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ABSTRACT OF THE DISCLOSURE

A booster unit containing a small base charge, and
adapted to slip over the end of a cap-, or fuse-type pri-
mary initiator to support the base charge in detonating
relationship with the primary initiator; and resuiting com-
bination of booster unit and the primary initiator as a
new booster assembly. The invention is advantageocusly
applied to the elimination of need for conventional dyna-
mite, or cast booster charge, primers for shooting rela-
tively insentive explosives such as those of the aqueous
inorganic oxidizer slurry types, and ANFO’s.

This invention relates to new initiating structure for
explosives, particularly advantageously applied to the det-

onation of relatively insensitive explosives such as of -

the aqueous inorganic oxidizer salt, and prilled ammo-
nium nitrate-fuel oil (ANFO), types.

Conventional beoster assemblies for initiaton of ex-
plosive charges are well known, They generally comprise
a suitable shell with a pressed, or cast, high explosive
charge therein, a well member extending through one
end of the shell in water-tight relationship therewith into
the body of high explosives so as to support a cap-, or
fuse-type primary initiator in detonating relationshin
with the high explosive charge. These assemblies gen-
erally utilize from 15-500 grams or more of high explo-
sive and often have diameters in the order of from 0.6
to 4 inches and greater.

Normal practice in the initiator of relatively insensitive
explosives, and particularly those above referred to. is
“prime” or initiate those explosives with a cap-sensi-
tive grade of dynamite commonly referred to as a
“primer,” or with a conventional cast booster. The primer,
and cast booster, is each usually initiated by an electric,
or nonelectric, blasting cap of No. 6 or No. 8 strength.

In the initiation of ANFO’s, in which the practice has
been particularly directed toward the use of 2 cap-s2nsi-
tive dynamite primer, it has been desirable for safety
reasons o maintain the sensitivity of the dynamite primer
at as low a level as possible within the cap-sensitivity
range, without impairment of operation of the standard
cap strength primary primary initiator. However, due to
inherencies in the manufacture of dynamites, it has not
been possible to closely control production at the desired
minimum sensitivity level and hence it has been necessary
to direct production toward a higher than desired sensi-
tivity. Hence, sensitivily of the dynamite primer has nec-
essarily been at an unduly high level within the cap-sen-
sitivity range with accompanying safety hazards involved.

Alternatively, it has bzen the practice in some instances
to lower the sensitivity of the dynamite primer and uti-
lize a stronger primary initiator, e.g., an electric or non-
electric initiator of about No. 12 strength. That practice
reduces the safety hazards but also eliminates utilization
of standard strength cap-type initiators which in turn
requires a separate inveniory of an entire series of “spe-
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cial” initiators, including those at all of the various delay
levels, which is costly from the standpoint of the required
additional inventory and handling in the field.

Additionaly, in the use of nonclectric-type cap initia-
tors, i.e., initiated by a detonating cord, it has been nec-
essary to balance the sensitivity of the dynamite at
level at which it will not be detonated by the detonating
fuse leading to the cap, instead of being subsequently det-
onaled by the cap; and this is of course important in
view of the necessary delay that is generally required in
multihole shooting, and which is provided by a delay
system in each cap. However, dynamite manufacture, as
above described, with its uncertainties, often leads to
formation of product of uasatisfactory sensitivity for this
practice, i.e., resulting cither ia failure, or in premature
firing.

A still further disadvantage in the utilization of dyna-
mite primers for ANFO’s and, relatively insensitive ex-
plosives in gencral, is the need for handling and shipping
of the dynamite explosive which involves ohvious safety
hazards and of course added costs incurred in compliance
with regulations involving storage and transport of high
explosives.

The use of conventional cast or pressed booster-type
charges in conjunction with electric- or nonelectric-type
cap initiators, is economically undesirable as compared
with use of dynamite primers, particularly in the use of
ANFO’s. Furlher, such use of cast boosters requires the
manufacture, handling and storage of high explosives
which is undesirable, as above described. particularly with
reference to costs involving storage and transport.

