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1.

The invention: described herein may-be manus :.
factured-and: used by or for:the Government:for::
governmental purposes; without: the payment-to
me of any royalty thereon.

The present-invention relates t0:a contact mine 5
and.more:particularly to a skip:fuse or exploder::
therefor. It is constructed throughout..of mate~::
rial..non-responsive- to magneticiinfluence and, .-
therefore, its presence cannot be detected by mag-::
netic,instruments usually employed: for mine de-i:10
tection.. ‘

The fuse..or expleder for exploding the ‘maint:
charge isregulable imadvance to predetermine the:::
number..of impacts: on ineffective -operations the !
mine-can-endure prior to the operation:that ex-: 15
plodes it. It operates somewhat upon the bellows, =
principle; withr means for reestablishing the nor-::
mal. relative. positions of the main body -parts;-:
after each.dmpact or centact; short of the:last-or
effective.one. . 20

Among. the outstanding features.of novelty, so
far.as Iammow. advised;-is the firing device com-:::
parable in function.to that element in fuses-des-q
ignated.as the:firing pin,: This is made in a-plu=. =
rality of components,ineffectively arranged-in the..25
first.instance, that is.to say, that the prearrange:;
ment of the.components orincrements is suchithat: -
the.. multi-part . firing-- device: will- not- be -long:
enough-to contribute its partin the explosion of
the.mine.until after the mine has been- impacted - 30
or contacted.a predetermined number.:of times. s

The general object.of the invention:isto produce
5 mine that will.be reliable in operation;: safe-to -
handle, and, as intimated, one that cannot be 10~ i~
cated.by magnetic instruments. usually: employed: 35
for detecting the presence: of mines;

Tt is.to be- understood that the word “operation’s::
used-throughout the following specification andin:
the claims.is intended to describe the movements.:
of the mine sections'to and from each.other. prew»"?
liminary to the last or exploding operation, durs -
ing which:preliminary operations certain:parts-of -
the mine-are being conditioned: for “the final or
exploding operation.

In the drawings:-

Figure -1’ is a central-vertical -section of the -
mine, the parts being in normal position, there
being shown in dotted lines positions of a number .
of components-of the firing device, .the dotted 5o
components with the lowermost one in full lines, ..
showing.the line-up for the effective.operation of .
the mine. ..

Figitre 2 is.a bottom plan view of the.holder.for ..
the .components. of the. firing device,: ... 85

45

Figure-3 ds-a:section of the holder-on the. line::
3—3 of Figurecl:

Figure 4 is-a-section: of the holder .on the line: .
4 £ of Figure 23 .

s The mumeral ! designates-the -main ;body~ef «
theamine which comprisesian inverted-cup-shaped.
section: 2 having a chamber 3 for the.main;explox -
sive;eharge: §,-and alower: dish-shaped section .5;:
having.a-central . depressien:or sump: 5/, the.sec-~-
tions being preferably of porgelain-orn some-obher; ..
substantial.non-magnetic material..The bhettom
of the;upper.seckion is:closed-by a-laminated:disk .:
6, of cardboard.or like material, .of sufficient stam=-.-
ina.te: properly-confine the explogive charge and-..
to stand.the, pressure incident to depressing the;.s
upper:section toward-the Jlower- one against.the.:»
means.for. returning said-upper; section:-to nor=.:-.
mal.position after-being depressed.in. some OPErr«.
atiemof the.mine short-of the final ene.... .

