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_The present invention relates generally to
blasting accessories, and more particularly to a
device affording protection for a blasting car-
tridge during emplacement thereof in a shot hole
and during the period which it “sleeps.”

Briefly, the invention comprises a novel device
adapted to fit over the end of a cylindrical blast-
ing cartridge to serve both as means to effect em-
placement of the cartridge without damage
thereto and as means to exclude water therefrom.
Additionally, the device may include guiding
means for snaking the cartridge past projections
in the shot hole, means to contain a detonator
within the cartridge, means to ground an electric
detonator, and means to guide detonator leg wires
away from the cartridge so as not to be damaged
during emplacement of the cartridgs.

Geophysical prospecting for minerals with the
seismograph has become increasingly widespread
during the past several years. In this type of
geophysical activity, a basic aim of the prospector
is to set off an explosion or “seismic blast” at a
predetermined depth below the surface of the
earth and to receive a record of the disturbance
on a seismograph. With foreknowledge of the lo-
cation and approximate force of the blass, the
prospector is able to interpret the recorded effect
of the blast in terms of geologic structure.

In the conduct of this type of geclogic explora-
tion, it has been found most practical to drill and
charge a number of holes in an area to be in-
vestigated before exploding any of the individ-
ual charges. Thus, many of the explosive charges
must “sleep” for a period which may extend for
days or even weeks. It is then not uncormmon for
the charge to fail to explode properly dus to poor
detonation of the primer charge.

Poor detonation may result from several causes,
one bheing admission of water to the primer ¢harge
which may result from damage to the blasting
cartridge during emplacement in a shot hole. It
is a. general object of the present invention, there-
fore, to provide a device which will afford pro-
tection to a blasting cartridge during its em-
placement in the shot hole.

In loading a vertical shot hole, which may be
several hundred feet deep, as in seismic blasting,
the charge is generally 10wered as far as possible
into the hole by suspension means in order to
avoid unnecessary shock and resulting damage to
the charge. Frequently, however, due to rough-
ness of the hole, changes in direction of the hole,
or the encounter of water and mud, the charge
must be pushed or pounded upon with consider-
able force. The implements used in the past for
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thus lowering and forcing a charge into a shot
hole have been generally of a type that depended
upon cooperation of the blasting cartridge itself
for attachment thereto with resultant puncturing
or bursting of the container for the explosive
mixture. It is a more specific object of the in-
vention; therefore, to provide a device for at-
tachment to a standard blasting cartridge which
will confine that portion of the blasting car-
tridge most susceptible to damage as above de-
scribed and which further will provide means
both for suspending the cartridge and for absorb-
ing the shock of forces applied to drive the car-
tridge downward in a shot hole.

Tt has also been common practice in the past
to prime a Dblasting cartridge by punching a
hole through the container to permit the inser-
tion of a detonator. Obviously, if a cartridge
thus primed is placed in water, as is more ofien
than not the case, in seismic blasting especially, .
this method of priming affords access of water to
the primer charge with resulting deterioration
thereof. It is another specific object of the in-
vention, therefore, to proevide a device of the type
described which device incorporates a detonator
holder by means of which the blasting cartridge
may be efficiently primed without adverse effect
in respect to water resistance thereof.

In lowering a primer charge having an elec-
tric detonator inserted therein, the electrical
conductors or leg wires are susceptible to being
broken or having the insulation scraped off by
sharp rock ledges within the shot hole. This
may cause short circuiting and failure to deto-
nate. Destonating fuse, when used, is of course
subject to similar damage. Obviously, the sus-
ceptibility to such damage is increased where
the lead elements must run along the side of the
blasting cartridge as in “sidewall priming.” To
reduce the likelihood of such damage to the lead
elements, resort has been had to “end priming,”
but this has only substituted one type of difficulty
for another, in that the emplacement of the
primer charge is complicated by the presence of
a detonator at the upper end of the cartridge.
It is another specific object of the invention,
therefore, to provide a device of the type de-
seribed, which device incorporates means for
protecting an end primed cartridge including
means for protecting the detonator from contact
with appropriate emplacing implements, and in-
cluding means for guiding the detonator lead
elements for protection thereof. )

