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An electric land mine fuze comprising a detonator for
Initiating the detonation of an explosive, a firing ca-
pacitor for accumulating and storing a voltage, a
power supply connected to said firing capacitor for
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1
MINE FUZES

The invention described herein may be manufac-
tured and used by or for the Government of the United
States of America for governmental purposes without
the payment to me of any royalty thereon.

This invention relates generally to mine fuzes, and
more particularly to anti-vehicle electric land mine
fuzes of the belly-attack variety and to improvements
In electric land mine fuzes which permit the safe pas-
sage of friendly vehicles while at the same time denying
safe passage of enemy vehicles.

The development of anti-vehicle land mines has in
the past required compromises in many desired fea-
tures to produce a serviceable yet economical mine
fuze. At a time when stock-piling of weapons is re-
quired to enable the military forces to respond to
changing international conditions in a minimum
amount of time, it is desirable that mine fuzes have a
long shelf-life and yet be serviceable with little or no
maintenance or adjustment. After a mine has been em-
placed, it is desirable that the fuze be resistant to nu-
clear and chemical explosive mine clearing techniques
which may be employed by enemy forces while at the
same time it is desirable that the fuze be highly reliable
against enemy vehicles.

A number of fuzes have been developed which have
been serviceable, but all have involved some cCoOmpro-
mise in design. Mine fuzes which have many of the
more desirable features usually are too sophisticated
and expensive for generalized applications and require
specialized handling and personnel training.

It has long been obvious to those concerned with the
use of both barrier and defensive mine fields that many
times it would be desirable for a friendly force to have
the option of transiting its own minefield. At the same
time, it is equally necessary to maintain the integrity of
the field and deny to the enemy movement across the
area. With the advent of more fluid battlefield condi-
tions, hasty implantation and recovery of mine fields,
increased mobility of tank units and greater enemy fire-
power, 1t 1s of increasing importance that field units be
able to exit an area in any direction and not be hemmed
In by their own protective minefields.

In the past, the movement of friendly forces over a
minefield has been through marked routes or by vari-
ous mine-clearing methods. Either of these methods in-
volved tedious execution for a successful transit. This
1s further aggravated under low visibility conditions or
during enemy attack. Furthermore, enemy use of a
marked route is not always denied.

A number of methods and devices have been pro-
posed to provide friendly forces with the option to tran-

sit their own defensive minefields. However, all the

methods and devices thus far proposed are sophisti-
cated and require modification of individual vehicles.
Additionally, the devices previously proposed are ex-
pensive to produce and require periodic field mainte-
nance to maintain operability. '

It 1s therefore an object of the present invention to
provide an inexpensive and highly reliable anti-vehicle
land mine fuze which is resistant to nuclear and chemi-
cal explosive mine clearing techniques.

It 1s another object of this invention to provide an
electric land mine fuze which has a long shelf-life and
‘requires no maintenance or adjustment and which may
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be quickly and easily emplaced with relative safety by
military personnel having minimum training.

It 1s still another object of the invention to provide an
improvement in electric land mine fuzes which will
allow the movement of friendly forces over their own
defensive minefields and yet will maintain the integrity
of the minefields against incursions by enemy forces.

It 1s a further object of the instant invention to pro-
vide a simple and inexpensive improvement in land
mine fuzes which permits friendly forces the option to

transit their own minefields.

According to the present invention, the foregoing
and other objects are attained by providing a detonator
which is fired by the discharge of a firing capacitor in
response to the overpassage of a vehicle, a shock sensi-
tive switch for deactivating the fuze in response to an
explosion to prevent sympathetic explosion, and means
connected to a fuze for sensing the movement of
friendly vehicles toward the fuze and for deactivating
the fuze when such movement is sensed.