., The disk-8-has \g,.central.opening % which re-.:.
ceives.the.lower.end.of a cylinder..8 extending ...
upwardly to a point. near.the.underside.of the.::
cup-shaped-section:2,.the cylinder Jbeing: of plas-...
tic madterial ;or other,:non~magnetic..material of ..
sufficient-integrity to cooperate.in sustaining .its .-
part. of.the.strains imposed upon the.mine.in the ..
various stages.of-its contemplated use.. -

The upper. section.2 is provided with an inter=..
nally. threaded: central .opening. 9 partially closed.:s
by -a-threaded plug.-19 formed: with_a.flange. 1§ ..
engaging an annular shoulder.(2 in a.depression ..
in the.top..of said.section.....The plug. 10 is in-
ternally...threaded. o .receive. the.. externally....
threaded closure. plug.13 which has-a. reduced....
threaded portion-14 received. in the threaded up-...
per end of a cylindrical fuse housing. 15, .the ..
threads .in the. housing..extending. helow. those
necessary.for.the attachment. of the.closure plug, .
for. a. purpose that .will. presently .appear. . The ..

0 plug 13, like the:plug. 10, is.provided with a flange. .

{6 which,bears upon. a compressible disk. 16’ in-_..

terposed bétween -the, flange and. the. top of the ..
plug.40. . ’

Thé fuse.housing is. H-shaped in section, thus. .
proyiding_a. floor..or partition. 11 which is pro:..
vided with & flash passage. 48 therethrough.com- ...
municating at its upper end with a chamber. (9
formed.by the walls.of the housing and. a.remov-
able threaded disk 28, the.threads of which disk .
occupy. the extended threads. of the fuse housing... .

The Jower part.of the housing below the floor..
11 i5 internally. and.somewhat. extensively thread-...
ed as shown,.the threads extending short of the...
floor. .. The lower-part.of the housing.is. occupied.:-
uppermostly.by a threaded.thimble 21 having a. -
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central shouldered aperture, near its lower end,
the bottom of the thimble being cone-shaped.
Below the thimble the housing receives the
threaded head 22 of the firing device holder 23,
This holder has a cdentral bore 24 opening at its
upper end into a shallow cone-shaped chamber
25. The lower end of the holder has a flange 26
which forms a seat for the lowermost element 27
of the multi-part firing pin, which component is
the one to whose length is added other compo-
nents, in this case a plurality of balls 27, pref-
erably of glass or agate. A lateral integral ex-
tension 28 open ab its upper end communicates
at its lower end with the holder and forms a
pocket for the balls 21°. 'The wall of the holder is
recessed as indicated at 30 for the passage of a
spring finger 38’ whose Ilower end extends
through the recess into the hore of the holder,
the finger serving to hold the ball in the bore of
the holder after it has been forced from the bot-
tom thereof by the element 21. The space below
the lower end of the finger and the bottom of the
pocket is such as to permit the passage of a ball
bast the end of the finger out on to the top of 21
in position to be forced upwardly upon the up-
ward movement of said element 27, when move-
ment is effected by the contact of said element
with the bottom of the sump 5, in the porcelain
section 5, as will more fully appear in the de-
scription of the operation.

Below the closure plug i3 in the fuse housing
is the threaded removable disk 28 which holds in
bosition a disk 33 of suitable primer material,
which in turn rests upon an annular booster pel-
let 84 seated on the floor 17 of the housing. In
the center of the pellet is a detonator 35 commu-
nicating with a primer charge 36 contained in an
opening in the top of the thimble 2(. A trans-
verse bore in the thimble receives a capsule 36",
stabilized in the bore by a suitable cement. The
capsule is in position to be crushed upon opera-
tion of the firing element 87, whose head is sup-
ported in the shouldered aperture in the thim-
ble. -The lower portion of this firing element ex-
tends slightly into the open upper end of the bore
of the holder in position to be engaged by the up-
bermost ball or component of the firing device in
that operation of the mine that is to be the effec-
tive one. A spring washer 38 engaging a groove
in the piston body, holds the piston head seated
in its aperture in the thimble.

Surrounding the cylinder 8 is an annular re-
ceptacle 39, open at its upper end and receives
an additional booster charge of suitable explo-
sive material adapted to be set off by the charge
in the fuse holder.

