the cam profile, by protruding further
25 and further, thrusts the end 22 into the firing device 10.
The protrusion of the section 30 is such that, when the end 22
is located thereon and the axis of the mine 23 is perpendicular
to the plane 3, the movable cylinder 14 thrust by the feeler 21
is displaced Fully towards the detonator 8, compressing the
30 spring 15, until the seat 20 is no longer in front of the hole



m ne according to the i nventi on conpl etely solves the problenrdlscussed
- above; indeed, the reliability of a m ne according to thc invention‘is .
ensured by the fact that the expl osi on of the 10 mne ‘s governed by the *
g%}hing of a well determ ned geonetrical~ position safely out of the '
ground, ensuring the correct orientation e nonent of the expl osion.
Moreover, the powder notor, as used in a mne according to the invention,
does not need a very large firing charge inthat it does not |ift the 15
ent rc ninesgbyts anldusnBkeSsédrel 6 ahe. balfUTG ek Mieere @a¥e st Big. hori zont al
“arrangenent_of the mine_ in ~fhe rest po ItJOQ a fa ri QﬂILomrhoIe
suffices forits “EhpPactifents ™o Hdvant bélh'ﬁﬁ}é "“&AO’F hale a. safety
devi ce whi chuprgvem sinhecaegiidést afhe mohatthos oblodes aitveatid-ative to the
frame 2C (whLgch.coulid ca R 1ok b V£ rrprlse Eor
exanpl e, a 3?n (o mﬁ?ch %ﬁgfﬁth§§g§?§{?§%|nEngfe %cﬁhgg¥}§grry at )
engaged Fn & fiTF&ET 6EES FOFFREES| TPraptatey i xed to the nmine body and in a
second hol e forned in correspondence mnth the first, |n the fixed part 33
of the 25 _notaor ﬁ?P mﬁ" d% er enplacenent To
advant age, ‘the ¥fa “5”%&%3335%1§b ch* r& Be ?%r st &bility of the
whol e uni t =iet acrvsiing tchahgriovent mavﬂph@mvn%olbeﬂythhay@eem rot at ed.
- 7- CLAIMB alecAshE NEoLo; ben@éal ethef 95 RULLGER x\ﬁra, ﬂﬁenpe&o%u@gga im ne body
having a detonator and a firin or _ex in which it further
i ncl udes a *rHife 2 FEALHY oﬁFd‘?'}?Q‘gﬁ‘Pé’ﬁb Cants It}"?t ﬁgFlez’%’Pr?sa:‘lmr%‘stt Bl ane, on
whi ch the mine isoghversed O atrahiryachiing @t ed«reamoiﬁtea:nmmmneahcam s of
rotation MBS 0L AU AR IC KL Yo BRE! ALAAGLESET Lingepi n only when the
[

m ne body is_1h an expl osion position ‘at_a pr term ned angl e of rotat
, r"“+at on at the moment of the explosion. Moreover, the powder

notor, =s used in a mine accordlng to the invention, does not
need¢ a very large firing charge in that it does not lift the

mine but only makes it rotate. Furthermore, given

.n
m
2]
o+

1
La]
o

the horizontal arrangement of the mine 1n the rest DO%’t’On,

o

fairiv shallow hole suffices for its enplacement.
To_a'vantage, the mine #ill have a safety device which prevents
the acciientz> rotation of the mine relative to the frame

(which could cause an explosion). This device may comprise,

(58]
[

for example, 2 pin (of which only the axis is indicated
schematically at 38) engaged in a first hole formed in a plate
fixed to the mine body and in a second hole fofmed, in \N,)
‘correspondence with the first, in the fixed part 33 of the
25 motor 32. This pin will be removed only after emplacement;

To adv=ntage, the frame 2 has lugs 39 which ensure better
stability of the whole unit relative to the ground when the

~ mine hody hrs been rotated.



*

¥ . . .
to:the plane of the franme, and means for causing, on command, the rotation

of _the miné body through an angle at |east equal to said predeterm ned

angle froma rest position substantially parallel to the plane of the ,':"9_
franme. 2. Amne as clainmed in Caiml,_in which the means for operating ‘\_f;
the firing pin include a feeler on the m ne body which is Kept in pressure
contact with a camfixed relative to t coaxial with the horizontal

axis of rotation, the camhaving a profile which conprises a first section

closer to the axig$ of tign, an n o] o] |1y towards .the feeler
when the mne is ?n tlxhé%gskgpgg guéﬁgaagggc%én% is“ec |'yon FUR RS S Sm P RE
axi s of rotation Be@Y YIRS Lﬁavﬁﬁ‘iﬂ%ﬁtoa’hdmai tehifridr isec piion feonasel pagrg he

first and. secondf septioneich A ml{}ectraeﬁn Q.'rf@llﬁ?@s' R @Ir'%'mg] ¥09rr%aim20m€r
whi ch t nmeans for_causi rotation e m_ne bo include a p
not or h:%ng a fi%e¥'pari® nﬁg’ﬁ@%&? TE IS Y e 21375 nBVaBl&<PaFBe whi ch

engages the m ne by wedy hiss cmmabaysmdmpfommt h®caxi & AbrigbAataDn by
O ot ar i NG PLAL LG4 Ay die S RO SADubIG ARV POLERAEL 107 T e
ta Ve as

powder notor. 4. Amne to b uri e use in war
herein descri bed e W iing dide and Y, Wi‘ﬁd‘ Abeshdme PRIV e ABcempanying

drawi ngs. * C dxpMMsimn pgosition at a predetermined angle of rotation
) to the plane of the frame, and means for causing, on
command, the rotation of the mine body through an angle
Do at least equal to said predetermined angle from a Eest
o/ position substantially parallel to the plane of the

frame.

2. A mine as claimed in Claim 1, in which the means
for operating the fifing pin include a feeler on the
mine body which is kept in pressure contact with a

cam fixed relative to the frame coaxial with the
horizontal axis of rotation, the, cam having a profile
which comprises a first section closer to the axis

of rotation and facing horizontally towards the feeler
when the mine is in the rest position, a second
section further from the axis of rotation and facing
upwardly, and a third section connecting the first

o/ and second sections.

3. A mine as claimed in Claim 1 or Claim 2, in which
the means for causing the rotation of the mine body
include a powder motor having a fixed part attached
to the frame and a " movable part which engages the
mine body on the opposite side from the axis of
rotation by means of mating projections on the mine

body and the movable part of the powder motor.

4. A mine to Be buried for use in war, substantially
as herein described with reference to , and as shown

in, the accompanying drawings.
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