This invention is concerned with an initiating system
for relatively insensitive explosives, particularly applica-
ble to ANFO's, which eliminates need for a dynamite,
or conventional booster type, primer, but which never-
theless effects initiation of the relatively insensitive ex-
plosive utilizing a primary initiator of standard blasting
cap strength; the invention thereby eliminating safety
and economic problems inherent in initiation practices
heretofore. The invention is based on the discovery of
a booster unit of very small charge of high explosive,
and a combination of same with a primary initiator of
standard strength, which can be quickly and reliably
utilized in initiation of relatively insensitive explosives,
and particularly ANFO’s, with marked improvement in
safety and econontics.

In accordance with the invention a booster unijt adapted
to slip onto the end of a standard cap- or fuse-type. pri-
mary initiator to form a resulting booster assembly is
provided, which comprises an elonpated shell member
closed only at one end and having a transverse cross
section at its open end correlated with the transverse
cross scction of an elongated primary initiator so as to
coaxially encompass, and supportably engage, at least
one end of said initiator within said open end, being
thereby adapted to be slipped over the end of said initia-
tor in supporting relationship therewith: from 1 to 6
grams of a secondary high explosive in the closed end
of said elongated booster shell: and said booster shell
being of a sufficient length to provide said open end sec-
tion thereof for engaging said primary initiator as de-
scribed.

Furtker in accordance with the invention, a combina-
tion of the above-described booster unit with primary
initintor means therefore is provided to form a hooster
assembly ready for firing, which comprises said hooster
unit, and an elongated primary initiator therefor having
a maximum strength of a No. 8 blasting cap; and the
shell of said booster unit being disposed substantially
coaxially with said primary initintor with the open end
poriion of said shell in slipped over position around an
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end portion of said primary initiator to place said pri-
mary initiator in detonating relationship with said high
explosive in said booster unit.

In preferred practice, the above-described booster shell
is in the order of from 2 to 5 inches in length, and the
length of the pressed high explosive charge, e.g., charge
13 of FIG. 1, is generally from about one-quarter to five-
eighths of the length of the shell.

The invention is further illustrated with reference to
the drawings of which FIG. 1 shows a booster unit of
the booster assembly; FIG. 2 shows a booster unit of
FIG. 1 in combination with an electric blasting cap, as
a primary initiator, to form the booster assembly; FIG.
3 shows a booster unit of FIG. | in combination with a
nonelectric cap and a detonating fuse initiator therefor,
as a primary initiator to form the booster assembly and
FIG. 4 shows an embodiment of indentation means in
the shell of the booster unit for support of a primary
initiator therein. All parts of FIGS. 2 and 3 which are
like parts of FIG. 1 are indicated by the same, but ap-
propriately primed numbers.

Referring to FIG. 1, booster unit 9, for a cap booster
assembly of the invention, comprises an elongated tube
10 closed at bottom end 11 and open at top end 12; and

containing a booster charge 13, such as PETN, tetryl, ¢

RDX, pentolite, or other suitable high crystalline explo-
sive, present in the bottom end portion 14, i.e., adjacent
end 11. Indentations 16 in the wall of open end portion
17 of tube 10 and protruding into the interior thereof

are disposed along any suitable path generally along the

circumference of tube 10.

Referring to FIG. 2, complete booster assembly 19
comprises an electric blasting cap as primary initiator 21
and booster unit 9’ which is the same as booster element
9 of FIG. 1.

Primary initiator 21 is a suitable electric blasting cap,
of No. 8 strength or less, which is of conventional design
and can be of the delay or “instantancous” type, as de-
sired. Initiator 21 comprises elongated cap shell 23; base
charge 22, such as PETN, letryl, pentolite or the like, in
the bottom end of shell 23, primer charge 26 such as
diazodinitrophenol, or other suitable primer composition,
superposed on base charge 22; delay fuse 25 superposed
on primer charge 26; and ignition charge 27 such as a
lead-selenium, or other suitable ignition mixture, super-
posed on delay fuse assembly 25; ignition plug 28 super-
posed on ignition composition 27; top closure plug 29
superposed on ignition plug 28; and leg wires 31 extend-
ing parallel into cap shell 23 through the open end 32
thereof and through plugs 29 and 28 into termination in
ignition composition 27, and connecting therein with
bridge wire 33. As is well known, base charge 22 is in
detonating relationship with primer 26 to detonate in
response to detonation of primer 26; primer 26 is in turn

