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This invention relates to a device for effectively and 
safely securing a length of low energy connecting cord 
and a detonating fuse in operative relationship to one 
another so that a detonation stimulus can be propagated 
from the fuse to the cord or, conversely, from the cord 
to the fuse. 

Recently, a novel detonation transmitting cord, termed 
“low-energy connecting cord,” has been developed. Such 
cord is described in U.S. Patent 2,982,210 and comprises 
a continuous core of a detonating explosive, e.g., PETN, 
RDX, nitromannite, HMX, lead azide, picryl sulfone, etc., 
at a loading of from 0.5 to 2 grains per foot of length, 
contained within a sheath of a ductile metal which is 
subsequently covered with one or more layers of rein 
forcing and/ or waterproo?ng material. Due to its 
ability to propagate a detonation impulse without at 
tendant brisance and because it is free frornthe hazards 
associated with electric initiators, in many explosive ap 
plications, such as blasting operations, this cord has re 
placed conventional detonating fuse, i.e., “Primacord,” 
and electrical initiators. In many applications, it is de 
sirable to use this cord in conjunction with detonating 
fuse, the low-energy connecting cord being used in sec 
tions of the blasting assembly where brisance would be 
undesirable and the detonating fuse being used where a 
detonation stimulus of greater magnitude is needed or, 
in any case, would not be objectionable. In such as 
semblies, it is necessary to secure the ends of the lengths 
of the low energy connecting cord and the detonating 
fuse together in abutting relationship so that the detona 
tion impulse from one detonation-transmitting means, i.e., 
the fuse or the cord, will be reliably propagated to the 
other detonation transmitting means. Heretofore the ends 
have been held in the requisite abutting relationship by 
metal clips, for example, of the “clothespin” type, which 
have not been satisfactory. Not only do clips of this type 
fail in many cases to hold the cord and fuse in operative 
arrangement, they provide a unit in which there is a rela 
tively great susceptibility to accidental actuation by stray 
electric currents and which will shatter to produce un 
desirable shrapnel upon detonation. 
These and other de?ciencies are overcome by this in 

vention which provides a connector for explosive cords 
which comprises a tube of an electrically nonconductive 
material having at least one open end, a transverse slot 
intermediate the ends of the tube and communicating with 
its bore, the walls of the slot providing means for ac 
cepting and engaging a ?rst explosive cord in a recessed 
position in the tube at substantially right angles to its 
longitudinal axis, and means in said bore for retaining 
the end of a second explosive cord in said tube in propa‘ 
gating relationship to said ?rst cord. 

In a particularly preferred embodiment of this inven 
tion, a booster charge of high velocity detonating ex 
plosive is interposed between, and in propagating relation 
ship to, the end of the second cord in the bore of the 
tube and the slot for the ?rst‘cord, the booster charge 
being adapted to transmit a detonation stimulus from 
one of said cords to the other. 
The term “explosive cord” as used herein is meant to 

include both the newly developed “low-energy connecting 
cord” and conventional detonating fuse. 
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The term “transverse slot” is intended to require that 
the slot extend completely across the tube at an angle to 
its longitudinal axis. 
The ?rst cord should be recessed su?iciently to ‘allow 

propagation between it and the second explosive cord 
or between it and a booster charge if a booster charge 
is required. Although it is not essential in all cases, it 
is preferred that the exposed core of the second cord be 
essentially in contact with the wall of the ?rst cord. 
For example, low energy connecting cord having a core 
of PETN will pick up the detonation from “Primacord” 
if it is flush or nearly ?ush; however, low energy con 
necting cord having a core of 2 gr./ft. lead azide will 
pick up a detonation from a cord having a cord of 
PETN at a loading of a 4 gr./ft. contained in a sheath 
of rayon braid and a polyethylene jacket across a space 
of about one inch. 
The parts of the connector may be more clearly il 

lustrated by reference to the accompanying drawings in 
which: 
FIGURE 1 is a view of one form of a connector in 

accordance with this invention in longitudinal cross sec 
tion; 
FIGURE 2 is a perspective view of the assembly with 

a length of detonating fuse and a length of connecting 
cord inserted; 
FIGURE 3 is a view in partial cross-section of an al 

ternative embodiment of the connector of this invention; 
FIGURE 4 is a view in partial cross-section of still 

another embodiment of the connector of this invention; 
and 
‘FIGURE 5 is an enlarged perspective view of ‘the re 

taining clip in the connector of FIGURE 4. 
Referring to the drawings in more detail, in FIGURE 