Not infrequently, electric detonators have been
set off prematurely through an accumulation of
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static electricity thereupon, particularly during
electrical storms. Such an occurrence not only
results in loss of explosive and frequently of
drilling effort, but also is dangerous to personnel.
Fortunately, such premature explosions can be
almost completely eliminated by grounding the
case of the detonator. This may be accom-
plished, as in the past, by attachment of a “third
wire” to the detonator. However, it is another
specific object of the present invention to pro-
vide a device of the type described, which de-
vice incorporates means for grounding an elec-
tric detonator without the necessity of a third
wire being attached to the detonator.

Shot holes, particularly those which penetrate
the lithosphere as far as is customary for seismic
blasting, generally contain water or ‘“driller’s
mud” which tends to float the blasting charges
disposed therein. Thus, a charge which has heen
emplaced to a predetermined depth, there to
sleep untili detonated, may, during the interim
between emplacement and detonation, rise to an
unknown depth thereby destroying the accuracy
of the interpretation given to the data recorded
by the seismograph. A charge or a portion thereof
may also be inadvertently dragged upwards from
the depth to which it has been obviously lowered
during withdrawal of loading implements from
the hole. It is another specific object of the
present invention, therefore, to provide a device
of the type described, which device incorporates
means to prevent a blasting cartridge from ris-
ing above a depth to which it has been lowered.

Other objects and advantages will be obvious
from the following description taken with the ac-
companying drawing, in which:

Fig. 1 is a side elevational view of a protective
device constructed in accordance with the teach-
ings of the present invention;

Fig. 2 is a top view thereof;

Fig. 3 is a side elevational view thereof, as
viewed from the right of Fig. 1;

Pig. 4 is a sectional elevation taken generally
along the line 4—4 of Fig. 3, the anchor rods heing
removed to conserve space;

®ig. 5 is a sectional plan taken generally
along the line 5-—5 of Fig. 3, the clamp bheing re-
moved to maintain clarity of the figure;

Fig. 6 is a reduced fragmentary sectional ele-
vation of a modification of the protective device
of BFig. 1;

Fig. 7 is a reduced fragmentary sectional ele-
vation thereof, as viewed from the right or left of
Fig. 6; and ‘

Fig. 8 is a reduced plan view thereof.

Referring to the drawing more particularly by
means of reference numerals, an embodiment of
the present invention is shown as 10 in Figs. 1
through 5. Here, the protective device {0 com-
prises a sleeve {2, preferably of sheet metal, hav-
ing a lower open end {4 and an upper closed end
i16. The sleeve 12 is adapted to fit over the end
of a standard cylindrical blasting cartridge 17
comprising a container 19 and an explosive mix-~
ture 21. A slot 18 extends vertically from the
open end {4 to provide means for partially col-
lapsing the lower portion of the sleeve 12, there-
by to assure substantial frictional engagement
with the cylindrical container 19 of the blasting
cartridge {7. Additionally, indentations 280 may
be provided to extend inwardly of the sleeve (2
and thus more positively to engage the container
{9. An appropriate well known type of clamp or
clasp 22 is secured as by welding, soldering, or
riveting, to opposite sides of the slot 18 to aid in
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collapsing the sleeve 12 and to refain it in col-~
lapsed position. Alternatively, the here men-
tioned means for retaining the cartridge 7T in
received relationship with the sleeve i2 may be
dispensed with, and internal anchors, as disclosed
in my co-pending application for Device for Re-
ceiving and Anchoring Blasting Charges, Serial
No. 212,732, filed February 26, 1951, may be sub-
stituted therefor.

A plurality of flexible anchor rods 24, prefer-
ably at least three, are secured as by welding or
soldering, at their lower ends to the outside of
the sleeve {2 intermediate the ends thereof and
are disposed in substantially equal spaced rela-
tion around the circumference of the sleeve 12
to extend upwardly therealong as shown in Figs.
1 and 2. The upper portions of the rods 24 are
bent outwardly away from the sleeve (2 for a
purpose to be described hereinafter. These an-
chor rods 24 are structurally similar to those
described in the aforementioned application,
Serial No. 212,732, this application being a con-
tinuation-in-part of the subject matter originally
disclosed therein.

