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'COLLA.PS[BLE DETONATING DEVICE FOR MINES
BACKGROUND OF THE INVENTION

It is conventional, for triggering the detonation of mines laid
under camouflage, to employ a collapsible or hinged detona-
tor instead of a system that responds to pressure, that is, a
detonator with a rod-shaped element which will buckle or col-
lapse to initiate the detonation by releasing a firing pin that
has been maintained under a spring bias toward the primer.
Such a biased spring is, however, undesirable with respect to
safety in transportion and handling; in addition, the spring will
become weakened over a long period of time during which it is
biased to its greatest extent so that in some cases the ability of
the spring or the detonator to function becomes unreliable.
This latter disadvantage is particularly strong with respectto a
spring that is constructed of synthetic material so as to create

a completely nonmetallic detonator, which cannot be de- .

tected by conventional means.

SUMMARY OF THE INVENTION

It is an object of the present invention to overcome the
above-mentioned disadvantages by providing a collapsible
detonator with a spring-force-actuated firing pin, which is dis-
placeably arranged in a housing adjacent a primer. A rod-
shaped triggering element will collapse or move to the side to
thus tilt or rotate a wobbler disk, which is connected by way of
a clamping claw to the firing pin so that as it rotates it will
draw the firing pin against the bias of the spring away from the
primer composition. The firing pin is held within a guiding
sleeve to be axially displaceable with respect to the primer.
The guiding sleeve and the clamping claw are so ¢onstructed
that as the clamping claw pulls the primer pin up, it will auto-
matically release the primer pin after the spring has been ten-
sioned the desired amount.

The detonating device is particularly shock 'resistant
because the clamping claw normally blocks movement of the
firing pin toward the primer composition.

Preferably, the rocker disk is provided along its periphery
with at least a plurality of projections that are weakened
breaking elements designed to break or rupture when a
predetermined force has been applied to the rocker disk to
thereby allow the rocker disk to rotate or tilt about its rim. A
clamp nut member is employed to clamp the projections
tightly against the housing and is preferably externally
threaded to a flange on the housing. With this construction,
there is a considerable degree of safety with respect to pres-
sure applied to the triggering element in that the force
required to break the projections must first be overcome be-
fore the wobbler disk will rotate.

Further safety is obtained during handling and storage only
by providing a further safety clamping nut that is threadably
connected to an external thread on the clamp nut member so
that it will overlap the rim of the main body portion of the
wobbler disk or plate to completely prevent its rotation.

BRIEF DESCRIPTION OF THE DRAWING

Further objects, features and advantages of the present in-
vention will become more clear from the following detailed
description of the drawing, wherein:

FIG. 1 is an axially cross-sectional view taken through the
detonating device of the present invention; :

FIG. 2 is a view of a clamping claw as it is shown in Figure 1,

FIG. 3 is a top plan view of the clamping claw of Figure 2;

FIG. 4 is a cross-sectional view taken along line IV-IV of
Figure 2;

FIG. 5 is an axial cross-sectional view taken through the
guiding sleeve but on an axial plane rotated 90° with respect to
the plane of Figure 1; and

FIG. 6 is a bottom view of the guiding sleeve of Figure 7.
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DETAILED DESCRIPTION OF THE DRAWING

The housing 1 of the detonating device encloses the main
portions of the detonator and has an annular externally
threaded flange at its upper end. A safety clamping nut 2
tightly clamps a tipping assembly against the upper flange of
the housing 1, which tipping assembly comprises a rodlike
triggering element 3, only the lower portion of which is shown
in the drawing, and a threadedly attached rocker disk or wob-
bler plate 4. The wobbler plate 4 is provided with at least a
plurality of weakened, reduced thickness, projections on its
periphery that are clamped against the upper flange of the
housing 1 by means of the overlying portion of a clamp nut

~mémber 5, which nut member § is threadedly attached to the

threaded exterior of the housing flange. The nut member 5 is
provided with an external thread for threadedly receiving the
previously mentioned safety clamping nut. Preferably, the
projections clamped by the clamp nmit member § are in the
form of an annular rim so that such clamping will form a tight
seal for the interior of the housing 1.