in detonating relationship with the delay fuse 25 to de- <

fonate in response to ignition of the delay fuse, such as
of the barium peroxide/selenium or tellurium type, and
forming core 25a in lead tube 25b, which in turn is in
ignition relationship with ignition composition 27, to
ignite in response to ignition of composition 27 in turn
ignitable in response to heat from bridge wire 33 gen-
erated by passage of an electric current therethrough from
leg wires 31, and a suitable power source not shown.
Cap 23 is of transverse cross section less than that of
tube member 10’; and tube member 10’ is disposed with
the open endmost portion 17 thereof in coaxially slipped
over position around the endmost portion of primary
initiator 21 containing base charge 22 to place charge 22
in detonating relationship with charge 13'. Tube 10" is
engaged along indentations 16" in forced contact with
cap shell 23 [of] in tube 10’ to support shell 23 in posi-
tion in tube 10’ in detonating relationship with charge
13'. Although the entire endmost portion 17’ of tube
member 10’ is generally in stipped over position around
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the elongated primary initiator, only a section thereof
need be slipped over the primary initiator, it being re-
quired only that the slipped over position provide for
the requisite detonating relationship between the primary
initiator and the explosive charge 13’ in the booster unit.

Referring to FIG. 3, booster assembly 35 comprises a
booster unit 9”, the same as units 9 and 9" discussed
above, slipped over a primary initiator 36 which is a fuse
cap, with delay fuse, including detonating cord 46 there-
for. Primary initiator 36 comprises clongated shell 37
with closed end 38 and open end 39; base high explosive
charge 40, as for example, a pressed PETN, in an end
section of shell 37, adjacent end 38; a primer composi-
tion 41 superposed on base charge 40, such as diazodini-
trophenol; a delay fuse 25 with core 25’a and lead tube
25’b, the same as that of FIG. 2, superposed on primer
charge 41, and detonating cord 46 extending into shell
37 through open end 39 into contact with fuse assembly
25, and supported in shell 37 by force fit with at least
one inwardly extending circumferential crimp, 37a; and
the delay primer and base charge elements being further
supported in position in shell 37 by inwardly extending
circumferential crimp 37b in the wall of shell 37 and
extending around fuse 25. The relationship of base charge
primer and delay elements of FIG. 3 is the same as that
described with reference to those elements of FIG. 2,
the delay element in F1G. 3 being in ignition relationship
with detonation cord 46.

Booster element 9" is coaxially disposed with its open
endmost portion slipped over shell 37 to place charge 40
in detonating relationship with charge 13" in tube 10 as
described with reference to the relative positioning of the
booster unit and the primary initiator FIG, 2. Shell 37
is supported in tube 10’ by force fit with inwardly ex-
tending indentations 16’ in the wall of shell 10”*. Detonat-
ing fuse 46, generally a plastic cord with a core of high
explosive, i.e., of the detonating cord type, is of loading
of from 1 to 6 grains PETN (or equivalent) per foot.

Referring to FIG. 4, another embodiment of shell
structure for a booster unit of the invention is shown
which comprises an elongated shell 47 closed at bottom
end 48, open at top end 49 and containing inwardly pro-
truding indentations 51 in the open endmost wall portion
52. End wall portion 52 is of slightly larger diameter than
the remaining portion of tube 47 and supports grooves
51 inwardly extending and terminating so as to permit
insertion of a primary initiator into the open end of
shell 47 substantially in contact with charge 50 Lbut]
with the grooves 51 in force fit supporting relationship
with the primary initiator. Indentations 51 thus longi-
tudinally extend parallel to the axis of tube 47 to fric-
tionally engage the primary initiator to support it in the
open end of the shell section 52. Generally, from 3 to
5 substantially equispaced indentations 51 are utilized
and as in the case of indentations 16, 16’ and 16, often
extend toward the interior of the booster shell for a
distance of from about 0.01 to 0.05 inch.