A welded or soldered buffer assembly 26 com-
prising buffer rods 28 and a buffer platform 30
constructed as clearly shown in Figs. 1 through 5
is secured to the upper portion of the sleeve {2.
The buffer platform 30 may be expanded metal,
woven wire, or even a flat plate. It is desirable
for the buffer platform 38 to have side openings
as at 32 in Fig. 2, and to this end, the outer ends
or edges of a screen may be bent as shown at 34.
If a plate, rather than a screen is used, appro-
priate slots or indentations may be provided
around the periphery to correspond to such open-
ings.

The end 18 of the sleeve {2 is closed by a disk
36. A detonator holder 38 comprising a tubular
member 48 having a closed, tapered end 42, as
shown in Fig. 4, may depend from the disk 36.
The detonator holder 38, however, is not requisite
to the construction herein disclosed, and, even if
used, need not be of the exact form depicted in
the drawing. Any appropriate modification of &
detonator holder as disclosed in my co-pending
application for Detonator Holder, Serial No.
212,733, filed February 26, 1851, of which this
application is a continuation-in-part, may be
used.

A modified form of buffer assembly is shown in
Figs. 6,7 and 8. Here, o buffer assembly 44 com-
prises buffer rods 48 and a buffer ring 48 which
cooperate to form a buffer platform §0 when ar-
ranged as clearly shown in Figs. 6, 7 and 8.

1t is obvious that a protective device as herein
described may be joined with a standard blasting
cartridge (7 in the field or assembled with a blast-
ing cartridge such as 7 during manufaecture
thereof. In either case, additional or alternative
means for waterproofing the joint between the
protective device and the container 19, such as the
use of waterproof coatings, for example, may be
employed.

The protective device 10, when slipped over
a standard blasting cartridge- {7 and secured
thereto, provides for the suspension of the car-
tridge 17 by any appropriate implement designed
to engage the buifer platform 30 or 56. Also,
the platform 38 or 50 is adapted to receive any
downwardly applied force necessary for emplace~
ment of the cartridge {1 at a desired level in the
shot hole, while the sleeve 12 so constrains the
container 19 against bursting as practically to
eliminate damage to the upper end thereof.
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Moreover, the arrarigerhent of the buffer assem-
bly 3¢ or 58 with respect to the sleeve 12 and
the detonator holder 38, where used, provides
protection for an end-primed cartridge 17, and
the openings, such as 32 and 34, provide means
to guide the detonator lead elements, such as
a detonating fuse or the leg wires of an electric
detonator, away from the detonator itself and
over toward the side of the shot hole.

Prior to insertion of the protective device {8
in a shot hole, the flexible anchor rods 24 are
bent outwardly, away from the sleeve {2, suffi-
ciently to insure their making resilient contact
with the sides of the shot hole, thereby to serve
a dual purpose. The anchor rods 24 will ob-
viously permit the protective device 10 to be
lowered or pushed downwardly into a shot hole,
but they resist upward movement of the device
1@ in the hole due to their upper ends engaging
the normally rough inside surface of the hole
and thereby serve to anchor the associated car-
tridge 17 at the lowest level at which it is em-
placed. The anchor rods 24 also serve as ground-
ing elements for electric detonators. Static elec-
tricity accumulating on an electric detonator
disposed in a metal detonator holder 38 may be
led off by way of the detonator holder 38, the
disk 88, the sleeve (2, and the anchor rods 24,
which are in contact with ground, thus eliminat-
ing the necessity for a “third wire” to the detona-
tor for grounding purposes.

It is apparent that a protective device of the
general type above described fulfills the objects
and advantages sought therefor.

