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FCTENT OFFICE

“THe: inven‘tion‘:déscribed::heremzmay:‘ be =
factured: and used By or fTor:the Government.:fon:

governmental purposes- without ‘ther payment to.:

me Of ‘any royaity thereon..
:ihvention relates to-explosive-land mines:.

‘A*purpose ofthe intvention i to provide a mine:

which" will” explodéi only - after: ar predetermined:
number: of vehicleés ‘have passed over the mine:

‘Ahother purpose of the-invention is-to:provide:
a-remote-control means-of ‘placing said mine:in..
operatlve* condition: by: means: o£ radm wave
operated devmes

‘OtHer purposes will.become: apparent Irom the:

f oliowing-deseription: of the:ifivention::

Tiattainthese:ohjécts by mechanism: ﬂhxstratédh 15:

inithe: gecompanyingrdrawingsin which: -
Figure1:i§/ aschematiccdidgransof g dela.yedi
action'device for detonating:a mine; and:
Figure 2is:asschematicidiagranr.of *ascombinas-

tionvof impulse transmitter; impulse receiver-and:

delayedinction minedetéonating device::

‘To: add'to: ther effectiveness:of-minefields: inx:

areasswheres armored::vehicles :‘wi‘1~1.’ not::-be:pres-
ceded by engineers-with:zmagnetic or:induction:

mine:detection: devices; it isr desirablé “toctry to: 28:

keepr ther mirrest from: being: exploded? untik’
number of ‘vehicles:Have:entered:thermive-fie
Atecording: torthis invention,. each mine-is equip=-
ped with-anelectric detonator actuated: by press-

a5

2. .
I6iarespart of 'a-relday 18 havingran-iron coremnd:
arcoil20:. Ther coil 20 is connected:in - a-series”
circuit. with a:battery-22 "and-a.pair of ‘selector:
switches: 24 and. 26, as:shown: in .the: drawing.

5.~ Therseleetor switith 24’has a series of:spaced con=

taetpoints 28 arranged ‘along the:arc.of ‘o circle:
withits centerrat 30:: A manually movable:con*
taet:arm:32; pivoting on the'center30 is.adapted:
to:engage any:selected: contact:point 28:. Thes
selector rswité¢h 26: hasta:similar: group: of 'spaced:
contact points' $4-and. a movable contact arm:36
pivoting on:arcenter:38:. Corresponding contéct:
points:of the-two.switches are:connectéd together:
by:wires:48. . A-ratchet wheel. 42, also: rotating:
aboutthe:center point 38; is secured to-arm:36 by
aspine44<so-that the:wheel :42 and:the arnz 36
rotate'together: Itis thusseen that currentfronr
the-batiery 22 will flow in-the-coil 20 whenrboth:
contact -arms 32.and -36-are-on: connected contaet .
- points::. Hence; if arm 32 -is: set:om the: second
contact:point 28 as-shown:in the drawing; it is:
necessary to rotate the ratchet wheel 42 and:the-
contaet arm-36-keyed to it in a:clockwise:diree-
tion: until.the -arm 3¢ is.on the:second contact;
point 34:which: is.connected:to the second contaget:
point:28, thus completing the<said: series: circuit:
Therrotation: of. the” ratehiet: wheel: 425 is: gy
complished’ by: means of-a: pawl 46-attached to:a-
plunger - 48 passing: through - a:solenoid: coil 50"

sure:receiver:;” Between thepressure:receiver:andi: 3¢:which- is " connected in. -a' series: circuit: with:

the:detonator thereiis:placedia device:sosarranged:

that a:predetermined: mumber: of enemy vehiclés:

canspass-over thesmine beforesthesmine issexs:

ploded:. Thus, the:first:of 'a seriés: of ten:mines:

the: battery: 22- and. a» normally - open:: pressure::
actuatedswitch 52 Thelatteris depressed by the:
pressuresplate-of. the mine.each: time:a: vehicle: -
passes-overithemine, the resulting current flow in-

is set to:explode:when the tenth of ‘ascolimm of * gs-the coil .50 drawing in-the-plunger-48 and:the:

ten: vehicles:is passing:over-it, the-second mine
is.setito-explode when the ninth vehicléds:passing::

over it -and:the: succeeding mines arereach: set:

for a correspondingly decreasing numbeér: of:

pawl 46; rotating- the-ratchet wheel: 42 by, one-
notch, and:throwing-the-contact arm:36 on:to:the-
second contact:34: This:closes:the:series: circuit:
causing current to flow in the coil.20:0f-the relay:

vehicles,:; the: tenth:: mines being: seb: to: explade” 40::18; drawing.contact 16-against:contact, 14;:causing

when:-only one:vehicle:depresses:its:pressuresrec-
ceiver:. If ‘this-is:done; it would :be:possiblesfor:
ten=vehicles~to: pass: along asmined: road;. each:
vehicle: passing;over arnumber‘of mines:swithout:

curreht:from:battery: 12 :to-aetuate: the electric:
detonator 10} exploding’ the:mine: . By setting:
the ‘contact:arm: 32: onrany. -other:contact .point; .-
the number:of vehicles which: must pass.over-the:-

exploding them, and then when:the:vehicles have: 455mine-before-exploding. it ‘can be predetermined:in:.