Ag stated at the outset the mine operates upon
the bellows principle, in that the upper and low-
er sections are moved in relation to each other,
and means is required to restore the sections to
normal position in an operation short of the one
in which the mine is exploded. For this purpose,
there is interposed between the laminated disk 6
and the lower section 3, a ring 48 of sponge rub-
ber or other resilient material which may be re-
placed by a spring made of some non-magnetic
material.

The upper and lower sections are suitably
spaced apart and are virtually entirely surround-
ed by a suitable number of layers of canvas 41 or
other suitable flexible non-magnetic material
that will allow the sections to be moved toward
each other, or in the manner of intended opera-
tion, the top. section moved toward the lower one,
responsive to a pressure upon the top of the mine
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4
such as that produced by the weight of a vehicle,

and to limit their movement in the opposite di-
rection, in operations short of the final one.

. Space Is left between the cylinder 8 and the
fuse housing so that the fuse unit may be readily
inserted in the mine, and to make the plugs 10
and 13 conveniently available the canvas stops
considerably short of the center of the top of the
upper section, and its inner boundary is prefer-
ably defined by a ring 42 seated on the top section.
‘Within the ring is a rubber ring 43, the interior
of which is ocecupied by the upper plug 13, with
no part of the plug extending above the ring.

-The main charge may be of any suitable ex-
plosive, and also the brimer materials. 'The
booster pellet and detonator 35 may employ con-
ventional ingredients; the contents of the capsule
may be an acid component and the primer ma-
terial associated closely therewith may be a com-
bound ignited by contact with sulphuric acid as
is well known in the art, and cbviously the multi-
part firing device shown may be employed to
actuate any suitable primer for initiating ex-
plosions or for starting bowder trains ete.

An appropriate number of firing device com-
bonents, balls in the present embodiment of the
invention, are placed in the pocket in the exten-
sion 28, the number determining the number of
ineffective operations the mine will endure be-
fore the final or exploding one. The lowermost
ball, by gravity, rolls out upon the firing element
21, there to stay until the upper section of the
mine is depressed, when the element 27 striking
the bottom of the sump 5% will force it upwardly
above the spring finger 39. Obviously, in suc-
ceeding operations like that just explained, the
balls will be built up in the bore 24 until they
span the distance between the lower and upper
firing elements 21 and 37, when upon the suc-
ceeding operation of the mine, it will be exploded.

As stated, the mine is made of non-magnetic
material throughout and will, preferably, where
feasible be made of plastic. However, the upper
and lower sections - will preferably be made of
borcelain or like material with insulating prop-
erties and offering such resistance to the explo-
sion as to fragment destructively. The compo-
nents of the firing device will breferably be of
glass or agate and of such weight and smoothness
as to assure that they fall quickly, by gravity,
to position to be fed into operative position.

The mine illustrated is arranged to be exploded
on the fourth impact, there being. four balls in
the holder. Should it be desired to have if ex-
plode on some other impact within the range of
the number of balls in the holder, the fuse hous-
ing will be removed and the element 27 manually
manipulated to feed a, number of balls into align-
ment with the elements 27 and 37. In order that
one may see the number of balls so fed, I provide
a narrow elongated slot 44 in the holder. Ordi-
harily this manual manipulation will not be neces-
sary, since the order of explosion will be taken
care of in the first place, but in some emergency
or in the force of changed plans, such variation
in the exploding order might be desirable;

I claim:

1. A contact mine comprising a pair of rela-
tively movable spaced sections, one of which con-
tains an explosive charge, Tesilient means nor-
mally holding said sections in spaced relation, g
fuse carried by one of the sections and including
a primer and a firing element, a firing device car-
ried by one of the sections and comprising a plu-
rality of separate components, a predetermined
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number of which are adapted to be successively
prought into alignment with said firing element
‘until said components span the space between
the last fed component and said firing element,
and means carried by one section arranged to feed
said components successively toward said firing
element upon the movement of said sections to-
ward each other.