The specific nature of the invention, as well as other
objects, aspects, uses and advantages thereof, will
clearly appear from the following description and from
the accompanying drawings in which:

FIG. 1 shows the emplacement of a land mine with
a fuze according to the invention:

FIG. 2 shows a schematic diagram of an electrical cir-
cuit of an electric land mine fuze according to the in-
vention; | |

FIG. 3 shows a schematic diagram of the electrical
circuit shown in FIG. 2 modified to form another em-
bodiment of the present invention:

FIG. 4 shows a schematic diagram of the electrical
circuit shown in FIG. 2 modified to form still another
embodiment of the invention; and

FIG. § shows a schematic diagram of the electrical
circuit shown in FIG. 2 modified to form a further em-
bodiment of the instant invention.

Referring now to the drawings wherein like reference
numerals designate identical or corresponding parts
throughout the several figures, and more particularly to
FIG. 1 wherein the fuze 1 is shown attached to a mine
2 emplaced as part of a defensive perimeter for friendly
forces. The handle 3 on the fuze 1 permits the manual
safing and arming of the fuze. Pneumatic function
tubes 4 and 8 connected to the fuze 1 are arranged 1n
a line which is substantially perpendicular to the ex-
pected direction of enemy forces movement. The fuze
1 works on the same principle as gasoline station an-
nouncing bells. Its pneumatic system consists of three
chambers separated by two pressure-operated
switches. Two of these chambers are the function tubes
4 and 5, and the third and central chamber is the case
of the fuze 1. Each pneumatic switch consists of a glass
cyhinder and a carbon piston which carries a conduct-
ing disc. The piston lifts the disc to contact two rivets.
Slow air leakage is possible past the pistons to provide
equahization of any pressure differences due to temper-
ature variation and other factors. In use, vehicle over-
passage of either of the function tubes 4 or § distorts
the cylindrical shape of part of the tube. This results in
a decreased volume and increased pressure in the
chamber defined by the tube causing the actuation of
its associated pneumatic switch. For detonation of the
fuze to occur, it is necessary that both function tubes
4 and 5 be distorted. This assures that the vehicle caus-
ing detonation will be over the mine 2 when detonated
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by the fuze 1. The mine is therefore designed to attack
the belly of the vehicle causing its total destruction
rather than merely disabling the vehicle. Reliability of

detonation 1s enhanced by looping the left hose around
the mine and extending it to the right and looping the

right hose around the mine and extending it to the left.
Arranged in this manner detonation will still occur
‘even when the tread of the vehicle passes directly over
the fuze. A third pneumatic tube 6 in the shape of a T
has 1ts stem connected to the fuze 1 and extends toward
the area of friendly forces concentration and has its
cross joined to the outward extremity of the stem and
arranged perpendicular to the expected direction of
friendly forces movement. The tube 6 is the deactivate
tube and, when distorted by a vehicle overpassage,
causes the deactivation of the fuze 1 rendering the
mine 2 safe permitting successful transit of the mine-
field. The reliability of operation by the deactivate tube

6 i1s greater than that for operation by function tubes 4

and 5 since only one wheel or tread need distort the
. tube 6. The arrangement of function tubes 4 and 5
shown in FIG. 1 provides an additional fail-safety fea-
ture. A vehicle approaching from the area of friendly
forces concentration would not be impaired or would
suffer only minimal damage even if the mine operated
since the offset provided by the arrangement of func-
tion tubes 4 and S would place the explosion ahead of
the vehicle. Effectiveness against enemy vehicles is
maintained since the explosion would occur under a ve-
hicle approaching from the area of enemy forces con-
centration. o -

