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This mventwn has for its object. an exploswe.

(CL 102—24)

drﬂl or perforator which is of general use for
 bhoring apera,tlons demolitions, destructions and

parcelling operations and is more partlcularly

~ intended for use in boring a deep hole in a prede~
- termined dwectmn in any natural or artificial

obsta.cle

_ 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 15 is:
5 inserted through a hole provided axially in the

According to certain features of the invention, .
~ the.improved. perforator comprises a casing hav-

ing a longitudinal axis of symmefry, made of a
- light material such as cardboard or sheet metal,

and housing from: rear to front at least. one

10

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 T and then to

the explosive charge 10.. The detonation is prop-

 agated frontwards by a decomposition. of the

| ﬁprimmg charge in contact by a. relatively w1de._.

surface with a main explosive charge provided
with a. cavity or recess flaring towards.the front
end of the casing, a fixation device bheing 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 mventmn will appear .

'from the followmg deseription.
- In the accompanying drawmgs given by way
of example:
- Fig. lis a longltudmal section of the device,
- PFig. 2is a snmlar view of a modified construc-
| tion N
- Pigs. 3 and 4 show dmgrammatlcally 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

15
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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 bhlasting 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 2 nail (4.
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surface between the priming charge: and the.

50

03

main charge in successive layers having a shape
correspondmg substantially to the shape initially
given to the rear part of said. charge. 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 a Ilght material can
be. easily manufactured. at.reduced costs.. The -
device is not heavy and can be-easily manipulated
and it ensures. a very small pro;;ectmn of inoffen-
sive splinters. |
The length of the: tubular. extensmn i 1s 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.ob-
stacle corresponding to the maximum efficiency. -

- Sald 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

_cond_lt10ns

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

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. Firstly-it
ensures g substantially simultaneous lighting at
all points of the-confact 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
hodies 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 prlmmg

charge to the blasting charge.

In this manner the efficiency of the perfora‘tm |
1s Increased due to a better concentration of the
blasting ef’ect in the axial direction of the de-

vice.

with a greater accuracy the direction of the axis

o

ing charge. By 'providing such recesses, the con- '

- centration of the blasting waves along the casing

In some cases, it may be desnc'able to adjust'f
15

of perforation. For this purpose, the device is -

completed by a funnel shaped hollow member {8

(IMig, 2) having removably and telescopically en-
gaged in the free end of the casing |.

nel member 138 is mtreduced into said hole. The
device is thus given at once a correct pomtlon in
which it is pfoperly secured {m 'thP Obs acle or
structure to be drilled.- e

The construction may be so Qewsed that for
storing and-handling purposes the funnel will be

axis is further increased. Said recesses could

- be bodies of revolutmn and have an annular or

toroidal shape. _.
The whole of the priming and blastmg chargea |
can be wrapped in a light envelope made of paper,

- cardboard or metal, according to the shape and
“nature of the constituents of thie charges, so that

10

they may be 1ntroduced more easﬂy into the

_._casmg

Havmg now descrlbed my mventmn what I

claim as new and desv:e to secure by Letters Pat-~

ent is:
1. In an exploswe drﬂl havmg an outer casing
having .a base portion closing one end thereof

whilst;the._ cther end is open and free and a drill

. hollow charge in said casing adjacent said base

A short =
~ hole {8 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-

placed inside the casing extension in an inverted |

position, as shown in dotted lines in tnaﬂ lower
part of Pig. 2. The bulk of the whole device is
thus reduced and the funnel actu as protectiw
aovering for the front end. of the same.

The plug 2 may be composea of sepalaue p‘re{:ea

of wood or cardboard or by a body of an inery

material such as earth or Lleselguhl whmﬁ will
not become agglomerated or solidified under

ghyslcal or chemical actions (shocks, heat, etc.).
Said body is held a,t the rear end of the casing

y an end wall 29, as shown in g, 2. In said
ﬁﬂ'me the casing is made of sheet, metal

Tig. 3 shows another modlﬁcatlon in whmh a_

plurality of priming charges is provided. In said
figure, the blasting charge 29 is partly envel&pea
by a pr iming cha,rge 21 Whmh is 1tge1f partly en-
veloped by & prlmj.ng charge 22 at the top . of

‘which is provided a recess 23 for housmg the

detonator fuse. The shape of the charges 1:3 oi

the type described with. reference to Fig. 2. As
shown approximately in Fig. 3, the SOlld anglﬂ at
the apex of each charge gradually increases from

ot
&1

portion, means for securing said drill to the

-s_tructure_ to bhe drilled comprising a .sleeve_ en-
-gaging the free cpen end of the casing, a sub-

stantially funnel-shaped member attached to the
outer end of said sleeve, said member temmnatmg |

in a tube adapted to enter a hole of small di- ;

ameter in the struct urﬁ to, _..;-upnor_t tne drﬂl on
the structure. - | |

Z. In an exploswe cirﬂl havmﬂ* an outer cas-
ing having a base portion closing one end thereof

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

ing holiow charge in said casing adjascent 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 heing adapted for

insertion into a hole of small diameter provided

40

in the. structure to be dl 1lled to securn said drﬂl |

in the Suructure
RAYMOI\TD JASSE
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The followmg refezencem are of Iecmd 111 the

. ﬂ‘!e of this pa,tent
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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 gif-
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 conecentration 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, thh Wlll mmease the -

efficiency of the device.

Fig. 4 shows a further modzﬂca,twn in Whlch
recesses 25, 25, 27 arée formed in the outer face
of the second priming charge 21, which may be
considered as an intermediary priming charge or
a1 orientation charge. Said recesses are so . ar-
ranged that their axial lines such as «, b, ¢ will

converge to a peint d locatﬂd on the amal lme of
the casing, which is also the axis of the recess .
or camty formed by the outer face f of the lola.st--,.E

. Jrr L
; .

Moreover the exploswe-

0d
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