2155593 "M ne Magazine for a M ne-Sow ng Device" The present nventi'on
relates to a mne nagazine for a m ne-'sow ng devi ce, conprisvkg a box-1like-
housing for the reception of at |east one stack of mines and an opening in

t he bettom of the housing, closed by a 5 door. As is known, Ah £APLELS —_
equi pped Wi th mne-sow ng devices are currently used for thaSié%Bd)smw ng =~
of m nes. A known sow ng device conprlse§ a nunber of vertical nmagazines
housed in a franme; each naga2|ne has a botton110 openi ng closed by a door
and it contains mines st3M : Mape-$pwingoPevater'he

nmagazi nes can be _opened on connand elther sin I n sequence, to allow

t he .ni nes cont ai F8§ PﬁeﬁﬁétnﬁagfpﬁégntSeﬁéFstngPyml?ﬁl§a9§zkﬁ8wﬁ°£s

sowi ng. 15 It ismiassisbivénghdabvilae,ngomprisgng &i boxrbykbenoweingnwed in

e oPeni N0, of | ARCoeLesRont B9 1R032LUE oRL! 00 BBOH 3y 2hy dAnger ous
situation. In fact self at
random or it na?PPéﬁﬂgn1Paﬁﬁﬁdb°Fﬁ°Ph9ffFPsthQBSIGaseCiﬁéeﬁ1hE A ght fal

at a wrong noreendeow.th the risk of ending up, even, in friendly territory.
In the second case it could actually explode when the hel i copt er deposits
the mne sow ng device on the ground. It is therefore extremely inportant
that the pilot oRs23st ksowshi bepieprpthoal dquhppedhenth mine-sewangs | ammed,

in order that hegggycbak@rbheusPBARYYREA2EbEOPhe rapid sowing of mines.

A known sowing device comprises a number of vertical
magazines housed in a frame; each magazine has a bottom
10 opening closed by a door and it contains mines stacked one 4;’
upon the other. The doors of the magazines can be opened
on command, either singly or in sequence, to allow
the mines contained in the magazlnes to fall freely.
This is known as sowing.

15 It is possible that duriﬁg sowing a mine may become
jammed in the opening of the corresponding magazine,
bringing about a very dangerous situation.

In fact two cases can occur: the jammed mine may free

itself at random, or it may remain jammed. 1In the first
20 case the mine might fall at a wrong moment, with the -

.risk of ending up, even, in friendly territory. 1In the A
second case it could actually explode when the

helicopter deposits the mine sowing device on the ground.

It is therefore extremely important that the pilot of
25 the helicopter should know when a mine remains jammed,
in order that he may take the consequent action.



2. For .thi s*purpose up until ‘now, recourse has al ways been had to sinple t%
vi sual checklng by personnel on the ground or in other aircraft. Wile the
probab|I|ty of jamming is mnimal, it'is also true that the danger in such
an 5 eyentuality is such that checking certainly cannot be considered
satksfactory which relies on the sensitivity and attention of personnel,
still less those aboard the helicopter_ in question. The fundanental problem
wi th which the present invention 10 Ts“concerned is therefore that of
detecting and signalling in timely fashion to the pilot of a mine- sow ng

helicopter any japggndt SAEp8Le RbCuHLIE Snow i rfe dhuddeSRalsS armsglsvs@en
according to the present invehtion ﬁ a m ne nagazi ne of the afgres

kind, 15 conprisi % tRe&IPPEBAY SurHethIfIIT Y PeATameh /8 FEe. erREnd
hou3|ng and resti rg ﬁmeehneupamrthefuppewmﬁmﬁ theprafbatid iz dfatjamedsy one

stack of mnes, and ARSI LY PENI0L TDHAL Cthdhd NS0 skl B

vicinity of the do resence an e pdassage
heavy body. The % revemtuedify| Fsbéuﬁﬁrﬂhﬁ ‘Eﬁﬁfé?ls"t%(ﬁ?ﬁtrad-mltyhéapépltoweng

description, giverodasideyeaf saensfaetétwgvﬁwmﬁlé@ idh relecisenes tioikhe
acconpanying draw nas. 10 WaLEN, ¢~ JELISESer, | SeAll Tdd L Anote abdldy theW of
a mne

helicopter in question.

The fundamental problem with which the present invention
10 is conéerned is therefore that of detecting and

signalling in timely fashion to the pilot of a mine-

sowing helicopter any jamminé of one or more mines.