FIG. 2 shows a schematic diagram of the electric det-
onating circuit of a fuze according to the present inven-
tion which employs only the two. function tubes 4 and
S shown in FIG. 1. The power supply of the circuit
comprises a storage capacitor 7 connected in parallel
with battery 8. Firing capacitor 9 is charged through
resistor 10 by the power supply. Pneumatic switches 11
and 12 when closed by the distortion of the function
tubes 4 and § provide a discharge path for the firing ca-
pacitor 9 through the detonator 13. When the firing ca-
pacitor 9 discharges through the detonator 13, the det-
‘onator fires and initiates the explosion of the mine to
‘which the fuze is attached. Ganged safety and arming
switches 14 and 15 are actuated by movement of the
handle 3 shown in FIG. 1. The handle 3 has a safe posi-
- tion and an armed position. When in the safe position
- the switches 14 and 18§ are in the position shown in
F1G. 2. Switch 14 disconnects firing capacitor 9 from
the power supply and provides a discharge path
through the resistor 10, and switch 15 disconnects the
detonator 13 from firing capacitor 9. A shock respon-
sive switch 16, such as the non-resonant inertia type
commonly used to disarm mines, is connected across
firing capacitor 9 and serves to prevent sympathetic
detonation by nearby explosions. Shock switch 16 is
designed to have a sensitivity such that it will not be ac-
tivated by the vibrations produced by the heaviest tank
but that it will be activated by the shock waves pro-
duced by a nearby explosion. A short-time analog
memory comprising capacitor 17 and resistor 18 is pro-
vided between switches 11 and 12. Its purpose is to in-
sure detonation when the function hoses 4 and § are
traversed on an oblique angle causing switch 11 to
close and open before switch 12 closes. When switch
- 11 closes and switch 12 remains open, firing voltage is
transferred to capacitor 17, The resistor 18 provides a
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long time constant discharge path for capacitor 17. If
switch 12 closes before capacitor 17 has discharged to
a voltage less than firing voltage, detonation will still

OCCUT.
FIG. 3 shows a schematic diagram of the circuit

shown in FIG. 2 modified to cause permanent deactiva-
tion of the fuze when the deactivation tube 6 is tra-
versed by a vehicle. Storage capacitor 19 is connected
to be charged through resistor 20. Pneumatic switch 21
when closed by the distortion of the deactivate tube 6
provides a discharge path for the storage capacitor 19
through detonator deactivation device 22. When the
storage capacitor 19 discharges through the device 22,
the device 22 is actuated causing the permanent deacti-
vation of the detonator 13. The device 22 may for ex-
ample be a bellows actuator which, when actuated,
would remove the detonator from the in line position.

The circuit shown in FIG. 4 permits manual reactiva-
tion of the detonator 13 after the deactivate tube 6 has
been traversed. In this circuit the detonator deactiva-
tion device 22 shown in FIG. 3 is replaced by latching
relay 23. When pneumatic switch 21 is closed the stor-
age capacitor 19 discharges through the actuating coil
24 of the relay 23 causing contacts 25 and 26 to close
thereby short circuiting the detonator 13 and rendering
it safe. The contacts 25 and 26 remain closed after
switch 21 opens again due to latching magnet 27.
Latching magnet 27 is connected to the handle 3.
When the handle 3 is moved into the safe position when
the fuze is manually disarmed, magnet 27 is rendered
ineffective to influence the contacts 25 or 26. This may
be accomplished for example by magnetically shielding
the magnet or physically removing the magnet from the
vicinity of the contacts. Thus, the reactivation proce-
dure comprises the steps of moving the handle 3 into
the safe position and then moving the handle 3 back
into the armed position.

The circuit shown in FIG. § automatically reactivates
the detonator 13 after a predetermined time period. In
this circuit the pneumatic switch 21 is connected across
the firing capacitor 9. When the switch 21 is closed by
the distortion of deactivate tube 6, the capacitor 9 is
instantly discharged. After a period of time determined
by the RC time constant of resistor 10 and capacitor 9,
the firing capacitor again is charged to a potential
which will fire the detonator 13.

- It will be apparent that the embodiments shown are
only exemplary and that various modifications can be
made in the construction and arrangement within the
scope of the invention. For example, trip wires or pho-
toelectric detectors might be used instead of the pneu-
matic tubes and pneumatic switches. It is therefore to
be understood, that within the scope of the appended
claims, the invention may be practiced otherwise than
as specifically described.

