2145202 - 1.- MECEANI CAL M NE- TRI GGERI NG DEVI CE ACTUATED BY A TRIP WRE OR
THE LI KE This invention relates to a mechanical [err]-triggering devi ce™
conprising: a casing receiving a striker novable froman armed positi on
a rel eased, position; an arm nounted on the casing and vable froma fi

5 position, in which it-retains the striker in t el aipRd Fosition, to
at | east one second position, in which the striker is released towards the
rel eased position; and a safety key releasably introduced through a seat in
the arm and engaging with a seat in casing to 10 secure the armin
its firxt position, the casing with its seat being |ocated below the arm
The basic requirements for a device of this kind are of course reliable
operation - ie the certainty that 15 - the nine will explode f‘-_and t he
safety of the person installing the device. Mre particularly, nechanical
triggering devices for use with trip wires nmust explode the ngne both when
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20 the wire is pulled and also when it is cut, otherw se the, nine can
readily be deactivated. This requirement calls for the presence of an”

el egent which can nove against spring means and which is connected to the
\~Yi re, such elenent initiating the explosion 25 when noved, from a
prex ‘ermi ned i noperative position. - 2 - The, person installing the

m ne nust be able to adjust the nmoving elenent in its inoperative position
before activating the mne, otherw se the nmne would explode and injure the
installer. This is in fact a dellcalagpperatlon and 5 calls for soneJ
sensitivity on the installer's part, since the adjustnment of the nDV|hg*
etement, which nust be very accurate, is carried out against relatively

hi gh opposing forces in the formof trip wire tension and the resilience 10
of the spring. This, invention mallites Yo alsedhaniciadc nigei-fcigygkedingr e
often difficult, thus increasing the risk of error. Anot her consi der -

ation is the factdﬁhhfekﬂﬁnb¢kfinﬁﬁ Qfﬂ?%ﬂﬂiﬂﬂ%ﬁﬁi'ing a striker

movable from an armed position to a releaged position;
an ara lountéd on the caéing and movable froi a firét |
S : position, in which it ‘retains the striker in the arged
position, to at least one second position, in which the
striker is released towards the released position: Q‘j
and a safety key reieasahly introduced through a seat
in the arm and engaging with a seat in the césing to
10 secure the arm in its first position, the casing with

'its seat being located below the arm.

The basic requirements for a device of this kind are
of course reliable operation - ie the certainty that
15 the mine will explode - and the safety of the person

installing the device.

More particularly, nechéhlcal triggeting devices for
use with trip wires must explode the mine both when

20 the wire is pulled and also when it is cut, otherwise
the mine can readily be deactivated. This requirenent
calls for the presence of an element which can move
against spring means and which is connected to the
trip wire, such element initiating the explosion

25 when moved from a predetermined inoperative position.



error could-be fatal may upset the instal l er 15 psycholégically and
increase the chance of error. It is the object of this invention to provide
a mne-triggering device which obviates any risk for the installer and

protects him agai nst possible mstakes. 20 This object is achievéﬁE§
in accordance with the invention by a m ne-2r+ggering device of the kind %
outlined wherein the safety key for blocking the noving armhas a shank
associ.ated wth a head larger than the shank, a plane annular 25

shoul dgr, or step which is perpendicular to the key axis being provided
between the head and the shank. -the head projecting in its entirety bel ow
the armwhen the key is introduced and the shank of the key in the

i ntroduced posi&ion bei ngTh8ovBerfenhéngtalling thﬁcﬂ%%‘?ﬁft‘?ﬁ ough t he
seat in the arm A preferred enbodi nent of ;the jnvention be descri bed
hereinafter with refébéﬁc§°tédﬂﬁﬁtaEBBnﬁﬁﬁ&?ﬁgeh?%ﬁﬁﬁg%“wﬁ&ﬁeﬁqu?ﬁ?tlve