The dimensions of the complete booster assembly are
such that from 1 to 6, more often 1 to 3, grams of
secondary high explosive booster charge can be utilized
in the booster unit. Thus, an assembly in which the
booster unit shell, e.g., shell 9 of FIG. 1 is about 218
inches in length by 0.3 inch in diameter, advantageously
contains 1 gram of PETN pressed to a shell length of
five-eighths inch, at a density in the order of from 1.3
to 1.4 gram per cc. allowing 1%% inch for support of a
primary initiator. Further exemplary is a 2-gram booster
charge in a booster unit shell of 238 inches in length
pressed to 1¥4 inches, allowing 135 inches for support of
the primary initiator. Generally, from about one-fourth
to five-eighths of the length of the booster unit is charged
with booster explosive, although the column 4 booster
charge is more often about one-half the length of the
booster shell.
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In a group of eight shots, each in a separate 114 % 8-
inch borehole, and ANFO (94 percent ammonium ni-
trate, 6 percent fuel oil) was emplaced in each hole and
detonated with a complete booster assembly of FIG. 2
containing 2 grams of PETN and in which the base
charge of the booster assembly was PETN at a pressed
density of 1.4 gram per cc. The rock formation conlaining
the set of boreholes, was well fragmented, thus indicating
success of the shots,

Although the primary initiator in practice of most em-
bodiments, is an electric, or nonelectric, cap initiator of
not more than standard No. 8 cap strengih, the primary
initiator can, when desired, be a standard detonating cord
of the Primacord type, e.g., at a core loading of say up
to about 60 grains PETN (or equivalent) per foot.

A now-preferred utilization of the booster assembiy
of the invention is in the borehole shooting of ANFO
type charges to accomplish earth fragmentation for min-
ing. In this practice, the shooting is carried out in small
diameter holes, and the ANFO is blown into the borehole
from a pressure pot, preferably by an injector-type
blower. In operation, a delivery hose extends from the
blower into the borehole so as to approach the bottom
(or rear) of the hole. The blower is then placed in opera-
tion and the ANFOQ is blown in to fill the hole and as the
hole is filled, the hose is withdrawn from the hole, ie.,
at a rate substantially the same as the rate at which the
ANFO fills the hole.

The booster unit is readily slipped over the primary
initiator, such as a delay-type electric blasting cap of
about No. 6 strength, The booster assembly is positioned
in the borehole by first placing it inside the delivery hose
and leading the lead wires along the hose to the power
source outside the hole; and then moving it from the
hose, as part of the moving ANFO, into emplacement at
a point predetermined by its initial location in the hose,
so that it is a few inches from the back of the hole and
is facing to the front. The booster assembly is supported
in emplacement by the weight and pressure of the subse-
quently delivered ANFO.,

In preferred practice the shell structure of the booster
unit, and of the electric and nonelectric cap primary ini-
tiator, is tubular, and hence of circular cross section; as,
of course, is the detonating fuse of the fuse-type initiator
utilized in practice of some embodiments.

It will be evident to those skiilled in the art, various
modifications can be made or followed, in light of the
foregoing disclosure and discussion without departing
from the spirit or scope of the disclosure or from the
scope of the claims.

What I claim and desire to protect by Letlers Patent is:

1. A booster assembly Lcomprising] having a booster
unit slipped onto Fa] an elongated cap-, or fuse-type
primary initiator, comprising, as said booster unit, an
elongated shell open at one end and closed at the other
end, and from 1 to 6 grams secondary high explosive
within and completely filling, a closed end section of said
shell I, and the remaining section of said shell being
open and unobstructed]; said primary initiator having
an external transverse cross section sufficiently less than,
and correlated with, the internal transverse cross seciion
of [said] ar open end shell section of said booster unit
s0 as to permit at least an initiating end portion of said
primary initiator to be coaxially disposed within said
open end shell section in [force fit] substantially closing
relationship with said shell along substantially the entire
external primary initiator surface within said open end
shell section and in initiating relationship with said
secondary high explosive; indentation means extending

into said open end shell section from the external wall -

thereof; and said booster unit L, at its] having said open
end L1 shell section Ecoaxially} slipped Lin said force
fit] on to at least [an] said initiating end portion of said
primary initiator in force fit relationship of said indenta-
tion means with said primary initiator and with said
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secondary high explosive in detonating relationship with
said primary initiator [; and crimp means on the ex-
ternal wall of said open end shell section extending into
supporting contact with said initiator therein].