1, 1 is a tube of a nonconductive material having an open 
extremity A and a closed extremity B. Slot 2 is pro 
vided near extremity B and is essentially perpendicular 
to the longitudinal axis of the shell. The slot is pro 
vided with resilient projections 3 and terminates in re 
cessed channel 4- which is here shown as circular and 
which is adapted to receive detonating fuse transversely 
therethrough. The bore 5 of the tube 1 proceeds from 
open extremity A and communicates with channel 4 
through ‘opening 6. A booster charge 7 of a high velocity 
detonating explosive is contained in capsule 16 which is 
crimped to the end of low energy ‘connecting cord 8 
within the shell and is contiguous to opening 6 which 
corrnnunicates with channel 4 provided for the detonat 
ing fuse. As may be seen from the partial cuteaway view, 
the low energy connecting cord comprises core 9 of deto 
nating composition, metal sheath l0 and .a countering 11 of 
a waterproof composition. Shoulder projection 17, which 
may be one continuous annular projection or a plurality 
of individual projections, provides means in the bore 
which permit forceful insertion of capsule 16 from the 
open end A of tube 1 but resist its withdrawal thereby 
retaining cord 8 in the bore of tube 1. 

In FIGURE 2, the connector of FIGURE 1 is shown 
with a length of detonating fuse 15 in channel 4 and 
held in place by projections 3. Low energy connecting 
cord is contained in bore 5 ‘of tube 1. 

In FIGURE 3, the elements are again as in FIGURE 1, 
however, in this embodiment, both ends of the tube are 
open and therefore slot 2 is best de?ned as terminating 
in two aligned apertures 4a, one at each of its ends. 
The alignment of these apertures is such that they posi 
tion the explosive cord, e.g., detonating fuse, with re 
spect to booster capsule 7 in the same manner as channel 
4 (FIGURE 1). In addition, slot 2 is angled to provide 



3,205,818 
3 

greater holding power and one or more ribs 19 are pro 
vided to insure a snug fit between the booster capsule 
and the inner wall of tube 1. A thin rib or rudder 2t} 
reinforces the slotted portion of the tube and strengthens 
the grip of the tubular connector on the detonating fuse. 
This strengthening also could be accomplished by increas 
ing the wall thickness or by using a more rigid noncon 
ductive material. 

In FIGURE 4, the elements are again as in FIGURE 
1, however, in this embodiment the booster charge 7 is 
a pressed pellet contiguous to opening 6 which com 
municates between bore 5 and channel 4. Clip 12 is 
provided to engage the low-energy connecting cord with 
its cut end in propagating relationship to the booster 
charge 7. The clip has projections 13 which extend from 
its interior surface and cut into the countering of the low 
energy connecting cord and an oppositely disposed ser 
rated edge 14 which grips the inner wall of tube 1. 
FIGURE 5 is an enlarged perspective view of the clip. 
In operation, the low-energy connecting cord is inserted 

into the bore of the tubular shell so that the cut end 
of the cord is in propagating relationship to the slot for 
the detonating fuse, either directly or through booster 
charge 7. As shown, booster charge 7 can be contained 
in a capsule which is crimped to the inserted end of the 
low-energy connecting cord or may be a pressed pellet of 
an explosive composition. When the booster charge is 
contained in a capsule, the cord may be forcefully in 
serted into the bore of the tube past shoulder projections 
17 with the capsule containing the booster charge already 
crimped on the end of the cord. Alternatively, in em 
bodiments where the tube is open at both ends, as in 
FIGURE 3, the cord is inserted into the bore of the tube 
past shoulder 17, i.e., the tube may be slipped over the 
cord, the capsule containing the booster charge crimped 
on the end of the cord and the capsule positioned in the 
bore of the tube with the shoulder 17 and the rib I9 
retaining the cord in the bore of the tube. The detonat 
ing fuse is inserted into slot 2 which preferably is ?ared 
for easy insertion of the fuse and is pulled down past 
resilient projections 3 which retain the fuse in aperture 4. 
According to the requirements of the blasting assembly, 
either the detonating fuse or the low-energy connecting 
cord can be the main line, the other cord then being the 
branch line. In situations in which the low-energy con 
necting cord is used as the main line, the detonation im 
pulse is propagated to booster charge 7 by the explosive 
core 9 of cord 8. When booster charge 7 is initiated, 
the detonation impulse produced is su?icient to initiate 
the detonating fuse. On the other hand, if the detonating 
fuse is the main line, the brisance of this fuse, as a det 
onation impulse passes through opening 6, initiates the 
core 9 of cord 8 directly so there is no need for a booster 
charge. 
The connector of this invention is particularly useful 

in nonelectric delay blasting assemblies which provide 
insurance from cut offs due to ground movement and also 
permit bottom hole priming while avoiding the hazards 
of accidental actuation by stray electric currents, e.g., 
electrostatic discharges, radio frequency energy, and stray 
currents encountered with electric initiators. Since shell 
1 is of an electrically nonconductive plastic material, 
there is no danger of accidental, premature initiation of 
the assembly due to the build-up of charges or instan 
taneous surges of electricity through the unit. Disinte 
gration of the plastic material of the shell upon detonation 
of the cords is not hazardous to persons or equipment in 
the vicinity. 
The tubular nonconductive shell which is critical to our 

