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This invention has for its object an explosive
drill or perforator which.is of general use for
boring operations, demolitions, destructions and
parcelling operations. and is more particularly
intended for use in boring a deep hole in a prede-
termined direction in any natural or: artificial
obstacle.

According to certain features.of the invention,
the.improved.perforator comprises a casing hav-
ing a longitudinal axis of symmetry, made of a
light material such as cardboard or. sheet metal,
and housing from rear. to front at. least. one

priming charge in contact by a.relatively wide.

surface with a main explosive charge provided
with a.cavity or recess flaring towards the front

end of the casing, a fixation device being secured.

to._said front end in order to maintain a prede-
termed spacing. between the fore plane of said
cavity and the surface of the obstacle to be bored.

Other  features of the invention will' appear @

from the following deseription.

In the accompanying drawings given by way
of example:

Fig. 1 is a longitudinal section of the device,

Pig. 2 is g similar view of a modified construc-
tion,

Figs. 3 and 4 show diagrammatically other ar-
rangements.of the charges.

In:the example shown in Fig. 1, the drill.or:per-
forator comprises a cylindrical container: or
casing | of-cardboard or metal-closed at.its rear
end:.by-a wooden plug 2 secured in the container
by means.of screws 3. The front or inner surface
of said plug which is a surface of .revolution.co-
axial with the casing comprises:a: central spheri-
cal part 4 and a flaring conical part 6. In front
of the plug, the casing contains: a priming charge
T'made of an explosive material piled up, cast or
highly compressed. Said charge is:contained in
the bottom of the plug and is terminated at the
front by a cross plane surface 8 of a compara-
tively:great area. A blasting charge {0 is placed
in front of said priming charge, the front. sur-
face .of the same being a sphero-conical flaring
surface. coaxial with- the casing and having a
shape similar to the-front face of the plug. The
thickness of the composite charge in a direction
parallel to the axis of the casing is substantially
uniform-at all points of its cross section.

The container | carries at its front end a tubu-
lar extension i1 open at both ends which is pro-
vided at its front end with attaching means such
as a bracket (2 by means of which it may be
readily secured to the obstacle 13 to be bored, as
for instance by a nail 14,
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;. glven to the rear part of said. charge.

2

‘When. a. perforating operation is to be made,
the casing is fixed to the obstacle so that its axis
coincides. with the direction of the bore to be
drilled and a combined.detonator and fuze {5 is
inserted through a hole provided axially in the
rear end of plug 2 so as to contact with the
priming or firing charge 1.. The shot is then fired.

The initial impulsion imparted by the detona-
tor fuze 15 is transmitted from the rear to-the
iront first to the priming charge 7 and then to
the explosive charge 10.. The detonation is prop-
agated frontwards by a. decomposition. of the
main charge in successive layers having a shape
corresponding. substantially to the shape initially
In this
manner the explosive waves. are directed and
concentrated towards: a point located ahead
somewhere on. the axis of the casing, i. e..on the
axis of perforation.. By this.means a maximum
concentration of the explosive waves. is obtained
in the desired direction with a minimum weight
of explosive material: The device has thus a high
efficiency.

The. casing being made of g light material can
be. easily. manufactured at reduced costs. The
device is not heavy and can be-easily manipulated
and it ensures a very small projection of inoffen-
sive.splinters.

The length of the tubular extension {1 is so
calculated that when the device is in firing posi-

‘tion the front face of the whole pyrotechnical

body will be located at a distance from the oh-
stacle corresponding to the maximum. efficiency.
Said distance, which varies- according to the
shape of the charges and the material constitut-
ing the obstacle is in all cases less.-than 1.5 the
diameter of the charge. By merely placing the
front end of the extension in contact with the
obstacle, the device will thus be used in the best
conditions:

Instead of the shape described above; the
front faces of the plug; priming charge and blast-
ing charge may have'the shape of other surfaces
of revolution of a conoidal:character such:as a
paraboloid, an ellipsoid, etc: as.shown in Fig. 2.

In this case, instead of:being plane, the contact
surface between: the. priming charge: and the:
blasting charge has such a shape that the priming
charge. will . partly envelop. the blasting: charge.

Such an arrangement-is of peculiar advantage,
when the blasting speed of the-priming charge-is
higher than that of the main charge. RFirstly-it
ensures a substantially simultaneous lighting at:
all points of the- contact surface between-the
priming charge and the main charge, so that the:
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propagation of the detonation in said main
charge occurs by successive layers shaped as
bodies of revolution, which increases the piling
up effect within the charge.