2. A contact mine comprising a cup-shaped
upper section adapted to receive the main ex-
plosive charge and a lower section spaced from
the former, resilient means between the sections
for spacing them and returning the upper section
to normal position after its depression toward
the lower section, a fuse in the upper section
having a primer charge and formed with 2 hollow
-extension, an-upper firing-element in the fuse
adjacent the primer charge, and a second firing
element reciprocable in the lower end of said
hollow extension, said lower element arranged
to be reciprocated by contact with the lower sec-
tion, and an additional firing device comprising
separate components between the upper and
lower firing elements but normally out of line
therewith, said additional components being
adapted to be fed by the lower firing element
successively into alignment with said upper firing
element upon the reciprocation of the lower ele-
ment until the additional components span the
space between the last fed components and the
upper firing element to complete the firing means.

3. A contact mine comprising upper and lower
relatively movable sections, the upper section
adapted to receive the main explosive charge,
resilient means spacing said sections apart and
for returning the upper section to normal position,
a removable plug in the top of the upper section,
2, fuse housing carried by said plug and extending
in proximity to said charge, said housing formed
with a transverse partition intermediate its ends
and having a flash passage therethrough, a
pbooster charge and a primer charge seated on
the upper.side of said partition, a thimble below
the partition and having an axial opening there-
through communicating with the flash passage,
a firing element in the lower part of the opening
and a priming charge in the upper part, said
thimble being further provided with a fransverse
bore having therein a capsule of frangible ma-
terial and containing a primer igniting fluid, said
capstule being adapted to be ruptured by the firing
element, a hollow extension carried by said hous-
ing and having a pocket at one side thereof open-
ing into the lower part of said extension, a second
firing element reciprocable in the lower part of
the extension, and a predetermined plurality of
balls in the pocket arranged to be fed consecu-
tively toward the upper firing element by a suc-
cession of contacts between the lower firing
clement and the lower mine section until the
space between the upper and lower firing elements
is spanned by said balls whereby to explode the
mine upon its succeeding operation.

4. 'The invention of claim 3, characterized in
that the hollow extension of the fuse housing has
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a spring finger extending into the path of move-
ment of the firing device components to sup-
port the components when they have been fed
beyond the end of the finger.

5. The invention of claim 3, characterized in
that the upper and lower sections have suitably
secured thereto a covering of flexible material
securing the internal parts of the mine in proper
relative position and permitting the bellows-like
action of the mine in operation.

6. A contact mine comprising a pair of spaced
sections, means connecting said sections for
movemert toward and from each other, resilient
means urging said sections into spaced relation,
a fuse carried by one said section and including
a primer and a firing element, a plurality of
separate components mounted in a channel be-

tween said sections, and means hetween sald see-

tions including a pin spaced from said firing ele-
ment and movable by and in response to0 relative
movement of said elements, to successively feed
said components into the space between said fir-
ing element and pin whereby to fill said space and
mechanically transmit to said firing element a
final one only of a predetermined number of
movements of said pin.

7. In an explosive contact mine, a pair of
sections, means connecting said sections for
guided movement toward and from each other,
resilient means urging said sections into spaced
relation, detonator means in one element and in-
cluding a firing element, a firing pin spaced from
said element and movable in response o relative

. movement of said sections, a plurality of balls,
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and means for feeding said balls individually
into the space between said pin and element by
and in response to relative movement of said
elements to fill said space and thereby mechani-
cally connect said pin and element and detonate
the mine only after a predetermined number of
relative movements of said sections.

8. A contact mine comprising a pair of rela-
tively movable sections, & normally spaced deto-
nator and firing pin in said mine, a series of
balls in said mine, and means responsive to rela-
tive movements of said sections to feed said balls
into the space between said detonator and firing
pin to thereby mechanically connect said pin
with said detonator after a predetermined num-
ber only of said movements.

JOHN B. TRAYLOR.
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