&
~ position before act;vatlng the mine, otherwise

. the miné would explodé and injure the installer.
This is.in fact'a delicate operation and
5 calls for some sensitivity on the installer's
Doy part, since the adjustment of the moving element,
| which must be very accurate, is carried out
. against relatively high opposing forces in the
form of trip wire ten51on and the re5111ence
10_ of the spring.  Also, the surroundings in which
a'miﬁe is installed are often difficult, thus
. inéreasiﬁg-the':isk_of error. Another'cohsider--
ation is the fact that knowing that the slightest
error could bé fatal ﬁay upset the installer
15  psychologically and,ihcrease the chance of error.
"It is the object.of this invention to provide
a nine-triggering device which obviates any risk
for the installer and protects him against possible
mistakes; | |
20 This object is achieved in accordance with
the'invention.by'a mine-tiiggering device of
the kind outlined wherein the safety key for
, blocking the moving arm has a shank associated
with a head larger than thé shank, a plane annular

25 shoulder or step which is perpendicular to the



Fig. 1is a perspectlve V|em10f a mne-triggering device according to the
I nvention at a tinme at which it has just been activated by cutting of trlp

W T gL Fig. 2 is a section through the device of Fig. 1 with the

no armln the inoperative p03|t|on and the safety key inserted;.Fig.3
Is askection on the line 111 1l of Fig. 2;- 20 Fig. 4 is a section
throUgh the device of Fig. 2 after It has been acti vat ed; - 3a- Fig. 5
is a diagrammatic viewin section of the safety key and of its ar rangenent’
in a position in which the key cann@ be wi t hdrawn, ‘and 5 Fig. 67s a
di agrammatic view corresponding to Fig. 5 in a position in which the kéy
can be withdrawn. The description will be given with particular reference

to the conditions associated with

key exis beingibrovided between the head aand the
shank, the head projecting in its entirety below the
arm when the key is introduced and the shank of the
key in the intrbduced position being'abeve the head

5  and passing through the seat in the arm.

A preferfed embodiiiEnt pf'the invention will be
described hereinafter.wi:h reference-te the
accompanyingzafawings-wherein;- |

' Fig. 1 is a perspective view of a'pine-triggering ..
.device'according to the invention at a time at which

it has just been activated by cutting of trip wire;

15 Fig. 2 is a section through the device of Fig. 1 with
the noving arm in the inoperative position and the o

safety key inserted;

Fig.3 is a section on the line III - III of Fig. 2;
20 .
Fig. 4 is a section through the device of Fig. 2 after

it has been activated;



- 4 - safety key being in position. A triggering device according to the
-|nvent|on conprises a casing 1 which.s of substantially cyllndrlcal
syrmetry and which term nates at the top in a circular surface 2. A‘%
casing 5. + 1 has at the top a substantially cylindrical projection 3 C
projects fromthe surface- . - 2 and which is coaxial of the
casing 1: -- Two cylindrical orifices - a top orifice 4 of
relatively narrow.di ameter and a bottom10 ~ orifice 5 of relatively large
dlaneth which are contiguous with afd®@3axi al of one anot her extend

ally

t th h t
ocoive astriker s didrod i & dRascapsnfuendipvasn, adbEsdh' ot e yafery
ccei ve a strik
junct i on bet mé‘n’”%iﬁﬁ o M%) orgngRilent AGHCR0R1 EOMLIN diCen fhe

striker 6. Cxlflcxeggi:%éﬂdg%egeayitmaraghyoahby a screwt hreaded cover 10
f or med Mﬁth-- 20 a central aperture 11 of smaller dianmeter than the

striker 6. The sane is therefore novable froma top arned position, in
mhlch t he spring
5 Fig. 6 is a diagrammatic view corresponding to Fig. 5

in a position in which the key can be withdrawn.