What is claimed and desired to be secured by Letters
Patent of the United States of America is:

1. An electric land mine fuze comprising a detonator
for initiating the detonation of an explosive, a firing ca-
pacitor for accumulating and storing a voltage, a power
supply connected to said firing capacitor for charging
said firing capacitor to a voltage sufficient to fire said
detonator, first and second series connected normally
open function switch means operated by the passage of
a vehicle and electrically connecting said firing capaci-
tor to said detonator whereby the voltage stored on said



S

firing capacitor is transferred to said detonator causing
said detonator to fire when said first and second func-
tion switches are closed by the passage of a vehicle, and
a short-term voltage memory device connected be-
tween said first and said second function switches for

storing the firing voltage from said firing capacitor
when said first function switch closes before said sec-
ond function switch thereby causing detonation when
said first and said second function switches are sequen-
tially actuated.

2. In an electric land mine fuze having a detonator for
Initiating the detonation of an explosive, a firing capac-
itor for accumulating and storing a voltage sufficient to
fire the detonator, and normally open function switch
means operated by the passage of an enemy vehicle and
electrically connecting the firing capacitor to the deto-
nator whereby the voltage stored on the firing capaci-
tor 1s transferred to the detonator causing the detona-
tor to fire when the function switch is closed by the pas-
sage of an enemy vehicle, the improvement comprising
normally open deactivate switch means operated by the
passage of a friendly vehicle and connected in parallel
with said detonator for causing the deactivation of the
detonator when the deactivate switch is closed by the
passage of a friendly vehicle.

3. In an electric land mine fuze having a detonator for
Initiating the detonation of an explosive, a firing capac-
itor for accumulating and storing a first voltage suffi-
cient to fire the detonator, and normally open function
switch means operated by the passage of an enemy ve-
hicle and electrically connecting the firing capacitor to
the detonator whereby the voltage stored on the firing
capacitor 1s transferred to the detonator causing the
detonator to fire when the function switch is closed by
the passage of an enemy vehicle, the improvement
comprising means for deactivating the detonator in re-
sponse to an electrical signal, a storage capacitor con-
nected in parallel with the firing capacitor for accumu-
lating and storing a second voltage sufficient to cause
the actuation of said means for deactivating the detona-
tor, and normally open deactivate switch means oper-
ated by the passage of a friendly vehicle and electrically
connecting said storage capacitor to said means for de-
activating the detonator whereby an electrical signal
proportional to said second voltage stored on the stor-
age capacitor ts transferred to the means for deactivat-
ing when the deactivate switch is closed by the passage
of a friendly vehicle.

4. In an electric land mine fuze having a detonator for
initiating the detonation of an explosive, a firing capac-
itor for accumuiating and storing a first voltage suffi-
cient to fire the detonator, and normally open function
switch means operated by the passage of an enemy ve-
hicle and electrically connecting the firing capacitor to
the detonator whereby the voltage stored on the firing
capacitor is transferred to the detonator causing the
detonator to fire when the function switch is closed by
the passage of an enemy vehicle, the improvement
comprising means for permanently deactivating the
detonator in response to a voltage signal, a storage ca-

pacitor connected in parallel with the firing capacitor

for accumulating and storing a second voltage suffi-
cient to actuate said means for permanently deactivat-
ing the detonator, and normally open deactivate switch
means operated by the passage of a friendly vehicle and
electrically connecting said storage capacitor to said
means for permanently deactivating the detonator
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whereby the voltage stored on the storage capacitor is
transferred to the means for permanently deactivating
when the deactivate switch is closed by the passage of
a friendly vehicle.