This problem is resolved according to the present
invention by a.mine magazine of the aforesaid kind,

15 comprising a heavy body guided vertically within the
box-like housing and resting freely upon the uppermost
mine of the said at least one stack of minés, and
a proximity sensor mounted upon the housing in the vicinity
of the door to detect the presence and/or the passage

20 of the heavy body.
The invention will be further understood from the following
description, given by way of non-limiting example, with

reference to the accompanying drawings, in which:

. - Figure 1 is a vertical sectional view of a mine
25 magazine according to a first embodiment of the invention,

before the sowing of its mines;

- Figure 2 is a sectional view of a detail of the

magazine in Figure 1 at the end of mine sowing;



25 magazi ne according to a first enbodi ment of the invention, before the.

sowing of its mnes; - Figure 2 isa sectional view of ajdetail of the-
magazine in Figure 1 at the end of m ne sow ng; - 3- ¢F|gure 3is a ¢
sectronal view of the detail of Figure 2 with a mine in the Janned .
position; - Figure 4 is a vertical sectional view of a mne nmagazine ~
according to a second enbodi nent of the 5 invention, before the sow ng of
its mines; - Figure 5is a sectloqgl view of a detail of the nmagazine in

Figure 4 after sowi ng of the mines? and - Figure 6 js a cross section of
t he magazine in Figure 4, taken along the line VI-VI. 10 The m ne nmgazi ne

shown in Figure 1F9P{1Pé'§e§saab9é<c{1&eab%8émgafl +hB@d1aysi B¢ 1 hol ds mines
2 arranged vert.i cal one upon the ot her four parallel stacks. The

upper nost n1ne§18Pth§ g%éﬁk% %&%@l%ﬂh?ﬁﬁeﬂfﬂ?QQM?QQ*?&ﬁénlng 4is forned in
the bottom 3 of the housing 1, closed by a door 5 which is controlled by

whol |y convention d the
upper nost ni nes ﬂ?ﬂ?%e S acé é&ﬁf}{‘% Iﬁeavy r@ﬁ %’J'leg gﬁt %eggﬁg novenent
20 vertically mﬁghthﬁhéCﬁgﬁ%4ﬂ@ o ¥ seeqand |¢ﬂ?qﬂumﬂat of the

5 invention, before the sowing of its mines;

- Figure 5 is a sectional view of a detail of the

magazine in Figure 4 after sowing of the mines; and

- Figure 6 is a cross section of the magazine in
Figure 4, taken along the line VI-VI.

10 The mine magazine shown in Figure 1 comprises a
box~like housing 1. The housing 1 holds mines 2
arranged veftically one upon the other in four parallel
stacks. 7The uppermost mines of the stacks are
indicated 6.

15 An opening 4 is formed in éhe bottom 3 of the housing
1, closed by a door 5 which is controlled by wholly
conventional means, not shown.

A heavy body 7 rests upon the uppermost mines 6 of
the stacks; this heavy body 7_is_guidéd for movement

20 vertically within the housing 1 by a sliding block
9, which is slidable within a guide 8 extending along N
the housing 1. To advantage the guide 8 is fitted
with an end-of-stroke buffer stop 10, in the vicinity
of the opening 4, to retain the sliding block 9 in

25 the housing 1 and hence to prevent the heavy body 7
falling out of the said housing 1.



dg:.which,is &slidable within a guide 8 extending along the housing 1. To
advant.age the guide 8-.is fitted with an end-of-stroke buffer stop 10, in
t.he vicinity of the opening 4, to retain the sliding block 9 in 25 the
housi ng 1'and hence to prevent the heavy body 7 falling out of the said
housing 1. - 4 - The magazine also includes a proximty sensor, placed
in the vicinity of the door 5, which detects the presence (or the passage)
of the heavy body 7, as will appear hegfeafter in the description. The said
sensor 5 according to a preferred enbodi ment conprises a magnetic field
detector 11 affixed to the housing 1 in proximity . tq the aperture 4 qf the
latter, and a magABei pagazige spFL NGl %é«%nﬁ??%&mﬁéVnﬁﬁEEPrﬁa@ﬁéfe§2.
Referring to Fi gsinlthd @Déimity hef sthdl domrehemhichgdettet®sl2hes fixed to
a 'l'ever 13 havi ng_one .end

5 npunt ed LR al4fi xed t@rth
internal wall of PHhESERFH &%ﬁs neg %Sg%e@t %?hﬁrh%ggl%a?gpggd}hg’lsglgd ittg\llerelS

i s turned back soappear hereafiteubin sthe sl9scrimtdenshafbg Read FRBSSFde 17
of which diver 93,3 aEE;emjié%tt@ St MAd lehbolithdrty ompZisesmavabl e

125701 bse 1ot neepabie; eI EIAEEETER ol Afbaeg ke Zhe” RUBIRG TR0
in proximity to the aperture 4 of the latter, and a
magnetic field source, for example a permanent magnet 12.
Referring to Figs. 1, 2 and 3, the said permanent magnet
10 12 is fixed to a lever 13 having one end 15 mounted
rotatably upon a pin 14 fixed to the internal wall of
\/ " the said housing 1. The other end 16 of the said
lever 13 is turned back so as to form a substantially
wedge-shaped head the side 17 of which diverges from
15 the said lever 13.