arrived-at the-positions-where each: is-over:thex

proper: mine;: all: ten: minescexplodeundér: theo

~ vehicles:lastzetuatingithem:: .
‘Asrshown in-Figure?l, each:mineris: equlpped

the above-manner: - After:the vehicle has:passed:
over. ‘the: mine; the switech: 52 returns: to: its:
normally  open:. position releasing. the: solenoitd:.
plunger:48; the plunger 48-and pawl 46:-being:re=.

withi anselectric: detonator 10:for:detonating:ithe: 50 turned::tortheir-original position: by means:ofig:

explosivercharge: Therdetonator:10 is:connecteds:
toran:electric-battery: 2:and the:electriccontacts:
f4 and 16 in:.g:series;cirfcuif;; socthatwhenthe::

contactsvaresbrought-together: the:dstonatorvis

compression . spring> or: any - other convenient:
methodi!. Whenthe:next vehicle:passes over:the:
mine;j; thevabove steps:are: repeated;; the-arm:36:
thns:advancing:in:step by step;fashion untilit:

set-off; exploding theanine:: Thewcontactst4:and: 657 touckies:a:contact point:connected:tocthe arm:32;:.
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whereupon the mine is exploded as explained
above.

Por resetting the contact arm 36 to its zero po-
sition, the pressure plate or spider of the mine
may be depressed a sufficient number of times.
If this requires tco much pressure, an easily de-
pressible portion of the switch 52 may be left ex-
posed for this purpose, or an additional manually
operable switch included in the circuit.

For use in occupied terrain which affords only
narrow and limited roads for passage of vehicles,
the device above described mgy be used in con-

junction with an impulse transmitter and -re-
ceiver for arming the mine by remote control..

Thus a friendly vehicle carrying an impulse
radio transmitter, and pursued by a column. of
enemy vehicles, could arm the mines by radio

@
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4

are touching connected contact points, current
flows in the coil 88, actuating the relay 90, and
bringing contacts 82 and 94 together. The bab-~
tery 86 is connected in a series circuit with the
contacts 92 and 94, a solenoid coil 96 and a nor-
mally open pressure actuated switch 98 which is
depressed when the pressure plate or spider of the
mine is depressed, through any convenient type of
mechanical linkage, causing current to flow in the
coil 96, drawing into the coil a plunger 100 having

. an extension forming a pawl 102 which is adapted

impulses as it passes across the mine field; thus -
placing them in readiness for being exploded by

the pursuing tanks in the manner already de-
scribed for PFigure 1. Each mine would be
equipped with an impulse receiver and the arming
and.firing mechanism as shown in Figure 2.

In .Figure 2, an impulse transmitter 54 is
mounted in a control vehicle. The radio trans-
mitter 54 may have a radio frequency oscillator
circuit feeding an antenna and keyed by a tele-
phone dial mechanism of a type similar to those
used on automatic dial telephones so that any
desired number of impulses may be keyed auto-
matically. Since the control vehicle will nor-
mally..be very close to the mines being armed,
the transmitter 54 may be of very low power out-
put.. The impulse radio receiver 56 may be of
any ‘usual form of detector-amplifier circuit, of
the type commonly used for remofely controlled
receivers such as those employed in some radio
receivers, a thyratron output circuit being used
to cause each impulse received to release sufficient

output current to actuate the relay 58 causing

the normally separated contacts 60 and 62 to be
brought together.

This causes current from the battery 64 to flow
through the solenoid coil 66, drawing in the
plunger 68 having a pawl 10 attached to it. The
movement of the pawl 10 causes the ratchet
wheel 12 to rotate about its center 74 and ad-
vance a distance equal to one notch of the ratchet
12, The contact arm 76 being fastened or keyed
to the ratchet wheel 72, is also caused to advance

from one of the contact points 18 to the next con- -

tact point in the series of spaced contact points
T8 arranged along the arc of a circle defined by
the traverse of the outer end of the contact arm
16, as already explained: for Figure 1. A series of
spaced contact points 80 is arranged along the
arc of a circle, and each contact point 80 is con-
nected to the corresponding contact pomt 18 as
shown in Figure 2. .

