"M ne-sowi ng device for aircraft” The present invention reﬂétes to.a

m ne- somﬁng device for aircraft. Helicopters are generally used {pr- thes
rapi d 'sowing of mines and for this purpose are 5 equi pped mnth~n1ﬂe=sowﬁng
devi ces. A known type of nine-sow ng device conprises a cage frane, a
pIurarlty of magazines for mines housed vertically in the frame and | ocat eg™
in parallel rows, at |east one control, slide 10 guided'for’ novenent in the
frame between a first and a second ﬁb&ifion, a plurality of shafts each
rotatably supported by the frame in correspondence with a respective one of
the rows and ki nemati cal | y "orimecciond g0 devd cl ifde, aircaadta plurality of
security levers nounted on each of the shafts, each I n correspondence with
a respective one of the magazi nes, each shaft being novable angularly with
the respective | everthebginssemta invesit jons irteilartesc tor @s pdmei-sgpwitigt o t he
first position of ”h%xﬁi'ded?of WLt he Tevers allow the mines to | eave

t he magazi nes, and a second position, correspondlng to the second position
of the slide, in which the | evers prevent the mnes | eaving the magazi nes.
25 In known mi ne somelgmie&@ atﬂeeda@te&amyohsteaefmg&hbne&paae cl osed by
respective doors control t he S8 Eythevers and a certaln nunber of

m nes are stacked i 7 &; @ﬁ §ﬁ§ 1S purpose are
5 equipped Wlth mlne-sowing devices.

A known type of mine-sowing device comprises
a cage frame, a plurality of magazines for
mines housed vertically in the frame and located
in parallel rows, atlleast one control slide
10 guided for movement in the frame between a first
and a second position,'a plurality of shafts
each rotatably supported by the frame in
correspondence with a respective'ohe of the
rows and kinematically connected to the slide,
15 and a plurality of security levers mounted on
each of the shafts, each in correspondence with
a respective one of the magazines, each shaft
being movable angularly with the respective %?.
levers between a first position, corresponding
20 to the first position of the slide, in which the
levers allow the mines to leave the magazines,
and a second position, corresponding to the
second position of the slide, in which the levers
prevent the mines leaving the magazines.

25 In known mine sowing devices the bottoms of
the magazines are closed by respective doors
controlled by the security levers and a certain
number of mines are stacked in each. By means



of electrical ,controls'the doors of the magazi nes may be opened in sequenceu}
or individually, thus releasing the mnes contained therein. The security

| evers prevent* acci dental opening 5 of the nagazi ne doors and reclose the

| atter in case of need. Generally the security levers fixed to the

rotafable shafts are all kinematically connected to the control slide or
slides* the novenent of the or each control slide by nmeans 10 of an

electric notor sinultaneously operates all the security levers. The
el ectric notor, however powerful, is nct,2 kowever, able to achieve
I nst ant aneous or al nost instantaneous anenent mhlch woul d neverthel ess 15

-by very inportant in.bo r C perations. | ndeed,

i n’ nor mal operatlonsofngieCQaneous %ﬁﬂﬁ? gq%F éﬁ@raooPg gFFoms the pilot to
carry out the somnngma@atimesnmE$ ben ommEpied s Gesimieore26r whihoufuadvy ng
had to start the opeping £ desfllne i V%%%%alﬂeheiﬂﬁrgi alime (and

hence space) relative to the predeterm ned droppl ng zone urthernore, the
possibility of alnost instantaneous opening would allow the 25 opportune

sowing of mines in ZQHQSSé&uriﬁyE¥évarsrpﬁéwanQpaea&aeﬁahlpbganlhat
occasionally iden Iflfd t;e J|Ot %yen e guk QB ? %ge need for
extrenely rapid o er |rﬁ kS r%%f’ SRat Sﬁ Ff For? eExarrpl e, the
pilot finds hinself im ch$¢|QiHneeﬁ; Generally ‘the Securlty levers
_ fixed to the rotatable shafts are all kinematically
NN connected to the control slide or slides; the
movement of the or each control slide by means
10 of an electric motor simultanecusly operates all
the security levers. '

The electric motor, however powerful, is not,
however, able to achieve instantaneous or almost
instantaneous movement which would nevertheless
15 -by very important in both normal and emergency
- operations.