The description will be given with particular

:reference.to'the conditions associated with




4 is fully conpressed and a bottomrel eased J position in which i.t bears on
~ the cover 10. -- 25 ° Projection 3 is formed with a radial aperture’
.'12:%’.'h nmerges with the orifice 4. In the part distal fromthe aperture 4
theéildli al aperture 12 is adapted to be closed by a pivoted cl osure nenber -
13-iYp ‘Shape resenbling a C and extending, three-.quarters of 5 t he way
around the projection 3. The ends of nenber 13 are pivotally connected to
the projection 3 along a horizontal axis 14; the nenber 13 can therefore
pi vot between a substantially horizontal bottom position, in which it
closes the aperture 12, and a raised position, 10 in which it clears
‘the aperture 12. Aperture 12 receives a ball 15 whose dianeter is greater -
than the | gngt hggfetykedpBditi¢ i ﬁgﬂlmrph with the nenber 13 .in its
bott om position, extends 15 into the ori-fice 4 to engage with a
rounded throat 16 inAthkeiggerliag Gevdcecaecoribngseoethe iheehr®porr Ned
position. Also secured to the surface 2 is a vertical :

comprises a casing 1 which is of substantially I

cylindricallsymmetry-and which,terminates,at
the top in a circular sqrface 2. The casing ~
5 1 has at the top a substantially cylindrical
projection 3 which prcjects.frdm the surface
2 and which is coaxial of the casing 1. —
Two.cylindrical orifices - a top orifice
4 of relatively nari:ow diameter and a bottom
10 orifice 5 of relatively large diameter - which - -
are contiguous with and coaxial of one ‘another
extend vertically through_the.casing 1 and projction -

3. The orifices 4, 5 receive )

. a striker 6 guided for vertical movement against.
15 the force of a spring 7 -compressed between an -
abutment 8, associated with the junction between _ o/

the two orifices 4 and 5, and a disc 9 connected -
' to the striker 6. Orifice 5 is closed at the
bottom by a sc:ewthreaded cover 10 formed with-
20 a central aperture 11 of smaller diameter than - )
the sﬁrikér 6. | The same is therefore movable
from a top armed position, in which the spring
4 is full;“compresseq’and a bottom reieésed

position in which it bears on the cover 10. --

25 Projection 3 is formed with a radial aperture



20 . cyliindrical pin 17 whicb is dlsposed be5|de t he prOJectlon 3 and
di stal fromthe aperture 12. An arm 19 i's secured by a screw 18 to the pin
17 ahd can nove angul arly parallel to the surface 2 against the force of*,
torsion spring 20 operative between the surface 2 and the casing 1.
arm 19 is gantry-shaped and has a securing end 21, used to secure it tho
pin 17, "and an operating end 22, the ends 21, 22 belng . nt erconnected by a
.horlzontal crosspiece 23. 5 The operatin end 22 has a tooth 24 which
prOJeckgltomards the securing end 21. Tbgth 24 engages in a recessed part
25 contTived externally in the central - part of the closure nenber
13. The part 25 has a 10 cross section substantially in the shape of a
very flat U, the part 25 is bounded at the top by a horizontal edge 26 and
by two downwardly inclined edges 27 which extend the edge 26, while at the
‘bottomthe part 25 is bounded by a short horizontal edge 28. 15 Armend 22
is,formed with a cyllndrlcal verti cal '

12 which merges with the orifice 4. -In the part

- | ' distal from the aperture 4 the radial aperture 12_15

| adapted to bé'closed by a pivoted closure member 13 in
shape'reéemhling a C and extending three-quarteré of

5 " the way around the projection 3. The ends of member
13 are pivotally cbnnected to the projection 3 along a
horizontal axis 14; the member 13 can therefore pivot
between a substantiaily horizontal bottonm pbsition, in
which it closes the aperture 12, and a raised position,

10 in which it clears the aperture 12.

Apertufe 12 receives a ball 15 whdse diameter is
greater than the length of the apérturé 12 and which.
with the member 13 in its bottom~position; extends
s 15 into the orifice 4 to engage with a rounded throat 16
in the striker 6 to retain the same in its top armed

position.

v Aiso secured to the surface 2 is a vertical
20 | cylindrical'pin 17 which is disposed beside the
| projection 3 and distal from Ehe aperture 12. An arm
19 is secured by a screw 18 to the pin 17 and can move .
angularly parailel to the surface 2 against the force

of a torsion spring 20 operative between the surface 2



aperture 29 and the surface 2 is fornmed with a rectangul ar-secti on groove
30 disposed radially . opposite the aperture 12; the aperture 29
has -.g.20 di ameter substantially equal to the width of the groove 30.°
,f?Eiture 29 receives a safety key 31 in the formof a cylindrical shank