invention must have sufficient ?exibility to enable the 
cords to be connected with relative ease yet must be rigid 
enough to withstand pressures and abrasive action present 
in blasting operations. Accordingly, plastic materials 
such as high density polyethylene, polypropylene, acetal 
resins, polytetra?uoroethylene, nylon, unplasticized poly 
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4 
vinyl chloride, polystyrene, acrylic polymers, and phenolic 
resins having characteristics of rigidity, tear resistance, and 
a ?exibility are suitable for use as tube 1. These mate 
rials are particularly suitable because of their high resist 
ance to sear and deterioration in outside use. The shell 
of the connectors can be machined or, preferably, formed 
by injection molding. 
The booster charge present to insure initiation of the 

receptor charge is a pressed, high velocity detonating 
explosive, for example a pellet of pressed waxed RDX 
or a pellet of pressed pentolite or a similar composition. 
Placing the booster charge in a tubular capsule, which is 
attached, e.g., by crimping, to the end of the low energy 
connecting cord, insures against damage to the ends of 
the cord and maintains a waterproof seal at the ends. 
The loading of the booster charge will preferably be 
about 1.5 to 2.0 grains. A booster charge of 1.8 grains 
of ?nely divided PETN in a coined bottom shell is par 
ticularly preferred. 
Many variations of the above described assembly are 

within the scope of the invention. It is intended there 
fore to be limited only by the following claims. 
What is claimed is: 
1. In combination, a connector comprising an electri 

cally-nonconductive tube having a substantially cylindri 
cal bore extending its entire length; a transverse slot for 
accepting a length of detonating fuse, extending through 
the side of the tube intermediate its ends in a direction 
generally normal to the bore’s longitudinal axis and ter 
vminating in two aligned apertures, one at each end of the 
slot, the alignment being such that a straight line connect 
ing the apertures intersects the longitudinal axis of said 
bore at substantially right angles, and the Walls of said 
slot providing resilient projections for positioning and 
?rmly engaging said fuse in said apertures; reinforcing 
means integral with the exterior surface of said tube oppo 
site said slot and extending in the direction of said lon 
gitudinal axis; a single length of low-energy connecting 
cord extending into said bore through its ?rst end; and 
a. booster capsule snugly seated in said bore and having 
an integrally closed extremity contiguous to the side of 
said apertures nearest the bore’s said ?rst end, said cap~ 
sule containing a booster charge at its closed extremity 
in propagating relationship to the end of said cord in the 
bore and having its other extremity crimped on said cord; 
the said ?rst end of the bore being provided with at least 
one integral projection for abutting the crimped extremity 
of the capsule and preventing its withdrawal from said 
?rst end, said bore being of sufficient diameter from its 
second end to said projection at its other end to permit 
insertion of said capsule into the bore through said second 
end and its passage past the slot until said integrally closed 
extremity is contiguous to said nearest side of the aper 
tures. 

2. The combination of claim 1 wherein the detonating 
fuse is ?rmly engaged in said apertures in propagating 
relationship to said booster charge. 

3. In combination, a connector comprising an electri 
cally-nonconductive tube closed at one end and having 
a substantially cylindrical bore extending through its other 
end and running part of its length; a transverse slot 
between said closed end and the internal end of said 
bore for accepting a length of detonating fuse, said slot 
extending through a side of the tube in a direction gen 
erally normal to the bore’s longitudinal axis and termi 
nating in a channel which communicates with said bore 
and intersects said axis at substantially right angles, the 
walls of said slot providing at least one resilient projec 
tion intermediate said channel and the outside surface of 
the tube for positioning and ?rmly engaging said fuse 
in said channel at substantially right angles to said axis; 
a single length of low-energy connecting cord extending 
into said bore through its open end; and a booster capsule 
snugly seated in said bore and having an integrally closed 
extremity adjacent to the side of said ‘channel nearest 
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the bore’s open end, said capsule containing a booster 
charge at its closed extremity in propagating relationship 
to the end of said cord in the bore and having its other 
extremity crimped on said cord; the open end of said bore 
being provided with at least one integral projecting means 
for permitting forceful insertion of said crimped capsule 
into the bore, said means abutting the crimped extremity 
of the inserted capsule and resisting its withdrawal from 
the bore, and said booster charge within the inserted cap 
sule being in propagating relationship to said channel. 

4. The combination of claim 3 wherein the detonating 
fuse is ?rmly engaged in said channel in propagating 
relationship to said booster charge. 
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