Indeed, in normal operations instantaneous
opening of the doors allows the pilot to carry
out the sowing of the mines in rapid succession
20 without having had to start the opening
considerably in advance in terms of time (and

C

hence space) relative to the predetermined
dropping zone. Furthermore, the possibility of
almost instantaneous opening would allow the

25 opportune sowing of mines in zones not foreseen
in the operational plan, but occasionally
identified by the pilot. '

Even more evident is the need for extremely rapid
operation in emergency situations. ‘'If, for
30 example, the pilot finds himself in difficulties
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-3- (due to breakdown of the aircraft or because of opﬂ@sition)g he nust’be
abl e to abandon the |oad of mnes in the least tine possible. Alterhatively
the.-pilot may realise unforseeably 5 that the zone in which he’is operating
i s not suitable and nust break off the sowi ng as quickly as pOSSIb|e The
probl em thus arises or providing a mne sowing device for aircraft in ggychi
the security levers 10 are operable al nost instantaneously by the pi

The object of the present invention_ig to solve this problem According to
the present invention, there is 15 provided a nmne sow ng device of-the
aforesaid type which includes a first spring constantly biassing the slide
towards the first(duesitol BteaRdoRA00E, tEEI 9DBEFaf S P61 et idd a drawpi ece

agai nst the sllde tomards the,segcond pos 20..in ition to the first
sgring, renovabl € ne§F§5%8%988aiﬁ?n@ughe£§|?ﬁ£ eitet ?Réggggbnd position
agai nst the actl¢heoﬂoaﬂe0f|msnespihngheahdasennmm®lpos&&hmefcw retaining
the drawpi ece ag%ﬂ%%%n&%?vé@ fhe % i1 0€ ﬁ Of@%f%%érthég%ﬁééﬁlgge m ne

sowi ng devi ce _accor to the_ invention e novVemen urity
levers, both i°n &Pafki & eaﬁﬂnelb§|ﬂﬁlc?sh%e¥§ RgFating ¥sct the contro
slide is nmoved byopsiigabdbi ahd mast Sbiedk &fPVhe Howging s | their stored

el astic energy 3%u1§k?9335 Bg&gggfneously

The problem thus arises or providing a mine sowing : o
device for aircraft in which the security levers

10 are opérable almost instantaneously by the '
pilot. | |

The object of the present invention is to solve
this problem.

According to thé_present invention, there is

15 provided a mine sowing device of .the aforesaid
type which includes a first spring constantly
biassing. the slide towards the first position, a
second, stronger} spring urging a drawpiece
against the slide towards the second position

20 in opposition to the first spfing, removable
means:farretaining the slide in the second
position against the action"of'the first spring,
and removable meéns for retaining the. drawpiece
against the action of the second spring.

25 In the mine sbwing_device according to the invention
the movement of the security levers, both in
opening and closing, is very rapid; in fact the
control slide is moved by springs which, as is
well known, give up éll their stored elastic energy
30 almost instantaneously.



-4- -Further _ characteristics and advantages of the invention will becone
clearer fromthe follow ng description of a preferred enbodi nent, given
wth reference to the appended drawings, 5 in which: Figure 1 is a partly
cut away perspective, view of a mne sowi ng device according to one the
enbedi nent of the invention and Figures 2, 3 and 4 are interrupted
sectBnal 10 views of. a detail of the nine sow ng device of Figure 1 in
three different operative conditions. Thg Lllustrated mne sow ng device
conprises a parallel api ped shaped cage franme 1 having a harness 2 for
hitching to the barycentric hook 15 3 of a helicopter (not illustrated)

and two simlar Ski@%r&%@&catedcﬂaﬁ&c@@ffﬂf%&? Jﬁé”%éé%d{%ﬂé%‘@@en it is on

the ground. The two skids 4 are substanti Paral el and _have respective
first ends 5 hi nged ¥¢ fR¥ePLARB Yihhi Pecemrifleorrenitiiam &f 6 are
floating, as w |l b&didiiwéhgedpbarDptibe! ofv.a Thee farrel enbedidient ,a .
plurality of identic%lvemg,a%}’nes each ingi aet eag 7 d‘egf dhOl‘."Si!nn m nes 8;°

t he magazi nes 7 ar e A0EAt & nr$£?fF33?I§/ 2 arprpaénrbe pgsaitl g in
parallel rows and ara ehdsbd at their bottom ends by respective doors 9

supported by the frame 1 aRgd,pRVabie Ansud@r{ Yot é;,wg;g}i c&qruwenti onal
manner. A respective _securitgil1 | ever 10 i.s ar%acnged i n, .30 Sg(%rrespondence

with each door 9 view of a mine sowing device according to one

. the embodiment of the invention and
. \ Figures 2, 3 and 4 are interrupted sectional
10 views of a detail of the mine sowing device of

Figure 1 in three different operative conditions.

