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This invention relates to a method of detonating a 
large number of explosive charges in a desired sequence. 
More particularly, it relates to a method of blasting utiliz 
ing a multiplicity of charges arranged in a plurality of 
groups which are denoted sequentially by means of delay 
detonators in such la manner so that groups of charges 
not yet ñred are initiated ‘before proximate charges in 
adjacent groups are tired. 

In blasting oper-ations utilized in mining it is often 
desirable to ñre a large number of shots along a face o-r 
wall being mined in .a -deñnite sequence at very close in 
tervals. Generally, this technique is desired 'because it 
usually results in blastin-g in which Ibetter breaking of the 
tace is `achieved than whe-n larger but less numerous ex~ 
plosive charges are used or when all of the charges placed 
in the face are caused to fire at the same instant. 

»In the long wall method 4of mining a typical face to 
be blasted may be several hundred feet long. To satis 
factorily break-up such a face the explosive charges to be 
used are placed in holes arranged in rows running along 
the length of the face. For example, holes may be ar 
ranged in vertical rows so that each hole in a given row 
is approximately three feet from the next hole and the 
vertical rows are spaced approximately three feet apart. 
Thus with a face of about 300 feet long and six feet high 
there will be about 300 blasting holes containing an equal 
number of explosive charges. In blasting such a face 
it is advantageous to detonate the entire face as a single 
round but it is desirable to have a minimum number of 
detonations (preferably one) occurring `at any given in 
stant in order to minimize damage to surrounding roofs 
due to iiying material and/or vibrations and to produce a 
good breaking of the face being blasted. Therefore, in 
essence, it is desirable to have a method of shooting a 
large number of charges over a relatively short period in 
such a manner so that only one charge or a few charges 
is shot at any given instant but such that all of the charges 
are shot Within a period of a few seconds or longer in a 
desired sequence. It is important in the blasting of a 
face, as ydescribed above, that the various charges be 
arranged and tired in a manner so that the leads running 
to charges adjacent to those fired a-re not broken by 
flying material from charges previously fired. 
An object of this invention is t-o provide a method of 

` detonating a large number of explosive charges in close 
order in a desired sequence. 
Another object of this invention is to p-rovide a method 

of blasting with a large number of explosive charges 
through the use of delay tiring detonators arranged in 
groups whereby only one explosive charge is fired at any 
given instant and whereby the groups of charges not 
yetA fired are initiated sequentially before proximate 
charges in adjacent groups are tired. 

Other objects of this invention will be obvious to those 
skilled in the art in view of the following description. 
The method of the present invention involves blasting 

wherein a multiplicity of changes is detonated in a de 
sired sequence by delay detonators. The present method 
comprises initiating del-ay tiring detonators in separate 
groups so that the charges in a first group are initiated 
at one time while charges in adjacent groups are initi 
ated at a later time, but prior to detonation of any 
charge in said ñrst group which has a field of execution 
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inclusive of any charge of said adjacent group. How 
ever, according to the present method, the delay between 
initiation -and ñring of Iany charge of any such adjacent 
group within such iield of execution is such that said charge 
of such adjacent group detonates after ldetonation of the 
charges having such a field ofexecution. 

In the present invention, the desired firing sequence 
is achieved -by utilizing a series `of varying delay firing 
detonators. Suitably, either the fuse or electric type of 
blasting cap may be used in the present method. The 
delay tiring electric blasting cap-s which lare used in ac 
cordance with the present invention» are such that can be 
initiated and will lire over a period of time. -Delay tiring 
electric lblasting caps are known to be comprised of the 
various customary elements of conventional electric blast 
ing caps, 'and in addition a train of Ideilagrating mate 
rial located bet-Ween the ignition element and the deto 
nating charges in the blasting caps. The train of def 
agrating material in the cap produces the desired delay 
in the firing of the »cap after its ignition. The period 
of dela-y after ignition and before firing is varied ac 
cording to the length Áand speed of burning of the delay 
train in the yblasting cap. In the utilization of the p-re 
ferred embodiment of this invention it is desirable to use 
delay tiring electric blasting caps which possess delay 
periods of from a fraction of one second to about 7.5 
seconds or longer and which vary between each other 
at intervals between about 5 and about 125 milliseconds. 
The delay iiring of the lfuse-type caps is obtained and 

varied by using varying types and lengths of safety fuses. 
In roperation such fuses are properly connected to a trunk 
line of ignition cord, such as sold under the trademark 
Ignitacord ̀ and manufactured by the Ensign-Bickford Co. 
of Simsbury, Connecticut, which in turn is ignited by 

- means of an electric starter which is initiated Iby means of 
an electric multiple circuit switch located in an area re 
mote from the blasting site. 
The blasting method of the present invention will be 

more readily understood in view of the figure of the 
accompanying drawing which illustrates an embodiment of 
the subject invention wherein delay electric blasting caps 
are used in combination with an ele-ctric timed sequence 
switch. However, such a switch or timing device is not 
essential to «carry out the present method. Such timing 
and initiation may be done manually. The íigure repre 
sents la vertical elevation of a face to be blasted. The C 
numbers sh-own in the ligure are the identifying numbers 
of the detonators `as positioned within holes of the face 
illustrated. Due to the large number ort“ holes involved, 
the face as illust-rated in the figure is shown in broken 
section. The numbers in parenthesis indicate the nominal 
delay time in millseconds of the various detonators uti 
lized. The numbers in brackets indicate the sum of 
the delay time in milliseconds of the blasting cap used 
plus the sequence switch delay in initiating the particular 
group involved and represents the total time t-o elapse 
'between detonation of the charge in Group 1 wherein Cap 
C1 is positioned and the detonation of the hole under 
consideration in either Groups 2 or 3. Cap C1 is a 
standard instantaneous electric blasting «cap and not a 
delay firing blasting cap. 