.32 ‘aap nating at the top in an 25 eye 33 and at the bottomin a

cyl ivdsi cal head 34 which-is. |larger than the shank 32 and whi ch engages in
t he groove 30. A plane annul ar ShOU|3ﬁ£ or step 35 is . provi ded between
the head 34 and the shank 32. The diatefer of the head 34 is substantiatly
equal to the dia r egtur 9, Whefeas, t Al r.q0f th tank
34 is slightly | g?get ﬁg% %Egi§€s¥éncgh§ ot Mffa v@n&ﬁ%&ff@fﬂ% E’eag
groove 30 and thegal geRiurshgcend 21N 888422 Weiuida SHE vine PinPa5ed
vertically above the groove 30. The arm19 is formed with a top

| ongi t udi nal receaad3@nlOperatingi éhde22cnefe i endhR1Gr @PSPeady 23 and in
the end 22. Near the centre of the crosspiece 23 two transverse apertures
37 are disposed i hngkergannactedt by oachorizontal crosspiece 23.

5 .
The operating end 22 has a tooth 24 whichlprojects
towards the secﬁring end 21. Tooth 24 engageé 1n_a
recessed part 25 céntri#edleiternally_in the central -y
part of the closure member 13. The part 25 has a  \—J
10 . cross section substantially in the shape of a very
flat U; the part 25 is bounded at the top by a
horizontal edge 26 and by-two'downwardly inclined
edges 2? which extend the edge 26, whilelat the bottom
the part 25 ié-bounded bf a short horizontal edge 26.
15
Arm end 22 is formed with a cylindrical vertical
aperture 29 and the surface 2 is formed with a
rectangular-section groove 30 disposed radially o g;;
opposite the aperture 12; the aperture 29 has a
20 diameter substantially equal to the width of the

groove 30,

The aperture 29 receives a safety key 31 in the form

of a cylindrical shank 32 terminating at the top in an
25 eye 33 and at the bottom in a cylindrical head 34

which is larger than the shank 32 and which engages in

the groove 30. A plane annular shoulder or step 35 is



anqt her ,on either side of the recess 36. The apertures 37 receive a
scremﬂhreaded pin 38 which is 15 screwed to a knurled nut 39 placed
between'the two apertures 37 for adjusting the position of the pin
relatively-to the arm19. A further two transverse apertures 40 are (.2
di sposed on 20 either.side of the recess 36 in the end 22 and are
alignment with the eye 33 -of the key 31 when the sane is im its |nserted
position. A small pin 41 is inserted in_the apertures 40 and eye 33. 25

A first_ring 42 is secured to the end of the pin 38 for connection to a

trip wire 43. A secongrbvbD@ed4bébreen Sle!fchd B4 Mhdiche? bnhaxf 3¢l ! i dabe
the operation thereof. The operation of the triggering device herei nbefore

5 ~described wi| diapetee ekptle riesad T ide\dubatiantiiialdly eqouedotenéhe
detonator of an already installed mne (not shown) in conpletely
conventional nanner, dhametenneCtthe Mpearbund 2haheregsiGhe diaddteo bdhe
trip wire 43. At thIS Juncture the tension of the wire 43 nust be adjusted
. 5 between the base of the groove 30 and the lower side
of arm end 22 when the same is disposed vertically

above the groove 30.

. The arm 19 is formed with a top longitudinal recess 36

10 which extends in the crosspiece 23 and in the end 22.
| Near the centre of the crosspiece 23 two transverse

.apertqrgs 37 are disposed_in alignment with.one

another on either side of the recess 36. The

aperiures 37 receive'a séfewthreaded p;n 38 wﬁich is'.
15 screwed tq a knurled nut 39 placed between the two

apertures 37 for adjusting the position of the pin

relatively to the arm 19.