2. A booster assembly of claim 1 wherein said pri-
mary initiator is an electric blasling cap.

3. A booster assembly of claim T wherein said primary
initiator is a fuse cap, and a detonating fuse element
therefor.

4. A booster assembly of cluim 1 wherein said shell
is Lal of circolar cross section from 2 to 5 inches in
lengih and from 0.2 to 0.4 inch in dimetric cross sec-
tion.

§. A booster assembly of claim 4 wherein said hizh
explosive charge in said booster unit is PETN compressed
to a density of at least 1.3 gram per cc.

6. A booster assembly of claim 1 wherein said primary
initiator contains a delay fuse.

7. A booster assembly of claim 5 wherein said booster
shell is about 2% inches in length by 0.3 iach in diam-
eter, and wherein said high explosive is about 1 gram
of PETN compressed to a shell length of about five-
eighths inch, thereby allowing 1'4 inch for support of
said primary initiafor.

8. A booster assembly of claim 5 wherein said booster
unit shell is aboul 2% inches in length, and said high
explosive charge is about 2 grams of PETN pressed fo
about 1%4 inches, thereby allowing about 13% inches for
support of said primary initiator.

9. A booster assembly of claim I wherein from about
one-fourth to five-eighths of the length of the booster shell
is charged with said high explosive.

10. A booster assembly of claim 9 wherein the column
of said high explosive charge is in the order of about
one-half the length of the booster shell.

11. A booster assembly of claim 1 wherein said elon-
gated booster shell is of circular cross section.

12. A booster assembly of claim I wherein cach of
said open and closed end sections of said elongated shell
is LofJ circular in cross section, Eand] a rop open end
portion of said shell Lopen end section] has a greater
diametric cross section than that of the remainder of said
shell, Esaid closed end section] and said primary ini-
tiator is supported in said top end shell portion in said
force fir relationship.

13. A booster assembly Lcomprisingd liaving a booster
unit slipped onto [ad et elongated cap-, or fuse-, type
primary initiator, comprising, as said booster unit, an
elongated shell open at one end and closed at the other
end, and from 1 to 6 grams secondary high explosive
within, and completely filling, a closed end section of
said shell [, and the remaining section of said shell being
open and unobstructed; said primary initiator having
an external transverse cross section sufficiently less than,
and correlated with, the internal transverse cross section
of [said¥ an open end shell section of said booster unit
SO as to permit at least an /nitiating end portion of said
priruary initiator to be coaxinily disposed within said
open end shell section in [force ] substantially closing
relationship with said shell along substantially the entire
external primary injtiator surfuce within said open end
shell section and in iunitiniing relationship with  said
secondary high explosive; means protruding into said
open end shell section from the wall thereof for contact-
ing said primary initiator as described liereinafrer; and
said booster unit [, at its} raving said open end L] shell
section Fcoaxially] slipped Lin said force fit] on to at
least [an]} said initiaring end portion of said primary
initiator in force fit relationship of said protruding means
with said primary initiator and with said secondary high
explosive in detonating relationship with said primary
initiator.

14. A booster assembly comprising a booster unit
slipped onto an elongated cap-, or fuse-, type primary
initiator, comprising, as said booster unit, an elongated
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shell open at one end and closed at the other end, from
I to 6 grams secondary high explosive within, and com-
pletely filling, a closed end section of said shell; said
primary initictor having an extornal transverse cross sec-
tion sufficiently less than, and correlated with, the internal
transverse cross section of said open end shell section
so as fo permit at least an end portion of said initiator
to be coaxially disposed within said open end shell sec-
tion in substantially closing relationship with said shell
along substantially the cntire exiernal primary liitiator
surface within said shell, and force fit with said shell
in said closing relationship; and said booster unit, at its
open end, coaxially slipped in said force fit on to at least
and end portion of said primary initiator with said
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