The illustrated mine sowing device comprises a
parallelapiped shaped cage frame 1 having a
harness 2 for hitching to the barycentric hook

15 3 of a helicopter (not illustrated) and two
similar skids indicated 4 on which the frame 1
rests when it is on the ground. The two skids
"4 are substantially parallel and have respective
first ends 5 hinged to the frame 1 while their

20 other ends 6 are floating, as will be better

N explained below.

The frame 1 contains a plurality of identical
magazines, each indicated 7, for housing mines 8;
the magazines 7 are located in vertically

25 arranged positions in parallel rows and are closed
at their bottom ends by respective doors 9 |
supported by the frame 1 and movable angularly
on command in conventional manner.

A respective security lever 10 is arranged in

30 correspondence with each door 9.

m
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-5- The door security levers 10 of one row are all rigpdly fixed to one of
a plurality of parallel shafts each indicated 11. The shafts 11 are
rotatably supported by the 5 frame 1 and are all kinematically connected té
two control slides indicated 12 ( of which only one is visible in Figure 2,
3 4) supported by - the frame 1 and arranged perpendi cul & to
the shafts 11 in correspondence with respective 10'ends 13 of the latter.
For exanple, the kinematic connections are effected by shaping all the ends
13 in the formof pinions and the sIi@$ 12 in the formof racks, at |east
the portions thereof which are in engagenent with the 15 pinion ends 13.

The slides 12 ar L r -iﬂgg , al,| e parts relating thereto;
hence, for greatg?ﬁ%i#é§50| y%gﬁagéﬁg%%?y}otég Pgﬁlgﬁrnﬁrgescription '
relates to a singrkl stigidly firedh tion oRiegefes RYuraliBy af it being

under st ood that thi s OESICrdHYAQN AR igdilAtBlr 1@ i mage to the other
slide. The slide 12 is slidable longitudinally on the frame 1, being guided

by pins 14 rigid with the frane 1 which engage in slots 15 forned

| ongi tudi nal | y 25Then dHeeftd ilde a2 rbitatabilgeshpposteliusy nevabl e

| ongi t udi nal | y5 beg wee |1 1.GRS . ;1 h kSt LL o0 the left
W th respect t% the oér]ifen adt)i%(?r?t ()a?qlz_iklll?rggt‘sa%;?g%?§4§B§ﬁé§#§€eéé 10 are
oriented downwar di¥e MR InFliges indicated 12 ( of which only

one is visible in Figure 2,.3'4) supported by L'j U,
the frame 1 and arranged perpendicular to the
shafts 11 in correspondence with respective
10 ends 13 of the latter. For example, the kinematic
connections are effected by shaping all the
ends 13 in the form of pinions and the slides
12 in the form of racks, at least the portions
thereof which are in engagement with the
15 pinion ends 13. '

The slides 12 are mirror-imaged, as are all
the parts'relating theretd; hence, for greater
simplicity and clarity, the following déscription
~ relates to a single slide 12 shown in Figures (W
20 2, 3, 4, it being understood that this description
applies in mirror image to the other slide. -

The slide 12 is slidable lopgitudinally on the

frame 1, being guided by pins 14 rigid with the

frame 1 which engage in slots 15 forin_ed longitudinally
25 in the slide 12. The slide 12 is thus movable
| longitudinally between two positions: in the

first position (to the left with respect to

the orientation of Figures 2, 3,. 4) the levers

10 are oriented downwardly, allowing the



-6- opening of the doors 9 and the exit of the mnes 8; in the second 3'
position (to the right) the levers 10 are oriented horizontally, preventing
t he opening of- the doors 9. 5 The slide 12 is further provided with two
control devices generally indicated 16 and 17, housed in a casing 18; the
devi,ce 16 controls the novenent fromthe second to the first position
nmovivwgTthe slide 12 towards the left, 10 while the device 17 controls the
opposi te novenent, as will be explained_ipn detail below The device 16