A further two transverse apertures 40 are disposed on
20 . either side of the recess 36 in the end 22 and are in
alignment with the eye 33 of the key él“when the same
. : . ié in its inserted position. A small pin 41 is

inserted in the aperturéé 40 and eye 33.

25 .~ A first ring 42 is secured to the end of the pin 38

for connection to a trip wire 43. A second ring 44 is



the spring 20 so that the arm 19 is accurately bal anced i n t he |noperat|ve
p05|t|on with the tooth 24 in the nmiddle of the recessed part 25; fine

pin 2

20

of wire tension is by means of the nut 39 which is

nove the pin 38 in the apertures.. After the arm has been,

in the inoperative position the safety devi.ces can be renoved,
first being removed fromthe apertures 40 to rel ease the eye

33, whereafter the safety key 31 is ‘W thdrawn.

t he

fromthe aperture 29. The

-triggering device is now in the~ &crlvated 25 - state "and pulIEng
or cutting

of

theﬁfé}t:ﬁlqgé: ft&g Méhﬁhgl ngiég gepﬁﬁpgﬂgee%/%gf%tgnmdl9 |

t herefore explode

-turns and t he toQﬁt‘{En 4 gTOVES in the part 25, its novenent first being

hori zont al

bet ween

e edges 26 and 28 until it strikes one of the two

-

inclined edges 27 and thus_ raises the closure nenber 13. As it rises.the
13 clears the aperture 12, so that the ball 15 can be pushed out by

menber

10

15

20

25

The opefation of the triggering device hereinbefore

described will.now be explained.

The device is first secured to the detonator of an
alreadj instalied mine {not shown} in eompletely
conventional manner, then connected by way of the ring
42 to the trip wire 43. At this juncture the tension
of the wire 43 must be adjusted against the force of
the sprinthO'so that the arm 19 islaccurately
balanced in the inoperative position with the tooth 24
in_the middle.bf the recessed part 25; fine adjustment
of wire tension is by means of the nut 39 which is
turned to move the pin 38 in the apertureer

Afte; the arm has been balanced in the inoperative
position the safety devices can be removed, the pin 41

first being removed from the apertures 40 to release

the eye 33, whereafter the safety key 31 is withdrawn .

from the aperture 29.

The triggering device is now in the activated

state and pulling or cutting of the ¢trip wire



the-rounded Valls of the throat 16 of the striker. 10 6, the sanme therefore
bei ng- f or ced .downwards abruptly by the. spring 7 and striking the detonator
to explode the mine. Operation is of course very. similar if the wire 43 [
cut; in this case the spring 15 20 which isg no |onger opposed by the
tension of the wire, turns the-arm 19 at'TE% “opposite end. As can be
gathered fromFigs. 5 and 6, the safety pin 31 can be withdrawn only if 20 B
the armg 19 is properly balanced in its inoperative position, as shown in
Fig. 6.%4f thé arm 19 is unbal anced due to the tension of the trip wire 43
being too high or too low, the key 31 takes up a position as shown in Fig.

25 5; the shoul der 35 glhoses tQSeEQQeOf the 3BPite  Sna therefore

explode the mine; for when the wire 43 is pulled,
the arm 19 - turns and the tooth 24 moves in
— ' " the part 25, its movement first being horizontal
between the edges 26 and 28 until it strikes
one of the two inclined edges 27 and thus raises
;(¢1 the closure member 13. |
'As it rises the member 13 clears the aperture
12, so- that the ball 15 can be pushed out - by-
- the rounded walls of the throat 16 of the striker.
10- 6, the same therefore being forced downwards
abruptly by the spr1ng 7 and strzklng the detonator
] . to explode the mine.
Operation is of course very similar if
the wire 43 is cut; in this case the spring

Zq,which is no longer opposed by the tension

rmwis s v o AemmRmm—— e s L

of the wire, turns the arm 19 at the opposite

end.

.; _ | _ . as can be gathered from Figs. S and 6,

| . the safety pin 31 can be withdrawn only if

the arm 19 is properly balanced in ite inoperative
position, as shown in Fig. 6. 1f the arm

19 is unbalanced due to the tension of the

t:ip wire 43 being too high or too low, the

key 31 takes up a position as shown in Fig.

