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This invention relates to a novel method of 
blasting whereanumber of explosive charges are 
to befired and more particularly tothe use of a 
newtype of detonator inthe firing of explosives. 
This application is a continuation of copending 

application No.497,736. - 
Acommon practice in quarrying limestone and 

other types of rock is to drill deep vertical holeS ? 
at definite distances back from the face and to 
load theSe with the deSired annount of explOSive. 
Such vertical holes may be from 30 to 100 feet 
deep and perhaps 20 feet apart In many quarry 
blastS?it may be deSired to Shoot a large number 
of drill holeS?up to 40 or 50 for example In such 
a Case it is CuStornary to drill a Certain number 
of theSe parallel to the face and at the deSired 
distance therefrom and to arrange the remainder 
of the holes in one or more rows furtherremoved 
from the face and SubStantially parallel to the 
front row, - - 

Blast holeS Such as the above may be up to 
9 inches in diameter and are loaded with the 
desired amount of explosive in cartridge diameter 
CorreSpondingto the diameter of the holeS. With 
Such charges in deep holes a safe and convenient ? 
method of detonating the explosive is by use of 
detonating fuSe?Which ConsistS Of a COre Of high 
velocity eXplosive enclOSed in an Outer CaSing of 
fabric or metal Such fuse.under the influence 
0f a blasting cap may detonate at a velocity 
as high as 20,000 feet per Second With a deep 
bore-hole loaded With eXplOSive?the introduction 
of a length of detonating fuse to the bottom of 
the hole alongside the cartridges inSures the prac? 
tically instantaneous detonation of all the explo 
sive When a number of holes are charged in 
the Same manner and are connected by trunk 
1ines.of detonating fuse?the effectiveness and 
certainty of the blast are assured. - 
The Same procedure nay be uSed When Several 

rows of holes back of the quarry face are to be 
blasted and where the back rows are joined.to 
the trunk line of detonating fuse by connecting 
lines. With such a large number of blast holes 
and with the quantity of explosive involved the 
simultaneous explosion of all the charges may 
cause an undesirable degree of earth vibration. 
If such explosions could becaused to take place 
SucceSSively?hole by hole?Such exceSSive vibra 
tion would be avoided. 
also?from the point of view ofblasting execution, 
to have the front row holes shoot first?followed 
at a propertimeinterval by the secondrow etc. 
?An object of the present invention is an im 

?proved method of blasting where explosion of 

It may be advantageous 
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are by means of detonating fuse. 

2 
more than one charge is desired?Said blasts to 
be separated by definite time intervals ?Afur 
their objectris such a method applied to quarry 
blasting where the connections between charges 

A still further 
object is an explosion-retarding device adapted 
to be inserted in the lines connecting the VariouS 
holes forsuccessive firing and to bring about Such 
result. A further object is an eXploSive aSSem 
bly comprising such arrangement of lines of 
detonating fuse and delay devices adapted to 
accomplish successive firing of charges Addi 
tional objects will be disclosed as the invention 
is described with greater exactness and detail in 
the following. 
We accomplish the foregoing objects by con 

necting the explosive charges by means of de 
tonating fuse andintroducingintotheline1ead 
ingto the charge or charges intended for later 
firinga delayelement thatistosaya device that 
may be connected to the two lines of fuse and 
that comprises a container having at one end an 
ignition charge capable of initiation by the de 
tonating fuse coming from the firSt Charge, a 
deflagrating charge adjacent to the ignition 
charge and capable of beingfired by Saidignition 
charge of burning at a predetermined rate and 
ofigniting and bringing to detonation a charge 
at the second end of the delayelement container 
This 1atter charge is capable of propagating the 
explosion to the second line of detonating fuSe 
and thence to the explosive.charge whose later 
firing is desired While we preferably use a 
separate ignition charge this may be omitted if 
a delay composition is employed that can be 
ignited by the detonating fuSe, - 
While the invention is applicable to any group 

oftwo or more explosive charges for firing by 
detonating fuse where successive rather than in 
stantaneous detonation of the various charges 
is desired a particular application will be to 
quarry blasting where deep holes of relatively 
1arge diameter are charged with high explosive 
and lines of detonatingfusego to the bottom of 
each hole hence are in contact with the entire 
charge In sucha case the earth vibrations and 
the noise aregreatly reduced and practically all 
the objectionablefeatures overcome ifthe method 
of our invention is followed.??? 
As a delayelement for insertion in the line of 

detonating fuse we employ a container?for ex 
plosive charges preferably a cylindrical metal 
shellinto which oragainst which?the detonating 
fuSe is introduced The Various CombuStible and 
explosive charges are encloSed in Said container. 