"~ conpri.ses a crank 19 pivotally supported by the casing 18 about a pin 20

the axis of which is substantially parallel to the 15 shafts 11; the crank

19 has an upper forke¢pahinhdloengRgedodts No damd el dabil baMefa the slide 12
and a | ower rod-shaped.arm 23. The ﬁrn121 is connected resiliently to the

casing 18 by a first SPPPAg®24 tBnERBNRRCHRE WRRSFE DEPR HEUth £190SdI f and a
part 25 of the casingth& flevehs lefarefotrientediriorii%ontiad 1gevi ce 16

I ncl udes a | ever 26 i%ggg%gkgggeﬁggg@%%wé |‘§/H%é?‘{ép52:§ the lever 26 i's

hi nged to the casing I's”thrus an owards the arm 23 by a
spring 27. The lever 26 has a seat 28 for coupling with the arm 23 and

retaining it against the atiieniof iéhpustidNpridided RE W ke 19.
control devices generally indicated 16 and 17,
_ housed in a casing 18; the device 16 controls
“ K*) the movement from the second to the first
position, moving the slide 12 towards the left,
10 while the device 17 controls the opposite
movement, as will be explained in detail below.

The device 16 comprises a crank 19 pivotally
supported by the casing 18 about a pin 20 the
axis of which is substantially parallel to the

15 shafts 11; the crank 19 has an upper forked
arm 21 engaged with a pin 22 rigid with the
slide 12 and a lower rod-shaped arm 23.

The arm 21 is connected resiliently to the
NG casing 18 by a first spring 24 tensioned between
20 the arm 21 itself and a part 25 of the casing 18
to the left of the crank 19.

The device 16 includes a lever 26 in sliding
~engagement with the arm 23; the lever 26 is
hinged to the casing 18 and is thrust constantly

25 towards the arm 23 by a spring 27. The lever
26 has a seat 28 for coupling with the arm 23
and retaining it against the action of the
spring 24 6n the crank 19.
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-7- The device 16 further includes a pawl 29 acting o he | ever 26, hlnged
to the casing 18 and controlled by an el ectromagnet 3 The device 17 °
includes a rod 31 substantially 5 parallel to the slide 12 and gui ded for

| ongi tudi nal novenent in the casing 18. A drawpiece 32 is fixed to the rod
31 and is engaged at one end with an abutnent 33 on the slide 12. 10 Thg
rod 31 is further provided with a shoulder 34; a second spring 35 (which is
stronger than the first spring 24) surrounds the rod 31 and i s conpressed
bet ween an abutment 36 of the casing 18- and the shoul der 34. 15 The device
17 .al so includes a lever 37 in sliding engagement with the drawpi ece 32 at

its end not in e g ment with_the abutnment 33; the lever 37 is hinged to
the casing 18 an Hfﬁ?mﬁ%oﬁgfﬁﬂ?fyl?% 4<% '3 RAWr i by 20 a
spring 38. The Iemethﬁ?lbasraZéeahlﬂ@edotocmhqﬂcaqyngtH% tdmed dr awpi ece 32 to

retain It aga|ggkrgng?cégognoélégfﬁﬁmgé 3ﬁ%on the rod 31. The device

17 further includes a pa actin on the ver hi nged to the
casing 18 and controlled by an electronagnet 41. -8 The_rod 3l is

-arranged to be drhe¢eBel¥ckh®? includes a rod 31 substantially

5 parallel to the slide 12 and guided for
‘longitudinal movement in the casing 18. A
dréwpiece'32 is fixed to the rod 31 and is L_J o
engaged at one end with an abutment 33 on the
slide 12.

10 The rod 31 is further provided with a shoulder
34; a second spring 35 (which is stronger than
the first spring 24) surrounds the rod 31 and
is compressed between an abutment 36 of the
casing 18 and the shoulder 34.

15 The device 17 also includes a lever 37 in
sliding engagement with the drawpiéce 32 at
its end not in engagement with the abutment 33;
the lever 37 is hinged to the casing 18 and is
thrust constantly towards the drawpiéce 32 by
20 a spring 38. '

The lever 37 has a seat 39 for coupling with
the drawpiece 32 to retain it against the
action of the spring 35 on the rod 3l.