It is further apparent that numerous combina-~
tions and variations of elements and construc~
tion will be obvious to those skilled in the art.
It is to be understood, therefore, that the fore-
going description and the accompanying drawing
have been given by way of illustration and ex-
ample, It is further to be understood that
changes in the form of elements, rearrangement
of parts, and substitution of equivalent elements
are contemplated as within the scope of the
present invention, which is limited only by the
claims which follow.

What is claimed is:

1. For use with a blasting cartridge, a protec-
tive device to profect an upper end of the car-
tridge against damage during and after emplace-
ment thereof in a shot hole, said device com-
prising tubular confining means closed at. one
end to withstand a tendency of said end of the
cartridge to burst, means to secure said confining
means to the cartridge, and means cooperative
with said confining means whereby said device
may be engaged by suspension means for the
purpose of lowering the cartridge in a shot hole
and whereby said device may receive downwardly
directed forces intended to overcome resistance
to desired downward movement of the cartridge
in the shot hole, said means cooperative with
said confining means including a platform dis-
posed above and apart from said confining means,
there being a plurality of supporting elements
therebetween.

9. For use with a blasting cartridge, a protec-
tive device to protect an upper end of the car-
tridge against damage during and after emplace-
ment; thereof in 2 shot hole, said device compris-
ing tubular confining means closed at one end
to withstand & tendency of said end of the car-
tridge to burst, means to secure said confining
means to the cartridge, and means cooperative
with said confining means whereby said device
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6
may be engaged by suspension means for the
purpose of lowering the cartridge in a shot hole
and whereby said device may receive downwardly
directed forces intended to overcome resistance
to desired downward movement of the cartridge
in the shot hole, said meahs cooperative with
said confining means including a platform dis-
posed above and apart from said confining means,
there being a plurality of supporting elements
therebetween, said platform having receiving
means at the periphery thereof for guiding a
lead element associated with a detonating de-
vice.

3. For use with a blasting cartridge, a protec-
tive device to protect an upper end of the car-
tridge against damage during and after emplace-
ment thereof in a shot hole, said device com-
prising tubular confining means closed at one
end to withstand a tendency of said end of the
cartridge to burst, means to secure said confining
means to the cartridge, means cooperative with
said confining means spaced above said closed
end whereby said device may be engaged by sus-
pension means for the purpose of lowering the
cartridge in a shot hole and whereby said device
may receive downwardly directed forces intended
to overcome resistance to desired downward
movement of the cartridge in the shot hole, and
a detonator holder disposed within said confining
means adjacent said closed end, said detounator
holder comprising a tube extending from said
closed end coaxially inwardly of said confining
means, said tube having a closed inner end and
an open outer end.

4, Tn a device for use with a blasting cariridge,
tubular means closed at an upper end to confine
an upper end of the cartridge, means to secure
the device to the cartridge, means forming a
well-like chamber within said confining means
adjacent the closed upper end thereof whereby
to receive a detonator in the upper end of the
cartridge, platform means disposed above and
spaced from said means to receive a detonator,
thereby to cooperate with said confining means
to protect the upper end of the cartridge against
downwardly directed forces required to emplace
the cartridge at a desired depth in a shot hole,
and means in said platform means for guiding
a defonator lead element to the edge of said
platform means for extension therepast.

5. For use with a blasting cartridge, a metallic
protective device to protect an upper end of the
cartridge against damage during and after em-
placement thereof in a shot hole, said device
comprising tubular confining means closed at one
end to withstand a tendency of said end of the
cartridge to burst, a detonator holder integral
with said confining means and disposed there-
within adjacent said closed end, and means in-
cluding angularly disposed trailing rods secured
to said confining means and adapted to main-
tain continuous contact with the wall of the
shot hole, said latter means being adapted both
to restrain said confining means from upward
movement in the shot hole and to cooperate with
said confining means and said detonator holder
in providing a path of electrical conductance be-
tween a detonator disposed within said detona-
tor holder and the wall of the shot hole.

6. In combination, a blasting cartridge com-
prising a closed eylindrical container containing
an explosive mixture, and means for protecting
an end of said blasting cartridge during emplace-
ment thereof, said means comprising cup-like
means adapted to receive said end of the blasting
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