nitiated byan extremelyhigh velocity detonation 
Wave The explosion istransmitted to theigni 
ion composition ofthe delaydevice,thence tothe 
lelay Composition, where it travels at a low 
relocity poSSiblyaround 0.5meter and wellunder 
ive meters per Second The delay Composition 
auSes the SubSequent ignition of the detonating 
omposition at the base of the shell which picks 
p rapidly to detonating velocity?such that it 
ffectively detonates the juxtaposed line of deto 
ating fuse Any ignition Composition that is 
apable ofreCeiving a detonation Wave andtrans? 
nitting it assimple combustion under the condi? 
ions outlined is Suitable We have found an 
fective composition to comprise 51% mercury 
ulminate?23% potassium chlorate?9% nitro? 
tarch and 17% charcoal, thoroughly blended 
nd made into a paste by use of a Suitable Solvent. 
?ariouS Comp0Sitions are likewise adapted to 
bllow the delay composition, for example an 
0-20 fulminate-chlorate mixture lead azide 
ompositions, nitromannite diazodinitrophenol 
nd the like? * * 

In carrying out the invention?it will be under? 
;ood that it is not limited in any way by the 
7pe of explosive in the holes to be blasted or 
Sewhere, except that they must be detonating 
Kplosives adapted for explosion by means Of 
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stonating fuse In the case of quarrying Opera?? 
ons, Such high explosives are commonly uSed aS 
mmonia dynamites, Straight dynamites, gelatin 
7namites, blasting agents Containing high per? 
;ntages of ammonium nitrate and free from 
1uidexplosive and many others. 
Manyvariationsinexact procedures and details 
"assembly may be employed, therefore without 
?parturefromthescope of the invention While 
s use in Such operations as quarry blasting and 
e like has been emphasized it will be under? 
ood that it is applicable to alluses of explosive, 
nether commercialormilitary,where more than 
te explosive charge is to be fired by means of 
tonating fuse and in fact to all firing of SuC? 
SSivelengthsof detonatingfuSe,which are Sepa? 
ted by delay elements of the type described. 
e intend to be limited only by the following 
tent claimS: 
We Claim: 
1. An explosive assembly for use where two 
nnected lengths of detonating fuse are preS? 
t and where the second length isto be fired at 
Helayedtime interval afterthe first length, Sald 
?embly comprising an explosion-retarding ele 
?nt interposed between Said lengths of detonat? ;fuseandbuttedupagainstthemindetonating 
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relationship therewith sald element containing 
at the end adjacent to the first length of fuse an 
initiating deflagrating charge,attheendadjacent 
to the Second length of fuSe a detonating charge, 
and intermediate the initiating and detonating 
charges a delay composition Said charges being 
such asto propagate the explosion from the first 
to the Second length of detonating fuse. 

2. An explosive assembly for blasting opera? 
tions where more than One eXplosive charge is to 
be fired and where a delayed time interval is 
desired between succeSSive times of firing Said 
aSSembly Comprising lengths of detonating fuSe 
interposed between and connecting.Said charges 
for successive firing and an explosion-retarding 
element between Said lengths of detonating fuse 
and butted up against Said lengthS of fuse in 
detonating relationship therewith, each of Said 
retarding elements containing at the end adja? 
cent to the first length of fuse an initiating 
deflagrating charge, at the end adjaCent to the 
second length of fuse a detonating charge and 
intermediate the deflagrating and the detonating 
charges a delay composition said charges in Said 
retarding elements being Such as to propagate 
the explosion at renewed high Velocity beyond 
the retarding elements from the first length to 
the second length of detonating fuse. 

3. An explosive aSSembly according to claim 2, 
in whichmorethanone Series of explosive charges 
are to be fired, where practically instantaneous 
firing of the charges within each series is desired 
and where a delayed time interval is deSired be 
tween the Successive Series of Charges for instan 
taneous firing saidassembly comprisingthe con 
nection of each of the series of charges for in 
Stantaneous firing by the explosion-retarding 
element. 
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