25 _
S; the shoulder 35 closes the end of the aperture




29 to prevent w t hdrawal of the key 31. Consequently, t he speci al shape of
- the key 31, in co-operation with the projecting head 34 and the shoul der

~ukes it absolutely inpossible to withdraw the key 31 if trip wire
is msadjusted; this makes absolutely sure that the triggering

de : cannot operate i medi ately after removal of the key and thus cause
an explosion harmng the operator. =MQu the fact that operator risk is

very 10 | ow does not in the |east reduce the reliability of operation of
the readied installation, for the triggering device can be set off jUQ‘be
‘rotating the arm 19 through a few degrees. 15 20 25 - 11 - 1. A

mechani cal mne-triggering device conprisin casing receiving a

stri ker novaBl e f2%ntarprevent pekthdsawal %.r%#%%&ﬁii%ksition; an arm

nount ed on the

10

20

25

Consequently, the special shape of.the_

~ key 31, in co-operation with the projecting

head 34 and the shoulder 35, makes it absolutely
impossible to withdraw the key 31 if trip wire
tension is misadjusted; this makes absolutely
sure that the triggering device cannot operate |
immediately after removal of the key and thus
cause an explosion harming the operator.

Also, the fact that operator risk is very'

low does not in the least reduce the reliability

of -operation of the readied installation, for

the triggering device can be set off just by

rﬁtating the arm 19 through a few degrees.

[$)

P



casing and rmovable froma first position, in which it retains the striker
in the armed position, to at |east one second “pousitiom—in—which-t he

striker is released 10 towards the rel ease jtion: and a safety key
r-el easabl y*introduced through a seat. in the ar wﬂmﬁzm Mth :
in the casing to secure the armin its first po f

seat being | ocated bel ow the arm characterized in that the 15"

key has a shank associated wi-th a head | arger than the shank, a plane

annul ag_shoul der or step which is perpqu|cuIar to the key axis being

provi ded between the head and the shank, the head projecting in its
entirety below the armwhen the key is |ntroduced -and 20 t he shank of
the key in the introduced position being above the head and passing through_
the seat in the arm -12°- 20 A device according to claim1,
characterized in that the head is disposed at the end of the shank. 3. A

device according to claim2, charact&kz841i8.8  that the armhas a
cyllndrlcal aperture and t he casing - :

L]

l. A mechanical mine-triggering device comprising: a
5 | casing receiving a striker movable from an armed
L,) : ' - position to a released position; an arm mounted on the
| casing and movable from a fi:st position, in which it
retains the striket-in the a:led position, to at least
one second position, in which the striker is released
16 towards thé releaged position; and a saféty key
releasably'introduced through a seat in the arm.and.
engaging with a seét in the casing to-éecure the ara
in its first position, the casing with its séat being
located below the arm, characterized in that the
15 safety key has a shank assdciated with a head larger
than the shank, a plane annular shoulder or step which
is perpendicular to the key axis being provided between
v the head and the shank, the head projecting in its
- entirety below the arm when the key is 1ntroduced and
20 the shank of the key in the introduced position being
i .' ) abéve the head and ﬁassing through the seét in the

arnm.




has a radical groove, the dianeter of the cylindrical aperture in the arm
and the wi dthof the radical groove in the casing. are substantially equal

to th-ﬂ. ane d. 10 4. A device as claimed in Claim1 and
subst aII uﬁlln un& rdescrlbed with reference to and as shown in

-anylﬂg ramnngss

=12 - - | o

2. A device according to claim 1, characterized in =

that the head is disposed at the end of the shank.

e

3. A device according to claim 2, characterized in
&

Py~ 5Y )

L3 that the arm has a eylindrical aperture and the casing
has a radical groove.'the diameter of the cylindrical
aperture in the arm and the width of the radical |

- groove in the caaing are substantially equal to the | ;_)
diameter of the key head. . ' |

10
4. A device as claimed in CIain 1 and substantially

as hereinbefore described with reference to and

~as shown in the accompanying-drawings._.
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