Secondly, it ensures an increase of concentra-
tion of the blasting effect in the axial direction of
the gstructure, due to the “refraction” of the

detonation waves when passing from the priming

charge to the blasting charge.

In this manner the efficiency of the perforator
is increased due to a better concentration of the
blasting efiect in the axial direction of the de-
vice.

In some cases, it may be de51rab1e to adJust :
15

with a greater accuracy the direction of the axis
of perforation. For this purpose, the device is

10

completed by a funnel shaped hollow member I8 -

(Fig. 2) having removably and telescopically en-
gaged in the free end of the casing |. A short
hole 19 having a small diameter is drilled in the
face of the obstacle or structure to be bored. In
operation, the reduced end or nozzle of said fun-
nel member 18 is introduced into said hole. The
device is thus given at once a correct position in
which it is properly secured on the obshacle or
structure to be drilled. :

The construction may be so ‘aewsed that for
storing and handling purposes the funnel will be
placed inside the easing extension in an inverted
position, as shown in dotted lines in the lower
part of Fig. 2. The bulk of the whole device is
thus reduced and the funnel acts as a protectna
covering for the front end of the same.

The plug 2 may be composed of separate pieces
of wood or cardboard or by a body of an inert
material such as earth or kieselgulir, which will
not become agglomerated  or solidiﬁed under

physical or chemical actions (shocks, heat, etc.) ..

Said body is held at the rear end of the casing
by an end wall 20, as showx in Fig. 2. In said
figure, the casing is made of sheet metal.

Fig. 3 shows another modification in which a
plurality of priming charges is provided.: In said
figure, the blasting chalge 29 is partly enveloped
by a priming charge 21 whlch is itself partly en-
veloped by a priming chawe 22 at the top.of
which is provided a recess 23 for housing the
detonator fuse. The shape of the charges-is of
the type described with reference to Fig. 2. As
shown approximately in Fig. 3, the solid angle at
the apex of each charge gradually increases from
one charge to the next, from the rear end to the
front end of the device.
materials constituting the various charges are
chosen of different grades or are compressed dif-
ferently one from another so that the detonation
speed in the charges will progressively decrease
from the rear end to the front end of the device.

In this manner, the concentration of the det-
onation waves along the axis of the device will
progressively increase from the first priming
charge 22 which is fired directly by the detonator
fuse to the second priming charge 21 and then to
the blasting charge 29, Wh1ch will mmease the
efficiency of the device.

Fig. 4 shows a further modification in which
recesses 28, 26, 27 are formed in the outer face
of the second priming charge 21, which may be
considered as an intermediary priming charge or
an orientation charge. Said recesses are so.ar-
ranged that their axial lines such as a, b, ¢ will
converge to a peint d located on the axial line of

the casing, which is also the axis of the recess.
or cavity formed by the outer face 7 of the blast-.

Moreover the explosive

4

ing charge. By providing such recesses, the con-
centration of the blasting waves along the casing
axis is further increased. Said recesses could
be bodies of reveolution and have an annular or
toroidal shape.

The whole of the priming and blasting charges
can be wrapped in a light envelope made of paper,
cardboard or metal, according to the shape and
nature of the constituents of the charges, so that
they may be 1ntroduced more easily into the
casing.

Having now described my invention what I

/ claim as new and desu*e to secure by Letters Pat-

ent is:
1. In an explosive drill having an outer casing
having .a. base ‘portion closing one end thereof

- whilst-the other end is open and free and a drill

~hollow charge in said casing adjacent said base
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portion, means for securing said drill to the
structure to be drilled comprising a sleeve en-
gaging the free open end of the casing, a sub-
stantially funnel-shaped member attached to the
outer end of said sleeve, said member terminating
in a tube adapted to enter a hole of small di-

ameter in the structure to support the drill on
the structure.

2. In an explosive drill having an outer cmg«
ing having a base portion closing nne end thereof
whilst the other end is open ‘and free and a drill-
ing hollow charge in said casing adjacent said
base portion, means for securing said drill to the
structure to be drilled comprising a sleeve, en-
gaging the free open end of the casing, a conical
member secured to the free end of the sleeve and
an elongated tube secured to the reduced end of
the conical member, the tube being adapted for
insertion into a hole of small diameter provided
in the structure to be drilled to secure said drilt
in the swucture .

" RAYMOND JASGE.
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