The device 17 further includes a pawl 40 acting
25 on the lever 37, hinged to the casing 18 and
controlled by an electromégnet 41,



floating end 6 of the;skid 4 through a bellcrank lever 42; the lever 42 is
rotatably- supported by a pin 43 rigid with the casing 18 and conprises 5 a
substantially-vertical arm 44 extending upwardly and hinged to the rod 31
and a substantially horizontal arm 43 hinged to the floating end 6. The
operati.on of the mne sow ng device described 10 is explained below In
Fig 2, the slide 12, the devices 16 and 17 and other parts connected
thereto can be seen in the position assumed during sowing of the mnes. In
this phase, the security levers 15 10 aré& pivoted downwardly to allow the
doors 9 to open. It is seen that the slide 12 is in the first position (to
the left); the first spring 24 is unloaded while the second spring 35 is

I?aded, hreéI ai neddby P xdiﬁﬁvnioq(‘sea%%awgéght30bésdfi)%@ﬁoyb>’tt{@e :cever 37. )
After the desired sow ng .has en carrje u or. in the case o mer gency
it is possible to re%,\ftﬂa%lr“r?e eé‘gcgr f’?yt 8v§g§ 1%) {'lbr?‘h%r? ra Sﬁﬂ‘ﬁ’gﬁ

positions. For this Jmweosi;i tthies 12vemed@ssar yotatavky g5wepditeed ’

el ectromagnet 41 whigh, A i -Re .l eye 7.\ t D .di_sengages
t he drawpi ece 32._ Th éb?*ﬁgq§5qgg%htﬁ%gxeé?gn%¥é%ﬂ?dgfing tﬁéﬁkﬁ%ﬁﬁ% ece 32
9- against the abut rferfiubeFamntdadfys veatiray arme 44 iertending nove to the

right fromthe upwardly and hinged to the rod 31 and a
’ substantially horizontal arm 43 hinged to the
floating end 6.

The operation of the mine sowing device described
10 is explained below. '

In Figure 2, the slide 12, the devices 16 and
17 and other parts connected thereto can be
seen in the position assumed during sowing of
the mines. 1In this phase, the security levers
15 10 are pivoted downwardly to allow the doors
9 to open. It is seen that the slide 12 is
in the first position (to the left); the first
spring 24 is unloaded while the second spring 35
_ is loaded, retained by the drawpiece 32 which
20 1is locked by the lever 37.

After the desired sowing has been carried out
(or in the case of emergency) it is possible
' to return the security levers 10 to their

horizontal positions. For this purpose it is
25 nhecessary to energise the-eléctromagnet 41

which, by moving the lever 37 with the pawl 40,

disengages the drawpiece 32. The spring 35

can thus extend, thrusting the drawpiece 32

22



i
first to the second position. During this novenent, th@jshafts 11 rotate, 5
carrying the security levers 10 into their horizontal positions while the
spring 24 is | oaded, since the force of the spring 35 is prevalent. \Wen *
the slide 12 has reached the second position, the arm 23 of the crank 19 10
ent-ers the seat 28 in the |lever 26, becom ng | ocked there. The positiog;j
reached is that illustrated in Figure 3. At this point; the helicopter
returns to the starting base and rests,the mne sow ng device 15 on the
ground. The wei ght of the m ne sow ng device causes the skids 4 rotate
about their hinged ends 5 so that their floating ends 6 nove closer to the

franme 1, -operatiBgagasenthal dudfed€e] £raha 3QuheiRlidlg Ve novenent between
the frane 1 and tEe §§$3331%S transmtted by the bellcrank Iever 42 to the

rod 31 which is fs obRrRVE HeP 1%8% TighfuLnae thsring 35 is
conpressed by théidsawpoetiee 32ecivrid Ipddiitsicent ers the seat 39 in 25 the
| ever 37, remaining |ocked there. In this phase, the slide 12 remins
stationary while the drawpi ece 32 noves away fromthe abutnent 33. The
position reachedPhsingathis|meverent itherishafdesqa 1l rotate,- Wen the

hel i copter |i6tschhgyihgersoVsdcuncioy aewrad N afinto thRilkoad thereof has
been reinstated, , 0ot 200, {¥ES1 ¢ SoAK SrtilS {h2"Rp3555°2470d
loaded, since the force of the spring 35 is -
prevalent. When the slide 12 has reached the \/ /
second position, the arm 23 of the crank 19
10 enters the seat 28 in the lever 26, beéoming
locked there. The position-reéched is that

illustrated in Figure 3.