Below the wobbler plate 4, a threaded disk 6 is threaded
into-the interior of the housing 1 to clamp and hold in place a
cylindrical guiding sleeve 7, which guiding sleeve is shown in
more detail in Figures 5 and 6. As shown in Figures 1 and 5,
the upper portion of the guiding sleeve 7 is provided with
diametrically opposed longitudinally extending slots that
receive therein the web portion of a clamping claw 8, which
clamping claw 8 is shown in more detail in Figures 2-4. The
¢entral portion of the guiding sleeve 7 is provided with a trans-
verse web having a central axial bearing bore. A helical spring
9 is concentrically received within the lower portion of the
guiding sleeve 7 to abut at its upper end against the transverse
web of the guiding sleeve 7 and at its lower end against an an-
nular coliar on the lower end of a firing pin 10. The upper por-
tion of the firing pin 10 is provided with an integral shaft
guidingly received in the bearing in the web of the guiding
sleeve 7 for axial guiding movement. The lowermost end of
the guiding sleeve 7 annularly engages an annular external
flange on the primer receiving casing 1% to tightly clamp the
casing 11 against the bottom of the hollow interior of the
housing 1. The primer 13, including a suitable primer com-
position held within a primer cap, is clamped in this manner by
the casing 11.

A flexible link between the wobbler plate 4 and the clamp-
ing claw 8 is provided by a cord 14, or the like, that is tied to
the web portion of the clamping claw 8 and secured at its
upper end 12 to the hollow threaded projection of the wobbler
plate 4 by passing through a transverse bore and being wedged
by a sealing plug that is forced into the interior of the wobbler
plate 4 prior to threading-on the triggering element 3.

The preferably cylindrical housing 1 is manufactured with a
first axially extending chambet forming bore 15 that joins at
its lower end with a second reduced diameter chamber form-
ing bore 16, which is thefeafter followed by the bore for the
primer 13, casing 11 and the substantially same diameter bot-
tom portion of the guiding sléeve 7. At its lower end, the ex-
terior of the housing 1 is provided with an axial extension 17
having an external thread for securement to the main body
portion of the mine. The intetior of the extension and the im-
mediately adjacent portion of the housing 1 is provided with a
central ignition chanhel bore 18 having at its upper inside end
a diaphragm 19 sealing this end with respect to the primer 13.

As shown in Figures 1, 2, 3 and 4, the axially extending leg
portions of the clamping claw 8 extend along the exterior of
the guiding sleeve 7 and are provided at their lower ends with
inwardly extending abutment fingers 22 that are slidably
received within corresponding diametrically opposed slots 23
in the lower portion of the giiding sleeve 7 as shown more
clearly in Figures 5 and 6. The fingers 22 are prevented from
moving out of the slots 23 by the adjacent abutting walls of the
chamber bore 16. The abutment fingers 22 are interposed
between the annular collar of the firing pin 10 and the primer
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assembly 13, 11 as well as suitable annular shoulders on the in-
terior of the housing 1 so that in the normal transport and
storage position of Figure 1, the abutment fingers 22 will
prevent movement of the firing pin 10 downwardly into the
primer 13. As shown in Figure 4, the top portion of the left-
hand leg and the bottom portion of the right-hand leg are pro-
vided with transversely extending abutment surfaces for en-
gagement with the annular collar of the firing pin 10, while the
lower surface of the left-hand leg and the upper surface of the
right-hand leg are provided with steeply inclined cam surfaces
20. Axially aligned with each of the cam surfaces 20, there are
corresponding and cooperating cam edges 21 in the slots of
the guiding sleeve 7.

OPERATION

When the detonating device of the present invention is to be
used, the threaded extension 17 is screwed into a suitable
cooperating mine, the safety clamping nut 2 is removed and
the entire unit is camouflaged at a suitable place. If the treads
of a tank, or a similar object to be combated, engages the
rodlike triggering element 3, it will collapse or tilt to thus rock
the wobbler plate 4 about its rim after the projections that are
clamped by the clamp nut member § have been broken or rup-
tured. The triggering element 3 may be a single rod extension
or a telescoping member. With rocking of the wobbler plate 4
about its rim, the flexible coupling member 14 will draw the
clamping claw axially upward as it is guided by the stationary
guiding sleeve 7. With movement of the clamping claw axially
upwardly, the firing pin 10 will be entrained by engagement of
the abutment surfaces of the fingers 22 with the collar of the
firing pin to thus draw the firing pin 10 upwardly and com-
press the spring 9. After the abutment fingers 22 move out of
the chamber bore 16, the cam surfaces 20 will engage the cor-
responding cam edges 21 of the guiding sleeve 7 to thus cam
the legs of the U-shaped clamping claw outwardly and ulti-
mately completely out of engagement with the annular coilar
of the firing pin 10 so that at this raised position of the firing
pin 19, it will be released to drive downwardly under the in-
fluence of the thus compressed spring 9 into the primer 13 for
detonation thereof. Thereafter, the detonating flash produced
by the primer 13 will rupture the diaphragm 19 and travel
through the ignition channel 18 into the land mine for
detonating the main charge therein. The diaphragm 19 may be
either integral with the casing 1 in a homogeneous single piece
manner or it may be a separate item attached thereto.

Preferably, all of the elements of the detonating device are
constructed of a synthetic material, that is particularly a non-
metallic material to escape detection.