In the ligure, the first 36 holes are connected in an 
electrical circuit and connected to the iirst pair of termi 
nals of a delay firing sequence switch. The next 24 
holes are connected in a second circuit and connected to a 
second pair of terminals of the same delay firing sequence 
switch. The 24 holes are connected in a third circuit and 
connected to a third pair of terminals of the same delay 
tiring sequence switch. In practice the numbers of ex~ 
plosive charges and corresponding groups could be in« 
creased to a great number and the circuits could be in 
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parallel, in series or in parallel-series. Additionally, 
the changes in the various gr-oups could be arranged in 
any suitable pattern. The tiring pattern and times indi 
cated in the ñgure are achieved by using the delay elec 
tric blasting caps indicated with a sequence switch that is 
designed to furnish current to the successive pairs of 
terminals indicated above at a time interval of about 3000 
milliseconds. However, the `delay time of the sequence 
ñring switch may 'be suitably varied to meet the par 
ticular needs in regard to the area to be blasted and the 
number of blasting caps to tbe utilized. 

AIn the illustration of the figure when the sequence ñring 
switch is activated, current is supplied instantaneously 
to the blasting caps in the first 36 holes making up Group 
l. These caps will then lire in turn according to the delay 
train in the cap. Cap C36 in the íigure has a firing 
delay »of 3500 milliseconds. While the ydelay blasting caps 
in the ñrst 36 holes are in the process of firing, the 
sequence switch is in motion and at 3000‘ milliseconds cap 
C32 ̀of Group l tires and at the same instant the sequence 
swito‘h supplies current to the second group of blasting 
caps containing 24 blasting caps. Thus all of the caps in 
Group 2 will be initiated before caps C33, C34, C35, 
and C36 of Group l fire. Similarly, this same process 
will Ibe 'repeated in 3000 millisecond intervals With each 
succeeding group, connected to the sequence switch. 

According to the present method, all of the deonators 
of each succeeding circuit or lgroup Will respectively re 
ceive their initiating current prior to the firing of the 
proximate adjacent charges in each of the respective pre 
ceding igroups as shown in the ñgure. This precau 
tion is taken to insure intiation of the caps in a group 
before the wires leading to each succeeding group are 
exposed to breakage by rock movement from nearby 
holes of the preceding group. 
What we claim is: 
1. In a method of blasting wherein a multiplicity of 

charges is detonated at varying times by delay detona 
tors, the improvement which comprises initiating the 
detonators in separate groups of charges so that the 
detonators in a ñrst group are initiated at one time While 
detonators in an adjacent group are initiated at a later 
time but prior to detonation of any charge in such ñrst 
group which has a iield of execution inclusive of any 
charge of such adjacent group, the delay between initiation 
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and tiring of a detonator of any charge of such adjacent 
group Within such field of execution being such that said 
charge of such adjacent group detonates after detona 
tion of the change having such iield of execution. 

2. In a method of :blasting wherein a multiplicity of 
charges is arranged in a line and detonated sequentially 
along said line by means of delay detonators, the im 
provement which comprises grouping said detonators in 
successive sections in such line of charges in separate 
groups, initiating a ñrst suclh group, and then later, but 
prior to the detonation of any charge in such first group 
which has a ñeld of execution inclusive of any charge 
in the next adjacent group, initiating the said next ad~ 
jacent group, the delay between initiating and ñring of a 
detonator of any charge of said adjacent group within 
such ñeld of execution being such that said charge of 
said adjacent group detonates after detonation of the 
charge having such ñeld of execution. 

3. A method of blasting comprising connecting a plu 
rality of varying delay liring electric detonators in a 
multipilicity `of electrical circuits in a preselected ñring 
order, arranging each of said circuits of detonators in 
groups of vertical rows in a -face to be blasted, connect 
ing each of said circuits to a time sequence ñring switch, 
initiating a first circuit vby said time sequence firing switch, 
then initiating the next adjacent circuit by means of said 
time sequence firing switch so that the next adjacent cir 
cuit is initiated before the detonation of any charge in 
such ñrst circuit which has a field of execution inclusive 
of any charge of said next adjacent circuit, the delay 
between intiation and firing of a detonator of any charge 
of said adjacent ycircuit within such a ñeld of execution 
being such that said charge of said adjacent circuit deto 
nates after detonation of the charges havin-g such ñeld 
of execution. 
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