At this point, the helicopter returns to the
starting base and rests the mine sowing device

15 on the ground. The wéight of the mine sowing
device causes the skids 4 rotate about their
hinged ends 5 so that theéir floating ends 6
move closer to the frame 1, operating essentially -
as feelers. .

20 The relative movement between the frame 1 and
the skid 4 is transmitted by the bellcrank lever
42 to the rod 31 which is thus drawn towards the
left; thus the spring 35 is compressed by the
drawpiece 32 until this enters the seat 39 in

25 the lever 37, remaining'ldéked there. 1In this
phase, the slide 12 remains stationary while
the drawpiece 32 moves away from the abutment 33.
The position reached is that illustrated in Figqure 4.



the-crank 19 are both)l ocked. The security 5 levers 10 are held in the

hori zontal position preventing the opening of the doors 9. If it is w shed
to start the sowing of the mnes, it is necessary first to nove the
security l’evers 10 by energising the el ectromagnet 30 10 which, by noving
the lever 26 with the pawl 29, disengages the crank 19. The spring 24 then
nmovés®t he crank 19 whi.ch drives the slide 12 towards the left. The novenent
of the slide 12 is not obstructed by the device 17 since the 15 drawpi ece
32 has previously been di sengaged from tfpe-abutnent 33. During this
novenent, the shafts 11 rotate, noving the security levers 10 into their
vertical positions. The dévice has now resuned the position of 20 Figure 2.

As is clear fromwhahehasnhbeasidespebpeti pboVene anmélesomvriqgcam%ce
~according to the present |Event|ﬁn ?ol¥es t he chnical probl em of, the
¢ thri Lgat

rapidity of operati 8933 eh&Le eRTES SRABINLIASTALEEY t he
wei ght of the m ne swowmhiggdaeves,i Ssincé dse tdrawpicaee 32randst rong spring

35 to be used whi chtggsgggﬁkaggelg%gigg{._lggis%?lg%deja oﬁ.fgastééeq{}ii@ further

advant age of the m ne somnng ) i's the m’nation of the
use of a large armoudeverselBcprechelfdolRrthy Ropizpntadomasitipmi s fact, as
wel | as having obvi gievadtangagre bpenis¢ldf tresWderd m.a

-

o

If it is wished to start the sowing of the mines,
it is necessary first to move the security
levers 10 by energiéing the electromagnet 30

10 which, by moving the'lever 26 with the pawl 29,
disengages the crank 19. The spring 24 then
moves the crank 19 which drives the slide 12
towards the left. The movement of the slide 12
is not obstructed_by'the device 17 since the

15 drawpiece 32 has previously been disengaged
from the abutment 33. During this movement, the
shafts 11 rotate, moving the security levers 10
into their vertical positions.

The device has now resumed the position of
20 Fiqure 2.

Aslis clear from what'has been described above,
‘a mine sowing device according to the present
invention solves the technical problem of the
rapidity of operation of the security levers

25 completely. 1In fact the weight of the mine
sowing device is such as to allow a very strong'
spring 35 to be used which ensures almost
instantaneous operation.

A further advantage of the mine sowing device



5 further advantage. In fact, the electrical connectio@ﬂpetmeen,the m ne
sowi ng device and the helicopter is in parallel with the nechanical’ )

* connection, creating serious problems of interference upon rotdtion of the ”
m ne sowi ng 10 device during flight. These problens may be |imted by the
use of rotary brush and track connectors which are not, however, very 1;;
suitable for large powers since they introduce an el ectrical contact
resistance into the circuit. 15 The_eJ{nination of the power cable thus
avoids the need to tackle these problens. It is clear fromwhat has been
described that there is not sinply one possible enbodi nent of the.
invention. Many peaetisal Y3rtméi ONsm$:idth RASHHY &isF e @xample, the
springs may be riglaced bﬁ chg {e3|l t el ements or even by hydraulic or
pneunati c cyl i ndePSI®AGEP ntigh &1¢ %ﬁéﬁtﬂ?“%ﬁMQ&HQHGby a menber novabl e