While a single embodiment has been shown and described
in detail for purposes of illustration, further modifications,
embodiments and variations are contemplated within the
spirit and scope of the present invention.

I claim:

1. A detonating device, comprising: a housing; a percussion
sensitive primer mounted in said housing; a spring within said
housing; a firing pin in said housing mounted for movement
against the bias of said spring from a first normal position ad-
jacent said primer toward a second position spaced a greater
distance from said primer than said first position; means
responsive to an external force for rotating providing tipping
movement thereof with respect to said housing; entrainment
means connected between said means for rotating providing
tipping movement and said firing pin for moving said firing pin
against the bias of said spring from said first position to said
second position in response to rotation tipping movement of
said means for rotating external force responsive means, and
automatically releasing said firing pin at said second position
so that said spring will drive said firing pin into said primer for
detonation.

2. The detonating device of claim 1, adapted to be used for
mines, wherein said external force responsive means for rotat-
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ing providing tipping movement includes a rod-shaped trigger-
ing element extending away from said housing in a manner
adapted to be engaged by an external force producing mass,
and a wobbler plate drivingly connected to said triggering
member and mounted on said housing for tiling movement; a
guide sleeve guiding said firing pin movement axially between
said positions; said entrainment means for moving said firing
pin including a clamping claw engaging said firing pin in said
first position to prevent movement of said firing pin toward
said primer, and flexible means drivingly connecting said
clamping claw to said wobbler plate.

3. The detonating device of claim 2, wherein said housing
has an outwardly extending flange; said wobbler plate having
integral weakened portions around its circumference; a clamp
member mounted on said flange to clamp said weakened por-
tions therebetween; said weakened portions, said flange and
said clamp member constituting means for preventing tipping
of said wobbler plate at forces thereon below a predetermined
force and for effecting breaking of said weakened portions to
permit tipping motion of said wobbler plate above predeter-
mined force.

4. The detonating device of claim 3, wherein said clamp
member is a nut provided with threads on its interior
threadably engaging said flange and with threads on its exteri-
or; said wobbler plate having a main body portion interior of
said weakened portions; a safety clamping nut threaded on
said exterior threads of said clamp member and clamping said
wobbler plate main body portion securely against said flange
to prevent unintentional detonation, and said safety clamping
nut being adapted for removal prior to using the detonating
device.

5. The detonating device of claim 3, wherein said weakened
portions constitute an integral annular thin rim annularly
clamped against said flange by said clamp member sealing the
interior of said housing.

6. The detonating device of claim 2, wherein said guide
sleeve is stationarily mounted with respect to said housing and
has at least one cam edge; said clamping claw including an
abutment engaging said firing pin between said firing pin and
said primer, and further including a cam follower surface to
engage said sleeve cam edge during movement of said clamp-
ing claw and firing pin from said first position to said second
position for caming said abutment out of its position between
said firing pin and said primer to thus release said firing pin.

7. The detonating device of claim 6, wherein said guiding
sleeve is substantially cylindrical and axially aligned with said
primer; said guide sleeve having diametrically opposed lon-
gitudinally extending slots at its end opposite from said
primer, separate diametrically opposed longitudinally extend-
ing slots at its end adjacent said primer, and a central web por-
tion provided with an axially extending guide bearing; said fir-
ing pin including a shaft extending through said guide bearing
at its end opposite said primer and a collar engaging the interi-
or walls of said cylindrical sleeve at its end adjacent said
primer; said spring being a coil spring concentric with said fir-
ing pin shaft and extending between said sleeve web and said
firing pin collar; said clamping claw being substantially U-
shaped with a web portion diametrically extending through
said slots in said sleeve at the end opposite from said primer,
and spring leg portions axially extending along diametrically
opposite sides of said sleeve toward said primer terminating in
inwardly extending guide fingers guidingly received within
said slots at the end adjacent said primer; each of said fingers
having said abutment and said cam follower surface; each of
said slots at the end adjacent said primer having said cam edge
axially aligned with respective ones of said cam follower sur-
faces.

8. The detonating device of claim 7, including a substan-
tially cup-shaped primer enclosing casing holding said primer
against said housing and provided with an outwardly extend-
ing annular flange; said guide sleeve engaging said casing out-
wardly extending annular flange and clamping it tightly
against said housing; a disk threaded in said housing and
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clamping the end of said guide sleeve opposite from said
primer. )

9. The detonating device of claim 1, wherein said housing
has an axially extending externally threaded hollow extension
provided with an ignition channel in its interior and being
adapted for threading engagement into a main powder charge
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housing; said housing having a homogenously integral
diaphragm sealing the interior of said housing and closing the

interior of said ignition channel immediately between said
primer and said threaded extension.