S. In an electric land mine fuze having a detonator for
Initiating the detonation of an explosive, a firing capac-
itor for accumulating and storing a first voltage suffi-
cient to fire the detonator, and normally open function
switch means operated by the passage of an enemy ve-
hicle and electrically connecting the firing capacitor to
the detonator whereby the voltage stored on the firing
capacitor 1s transferred to the detonator causing the
detonator to fire when the function switch is closed by
the passage of an enemy vehicle, the improvement
comprising a latching relay having first and second nor-
mally open contacts connected in parallel with the det-
onator and an actuating coil for closing said first and
second normally open contacts in response to a current
signal, a storage capacitor connected in parallel with
the firing capacitor for accumulating and storing a sec-
ond voltage sufficient to cause the actuation of said
latching relay, normally open deactivate switch means
operated by the passage of a friendly vehicle and elec-
trically connecting said storage capacitor to said actu-
ating coil whereby a current proportional to said sec-
ond voltage stored on the storage capacitor is caused
to flow through said actuating coil thereby causing said
first and second contacts to close, latch, and short cir-
cuit the detonator rendering the fuze safe, and means
for unlatching said first and second contacts.

6. In an electric land mine fuze having a case which
houses a detonator for initiating the detonation of an
explosive, a firing capacitor for accumulating and stor-
ing a first voltage sufficient to fire the detonator, nor-
mally open function switch means operated by the pas-
sage of an enemy vehicle and electrically connecting
the firing capacitor to the detonator whereby the volt-
age stored on the firing capacitor is transferred to the
detonator causing the detonator to fire when the func-
tion switch is closed by the passage of an enemy vehi-
cle, a safety and arming switch electrically connected
to the detonator for rendering the detonator safe when
in a first position and for arming the detonator when in
a second position, and a handle exterior to the case and
having a safe position and an arming position and con-
nected to the safety and arming switch for moving the
safety and arming switch between the first and second
positions, the improvement comprising a latching relay
having first and second normally open contacts con-
nected in parallel with the detonator and an actuating
coil for closing said first and second normally open
contacts in response to a current signal, a storage ca-
pacitor connected in parallel with the firing capacitor
for accumulating and storing a second voltage suffi-
cient to cause the actuation of said latching relay, nor-
mally open deactivate switch means operated by the
passage of a friendly vehicle and electrically connect-
Ing said storage capacitor to said actuating. coil
whereby a current proportional to said second voltage
on the storage capacitor is caused to flow through said
actuating coil thereby causing said first and second

~ contacts to close, latch, and short circuit the detonator

65

rendering the fuze safe, and a latching magnet con-
nected to the handle for maintaining said first and sec-
ond contacts in closed position after being closed by
said actuating when the handle is in the arming posi-
tion, said latching magnet being ineffective to maintain
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sald first and second contacts in closed position when
the handle is in the safe position.

7. In an electric land mine fuze having a detonator for
initiating the detonation of an explosive, a firing capac-
itor for accumulating and storing a voltage sufficient to
fire the detonator, and normally open function switch
means operated by the passage of an enemy vehicle and
electrically connecting the firing capacitor to the deto-
nator whereby the voltage stored on the firing capaci-
tor is transferred to the detonator causing the detona-
tor to fire when the function switch is closed by the pas-
sage of an enemy vehicle, the improvement comprising
normally open deactivate switch means operated by the
passage of a friendly vehicle and connected in parallel

10

with said firing capacitor for causing the discharge of |5

said firing capacitor when said deactivate switch is
closed thereby causing the deactivation of the detona-
tor. | |

8. A land mine fuze which permits the safe passage
of friendly vehicles over an area while at the same time
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8
denying safe passage of enemy vehicles over the area
comprising a detonator, means for sensing the passage
of a vehicle in the immediate vicinity of the fuze, means
connected to said first mentioned means for sensing
and to said detonator for firing said detonator when
said first mentioned means for sensing senses the pas-
sage of a vehicle in the vicinity of the fuze, means for

sensing the approach of a vehicle toward the fuze from

an area of concentration of friendly forces, and means
connected to said second mentioned means for sensing
and to said detonator for deactivating said detonator
when said second mentioned means for sensing senses
the movement of a vehicle toward the fuze from an
area of concentration of friendly forces.

9. The land mine fuze according to claim 8 further
comprising means connected to said detonator for de-
activating said detonator in response to the shock pro-
duced by a nearby explosion thereby preventing sym-

pathetic detonation of said fuze.
| ¥ %k ¥ *kx %k
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