The lever 13 is movable angularly around the pin 14

from a position in which the permanent magnet 12 is

close to the magnetic field detector 11 (Figure 2),

to a position in which the said permanent magnet 12 is
20 spaced from the said detector 11 (Figures 1 and 3).

In this latter position (in which the lever 13 is
retained by spring means, not shown since it is
\vf conventional in itself) the side 17 of the substantially
| wedge-shaped end 16 of the lever 13 is in the path
25 of vertical movement of the peripheral edge of the
heavy body 7.
The operation of the magazine described is as
follows.

In order to carry out sowing of the mines, the door 5
30 is opened, in wholly conventional manner. When the door
is opened, the mines 2 fall one after the other out of

14



to a position in which the said permanent magnet 12°is 20 spaced fromthe.
said detector 11 (Figures 1 and 3).°In this latter posmgﬁon (in which the

| ever 13 is retained by spring neans,. n6t shown since it i's conventional in,
itself) the side 17 of the substantially wedge-shaped end 16 of the'lever.

13 i's in the path 25 of vertical novenent of the peripheral edge of the -/
heavy body 7. The operation of thesnagazine described is as follows. In
order to carry out sowi ng of the™ni’nés, the door 5 30 is opened, in wholly

ti I . d [ ;s ' ft
The. ot her out ofe Raoadifh tiGAR 1, BREIGH 1 OPRDRRER Sel@ite PO, Cpeni no

4. The heavy body 7 follows the last mne 6. |If sowing proceeds regularly
wi t hout j ami nghe tHEWEBBED G J1830REThENR aBR WAL360T thesbeussng 1,
where it is 5 retain by the sto Q. .Before com [nto contact wth the
stop 10, howeRt°% Spe‘r%/ A @'gd: o8 t’ﬁ‘g’mﬁgg\'/ytggdbe?"%nﬁﬁ s the side
17 of the freereachds tife ttios tioaw & o3 theahousgngndul whedesptatenent of the

latter towagds, hel ktok0 1do0Nn sensing the proximty of the
{5 B dhecrt

per manent magnet 11 emts a signal which can be used to

Before coming into contact with the stop 10, however
the peripheral edge of the heavy body 7 engages the side
17 of the free end 16 of the lever 13, causing angular
displacement of the latter towards the detector 11.

10 Upon sensing the proximity of the permanent magnet 12,
the detector 11 emits a signal which can be used to R
indicate that sowing has taken place correctly, for
example by lighting or extinguishing a pilot light on an
instrument panel. '

15 If a mine jams during sowing the heavy body 7 cannot
engage the lever 13, as illustrated in Figure 3;
in this case the detector 11 does not sense the
magnet 12 and does not give the signal indicating that
correct sowing has occurred.

20 Naturally various embodiments of the present invention
are possible within the scope of the claims. Thus, for
example, in the variant embodiment illustrated in ~
Figures 4, 5 and 6, the permanent magnet 12 is fixed on
the heavy body 7 and preferably on its lateral wall 7a.
25 When sowing has taken place correctly the heavy body 7
is retained by the stop 10, in correspondence with
the opening 4, and the detector 11 senses the proximity
of the magnet 12 and emits a corresponding signal.



i'ndi-cate,that sow ng has taken place correctly, for exanple by lighting or
extinguishing a pilot Iight on an instrunent panel. 15 If a mne jans
during sowi ng*the heavy body 7 cannot ‘engage the |ever 13, as illustrated
in Figufe'3; in this case the detector 11 does not sense the magnet 12 and
does.not give the signal indicating that correct sow ng has occurred. 20
Natural | y various enbodi nents of the present invention are possible within
the scope of the clains. Thus, for ex‘arﬁ)l"e, in the variant enbodi nent
illustrated in Figures 4, .5 and 6, the permanent nagnet 12 is fixed on the
heavy body 7 and preferabl n_jt rﬁ!“m}/ﬁ] . e OWLNg s
taken pl ace corre(gf"l &ﬁfhgvﬁggv?/fb%déﬂifei S ret |'n(7§31eb§§ta\r?2 E?ggwib a?ﬁ
correspondence w whthhétopbei permanent nagnefetld Cor NeL $8ASHs thRePBESRPni ty