angularly in a khetiebptatly Biis vEdery! ammwedl a%ShANQQgthe skids nmay be

repl aced by othegbgggﬁgrédgg %ég qujj ]§§ %@%d@ 1%lfferent mechani sns.
- 12 -. CLAIMS 1 evi ce airerar conprising a cage
frane, a pIuréI|€9r§heﬁagé§¢¢@§9¢(n Iﬁrﬁi?ﬂma&@@dedeﬁtmeshﬂy in the frame
and located in pagbahbetisnVBetwden Bafd riie EALNG delvide angui ded for

moverent in the Lﬁanﬁefféggﬁikfﬁg'{h parallel with the

mechanical connection, creating serious problems

of interference upon rotation of the mine sowing W

10 device during flight. These problems may be

' limited by the use of rotary brush and track
connectors which are not, however, vefy suitable
for large powers sSince they introduce an
electrical contact resistance into the circuit.

15 The elimination of the power cable thus avoids
the need to tackle these problems.

It is clear from what has been described that
there is not simply one possible embodiment of
the invention. Many practical variations are
20 possible. For example, the springs may be
replaced by other resilient elements or even
by hydraulic or pneumatic cylinders. Again,
the slide may be replaced by a member movable
- angularly in a kinematically equivalent manner.
25 Also the skids may be replaced by other feelers
of different forms and w1th different
mechanisms.



and -a second posi t'i org..- a plurality of shafts each rotatably supported by -

the frame-in correspondence with a respective one of t
ki nematically-connected to the slide, 10 and a plurality of security |levers

mount ed on each of the shafts, each in correspondence t,m"ﬁﬂ'"jmﬁuﬂ ,\fﬂLone
of the-magazi nes, each shaft belng novabl e angularly w

| eves$ between a first. position, corresponding 15 to the first p55|i|dh of
the slide, in which the levers allow thel@ines to | eave the nmgazi nes, and
a second position, corresponding to the second position of the slide, in
which the | evers prevent the m nes | eaviangst he nmagazi nes, in which the 20
device further includes a first spring constantly biassing the slide

towards the first position, a second, stronger, spring urging a drawpiece
agai nst the slide t owar d mleiesemmgpdsvucenfon apposaft pncomprieEngi r st

spring, renovable neang b e, etaab@uegﬁ@ SEi g amg@ ﬁg%%a%os'tlon

agai nst the action qf the first spring, reana nmeans retaining
the drawpi ece agai nfto4srd yertdsaddy: id §E€oﬁ€a§ﬁr?% lgcated if} ne- sowi ng
devi ce accordi ng t o gdilnell, rdwsi,nakudeagtabnkeashtHOP sERi€r | ocat ed bel ow

t he - 13 - I Lve there the mn
device rests on fﬂeg{\e‘d&%%l% Kof %m%éf gel Egek%ﬁaﬁﬁ%‘é‘ﬁv c%ﬁ:ﬂercﬁ ed to the
dr awpi ece, so that tami_@rmﬂoeéeppglmvabl 2 bjurality of shafts

' each rotatably supported by the frame in

Ke/ \g/ correspondence with a respective one of the
rows and kinematically connected to the slide,
10 and a plurality of security levers mounted on
each of the shafts, each in correspondence with
a respective one of the magazines, each shaft
being movable angularly with the respective
levers between a first positioh, corresponding
15 to the first position of the slide} in which the
levers allow the mines to leave the magazines}
and a second position, corfespbhding to the second
poéitidn of the slide, in which the levers prevent
the mines leaving the magazines, in which the
20 device further includes a first spring constantly
A : biassing the slide towards the first position, a
second, stronger, spring urging a drawpiece
’ - against the slide towards the second position in
opposition to the first'spring, removable means
25 for retaining the slide in the second position
against the action of the first spring, and
removable means for retaining the drawpiece
against the action of the second spring.