A contact arm 82 pivoting on a center 84 is
adapted to make.contact with any selected con-
tact: point 88 by manual adjustment of contact
arm 82. It is thus seen that if contact arm 82 is
set on the second of the contact points: 80 as
shown in Figure 2, it will be necessary to move
contact arm 6 in a clockwise direction until it is
touching the second of the contact points 18 be-
fore contact arms 16 and 82 are electrically con-
nected together. The two contact arms are con-
nected in a series circuit with a battery 86 and
the coil 88 of a relay 90 having a fixed contact 92
and a movable contact 94 mounted.on an iron
armature in the usual manner, whereby current
in coil 88 causes contacts 92 and 94 to be brought
together.

Thus, when contact arms ‘16 and. 82
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to engage the teeth on a rotatable ratchet wheel
184, mounted on a center pivot 106. A contact arm

108 rotatably mounted on the pivot 106 is keyed

to the ratchet wheel 104 so they rotate together.
Along the arc traversed by the outer end of the
contact arm 108 is placed a series of spaced con-

_tact points {10, so that the said contact arm may

touch any of the said contact points.

A contact arm (2 rotatably mounted on a
pivot 144 traverses an arc along which is a.series
of spaced contact points {16 and the contact arm
112 may be manually rotated to touch any se-
lected contact point {16. . The contact points (10
are each connected to corresponding contact
points 116 as shown. The two sets of contact
points 110 and {16 and the contact arms 108 and
112 are connected in a series circuit, as shown,
with a battery 118 and an electric detonator 120
adapted to explode the main charge of the mine,

The procedure for using the device shown in
Figure 2, may now be summarized briefly as fol-
lows. The mines each containing the impulse re-
ceiver and the selective stepper mechanism de-
scribed above, are to be placed under the terrain
or road to be traversed by the retreating friendly.
vehicle carrying the impulse transmitter 54, The
first group of mines is set to be armed by one
impulse, as shown in Figure 2, contact arm 82
being set to the position shown. Then a-single.
impulse from the transmitter 54 as it passes over
the first group of mines, causes the contact arm
16 to be moved over one notch to the second of the
contact points 18, closing the series circuit, actu- .
ating relay 90 and drawing contacts 92 and 94 to-
gether. The effect is to place the mine in opera-
tive condition, that is, the mine is then in readi-
ness to explode when the third of a column of
hostile vehicles has passed over its pressure plate,
the three .vehicles having thus depressed the
switch 98 a total of three times. If contact arm
112 were on the fifth of the contact points {16
instead of the fourth as shown in the drawing,
then four hostile vehicles .would actuate the
switch 98 before the mine would explode. -

Different groups of mines could be set to be
armed by different numbers of impulses by suit-
ably adjusting contact arm 82 to the desired:-con-
tact point 80. :

If mines are too closely spaced there is a possi-
bility of an impulse intended for one mine caus-
ing the-ratchets 72 of other mines to advance. :
To offset this, it may be desirable to equip-the

ratchet wheels 72 with a simple mechanical
spring arrangement for returning them to- their
zero position when any series of impulses does not -
proceed far enough to cause current to flow in the
coil 88, this being an indication that the impulses
were not intended to arm that mine. .If electric
means are desired for resetting to zero, one-of the
types of mechanisms af present commonly used
in phonograph reproducers which’ are remotely
controlled by radio may be employed.: ) ‘
While the foregoing specification sets forth the

invention in specific terms, it is to be understood .
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that numerous changes in the shape, size, ar-
rangement and materials may be resorted to
without departing from the spirit and scope of
the invention as claimed herein.

"~ Iclaim:

In an explosive mine having a main charge, an
electric circuit comprising an electric detonator
for exploding said main charge, a battery con-
nected to the detonator for exploding the same,
ahd switch means in said circuit for closing the
same thereby actuating said detonator, said
switch means comprising a pair of terminals, the
first terminal connected to a pivot, a manually
operable contact arm rotatably mounted on said
pivot and electrically connected thereto, a plu-
rality of spaced contact points disposed along the
arc of a circle traversed by the outer end of said
contact arm, said contact arm being rotatably
adapted to touch any selected contact point, a
second pivot electrically connected to the second
terminal of said switch means, a second contact
arm rotatably mounted on said second pivot and
electrically connected thereto, a second plurality
of spaced contact points disposed along the arc of
the circle traversed by the outer extremity of said
second contact arm and equal in number to the

6

first plurality of contact points, corresponding
contact points in said first and second pluralities
of points being connected together in pairs, elec-
tromagnetic means engaging said second pivot for
stepwise unidirectional rotation, a source of elec-
tric potential for energizing said electromagnetic
mesans for a single impulse, and pressure operated
switch means for closing the circuit to said elec-
tromagnetic means.
HALE PF. VAGTS.
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