of the magnet. 1ﬁ @Egiem,lgségagggf eg{@d @I&hcqg 1$j,ﬁrga4 that the aatbbeoevegt of a
m ne janm ng, the heav 0 7, and with it the per.manent pagnet 0 not
reach the bottom B8 F%Bﬁlﬁéapﬁ%tp’fﬁ%e%?eop?fl(fheso atlﬁgf'aﬁﬂgt(je%g%&%r% 11, not
sensi ng the preseendtotheheignall imdivatingmi@t Toamectt sowingnhhks occurred.
i ndicating that correct sow ng has occurred. Qher technically equival ent

versions are possible, so |ong as the _maglneti c field source or ,g&her | i ke
devi ce Other technically equivalent versions are possible, so

long as the magnetic field source or other like device
is responsive to the presence and/or the passage of

the heavy body 7.

4



i?,r_eipﬂﬁlvwe—presence -and/ or the passage of the heavy body 7. ‘..
CLAIMS 1. A mne magazine for a mne-sow ng devic conprising a -

box L“mnm the reception of at |east one stack 6f mnes and an
opemmmmﬂm m of the housing, closed by a door, the magazine o
conmpki st ngt 3 - *a heavy body gui ded vertically within the box-1i ke housi#f
and resting freely upon the upperyost mne of said at |east one stack of
mnes, and - a proxinity sensor nobunted on the housing in the vicinity of
the door for detecti ng the preSleddS and/ or 10 the passage of the heavy
body. 2. A mmgazine according to Claim1, in which the proximty sensor
conpri ses a magnehi fihéehsgdeiwet Or fd me.dqé-esdvhe@wmg aadm@rﬁragagtic

field source engageabl e thehavy od ui ement 15 within
t he housi ng bé&t &Bgﬁ§éLﬁo€¥Y?%?1gremt%rp rlyoe edttleé"t SY 5nd laeaﬁ ’fon close to
it, when the bgaey bbdyines omnd han eperimafin rﬁles@octtbws’lfngheShOASﬁragazi ne
accor di ng to glggghz bi,nav@égp t e MRENEL i e fddﬂ.l&lng’gce is fixed to a

| ever having one 20 end |voted | nt er nal Ig/ to the housing_ in prOX|mty to
t he bottom%p&ni ﬁghFﬁEYe'Pﬂdy PP R figdin the box-1lik

housing and resting freely upon the uppermost mine of

said at least one stack of mines, and

- a proximity sensor mounted on the housing in the

vicinity of the door for detecting the presence and/or
10 the passage of the heavy body.

2. A magazine according to Claim 1, in which the
proximity sensor comprises a magnetic field detector
fixed to the housing and a magnetic field. source
engageable by the heavy body and guided for movement

15 within the housing between a position remote from
detector and a position close to it, when the heavy
body is on the bottom of the said housing.

3. A magazine accoxding to Claim 2, in which the
magnetic field source is fixed to a lever having one
20 end pivoted internally to the housing in proximity
to the bottom opening therein, and the other end free
and movable towards and away from the detector, the
said free end being normally in a position which lies
in the path of vertical movement of the heavy body
25 within the housing.

-y

4. A magazine according to Claim 2, in which the
magnetic field source is fixed to the heavy body.

5. A magazine according to any one of Claims 2 to 4, is

which the magnetic field source is a permanent magnet.



-wénd.nnvable t owar ds and away from the detector, the said free end being _
normal:ly in a position which lies in the path of vertical nmovenent of the

heavy bedy 25-withi'n the housing. 4. A magazine accordi 1

whi ch.the“nmagnetic field source is fixed to the heavy bmllmummlmmme
accrding to any one of Clains 2 to 4, is which the magneti € flell Source
is a permanent magnet. -8- 6. A magazi ne according to any one of the
preceding clains, in which the heavy bo8ly-i s nmounted upon a sliding bl ock
nmovabl e upon a gui de extending within said box-1ike housing, a stop being
provided in the 5 vicinity of the said opening for retaining the said
sliding block in tée Homsioaging agcArféngutRAzARe WHRAEMNAIRRLSEIRG ei n
described with refergns i aRdcAsthbBonBaly bb@wres rodmtéd arpdr gures 4 to
6 of the acconpanying, dra

slldlng\glg%i'movable upon a guide extending within
said box-~-like housing, a stop being provided in the
5 wvicinity of the said opening for retaining the said

sliding block in the housing.

7. A mine magazine substantially as herein described
with reference to and as shown in Figures 1 to 3 or

Figures 4 to 6 of the accompanying drawings.
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