_ 2. A mine-sowing device according to Claim 1,
30 including at least one féeler located below the



5 the feeler towards engagenent with the renovable retggﬂing means in
Qgposition to the second spring when the device rests the ground. 3.7
' m ne-sow ng device according to Caim2, in which at |east ore feeler
0 one skid having one end hinged to the frame and a

Bmllﬁ I " H,&tlcal |y connected to the drawpiece. 4. A m ne- sow@
devrce:aacom 2 or daim3, including a rod guided for axial 15
novenent relatlve to the frane, the drhdptece being fixed to the rod, the
second spring being | ocated around the rod and conpressed between the
drawpi ece and a shoulde{ fixed relatjve to the frame, and the feeler being
20 kinematically tZaRReeneampBabhe FRlptive thergtr whal fdredevi ce according

to Claim4, in whiak sbaiali devaeél téet s ash atﬁfe Sql,mﬁ.irﬁig,t itHd ]}’ par 3' | el hand
novabl e hori zont I Qn each ot t he sli eln ornmed with an

25 abutnent. for. gnge;)aitsgrrén?g_ Helpr el %con%‘?ﬁeﬁi devi ce

according to Claﬁﬁﬁgpleﬁewh$@hthhb tk#nﬁ&ﬁwpieaﬁzmsnmqyahianbyfor t he

dr awpi ece conpgr i %ﬁeafEGYSf: e&w&&gté %ﬁme QHAHIS He e%a)éf%'l%ﬁe by

resilient nmeans, a_ seat l.ever for coup t he
retai ni ng means 5Ft?ﬁ€189amﬁ?%%elneﬁRP%Fﬁﬁ%Mn(ﬁﬂﬂWQﬁ an el ect ronagnet
acting on the | esprihg dherngagedétide aradte oif aMd &GDund.

3. A mine-sowing device according to Claim 2, i_) i
in which at least one feeler includes at least |
10 one skid having one end hinged to the frame
 and a floating end kinematically connected to
the drawpiece.

4. A mine-éowing device according to Claim 2
or Claim 3, including a rod guided for axial
15 movement relative to the frame, the drawpiece
being fixed to the rod, the second spring
being located around the rod and compressed
between the drawpiece and ;'shoulder fixed
relative to the frame, and the feeler being
20 kinematically connected to the rod. : -

5. A mine-sowing'device according to Claim 4,
in which the slide and the rod are substahtially
parallel and movable horizontally alongéide
each other, the slide being formed with an

25 abutment for engagement by drawpiece.

6. A mine-sowing device according to Claim 5,
in which the removable retaining means for the

drawpiece comprise a lever constantly urged

towards the drawpiece by resilient means, a seat



5 7. A m ne-sow ng device accordlng to Caim3 and 5, including a
rotatably supported by a pinrigid wwth_the frame one arm

bellcrank Iever

of the bellcrank [ever being hinged to the rod,

t he ot her arn1be|ng hi nged

to the safd 10 floating end of the skid. 8. A i ne-so H I&Jl
according to any one of the preceding clains, in which t “mmm UIII ”
t ens¥oned between the-frame and a crank mhlch i's pivoted dn the fM"amé and

engaged 15 with a pin on the slide.

9- 14 A-mi ne-sow ng device according to

Claim8, in which the renovable nmeans for retaining the slide in the second

position include a |ever

means, a seat in thén| sher legerchepl Fepldnd width rdteainsnag nilmg cr ank,
pawl control led by ﬁ@aﬁkeétrEHagaﬁéwﬁﬁééélg &{H@%AW%A&odu%angage it

fromthe crank.

Lo sar g Skt meonki Ba Fl8EE ARt Fe it i

10.

SowW n

constantly urged towards the crank by 20 resilient

and a

evi ce accordin Claim7, 25 including
& Yetst dener 11 A

m ne- somﬁng devi ce dmbengageaityfnsmrmhendrakpmyaduujvmth reference to and
as shown |n t he acconpanyi ng draw ngs.
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7. A mine-sowing device according to Claim 3
and 5, including a bellcrank lever rotatably
supported by a pin rigid with the frame, one
arm of the bellcrank lever being hinged to the
rod, the other arm being hinged to the said
floating end of the skid.

8. A mine-sowing device according to any one
of the preceding claims, in which the first
spring is tensioned between the frame and a
crank which is pivoted on the frame and engaged
with a pin on the slide.

9. A mine-sowing device according to Claim 8,
in which the removable means for retaining

the slide in the second position include a

lever constantly urged towards the crank by
resilient means, a seat in the lever for coupling

with and retaining the crank, and a pawl controlled

by an electromagnet acting on the lever to
disengage it from the crank.

10. A mine-sowing. device according to Claim 7,
including two said skids mechanically connected
in parallel to each other.

1. a mine-sowing device substantially as herein
described with reference to and as shown in

the accompanying drawings.

2



