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This invention relates to an improved explo- ,joined in this manner to build up an explosive 
·sive cartridge unit and more particularly to an charge of any desired strength. 
explosive cartridge unit having means adapted Having now indicated in a general way the 
to facilitate the assembly of a plurality of the nature and purpose of this invention,there fol 
units into a substantialy rigid column of.ex- 5 lows a more detailed description of the preferred 
plosive. - - embodiments thereof,with reference to the ac 
In certain blasting work as,for example,in companying drawing in which: 

the selsmograph blasting art,it is necessary to Fig,1 is a part elevational and part sectional 
assemble a number of units of explosive in order view showing the explosive unit in nested posi 
to build up a charge Suficient in strength to 19 tion; 
serve the purposeforwhich it isto be employed. Fig,2 is a part elevational and part sectional 
Many methods have been devised for accom- view Showing the parts of Fig,1 in extended po 
plishing this assembly of units. Sleeyes moyable Sition ready for assembly with similar extended 
into frictional and telescopical engagement with units; ? 
adjacent pairs of cartridges have been used but 15 Fig.3 is a part elevational and part sectional 
the1ength of the assemblyis Hmited bythe hold- view showing the cartridge of another unit in 
ing power developed by any one sleeve through assembled relationship withthe extended unit of 
its frictional engagement with the cartridges. Fig.2; 
Spiral threads have been prowided for efecting Fig.4 is a part elevational and part sectiona1 
a threaded engagement beVween the cartridge 20 view of a modified form of this invention. 
and the sleeve. However,desirable features are Referringtothe drawing andparticularlyFigs 
still to be added under these conditions. 1,2,and 3,numeral # indicates the cartridge 

Therefore,it is an object of this invention to and numeral 2,the sleeve of the explosive unit. 
provide an explosive unit comprising a cartridge, These parts may be fabricatedin anywel1 known 
a sleeve,and locking means carried bythese parts 25 manner of any suitable material as,for example, 
forengagement witheachother,one of the means paper,cardboard,metal,or plastic. 
being in the form of a thread and the other The sleeve 2 may be formed by feeding a 
means being in the form of a lug, - thread-forming strip 3 onto a mandrel or other 
Another object is to provide a rigid unitary suitable support(notshown)at a predetermined 

assembly of explosive units held in position by * pitch to form the continuous thread-ikerecess 
means of sleeves which lock the Cartridges in 4. The strip is of such width as to be wound in 
place by means of a thread carried by one part an open layer,the space or recess 4 between ad 
and 1ugs carried by the other part. ? jacent sides of the strip being of such width as 

Still another object is to provide an explosive to accommodate the thread-like lugs 5 carried 
unit which may be assembled with othersimilar * by the cartridge 1,Another strip (not shown) 
unitsin afacile,efficient.andeconomical manner. is then fed over the thread-forming strip 3 to 
In accordance with the present invention the form a tubular casing 6 which acts as a support 

objects of this invention are realized by prowiding for the thread-forming strip 3. Adhesive is ap 
an explosive unit comprising a cartridge filled plied to the inner surface of the tubular casing 
with explosive and provided with Iug elements 40 formingstrip to efect a bond betweenthe casing 
distributed on the peripheral surface at a pre- 6 and the strip 3. Winding,advancing,and cut 
determined pitch,and a sleeve provided with ting of the Casing thus formed to a desired length 
threads disposed on the inner surface at the forms the threaded sleeve 2 of the eXplosive unit. 
1ug-element-pitch and movable throughout the The cartridge f is formed in a manner similar 
1ength of the cartridge,A modification of the * to the manner describedWin reference o he 
cartridge unit may comprise a sleeve which car? sleeve 2 except that the cartridge is formed from 
ries the 1ugelements on the innersurface thereof a conventional Spiral wound tube which is made 
anda cartridgewhich carries thethread on the by feeding a tube-forming strip onto a mandrel 
peripheral surface. Assembly of similar units (both not shown) of such a diameter as to per 
is made by moving the sleeve of each unit to * mit a tube to be made which may be telescopi 
one end of the cartridge thereby exposing a sub- cally received within the sleeve 2. The 1ug ele 
stantial portion of the cartridge and then moving ments 5 are applied to the peripheral surface of 
the exposed cartridge of one unit into lug and the tube at a pitch equal to the pitch,of the 
threadengagement with the extendedend of the? thread-receivingrecess 4. The1ugelementsmay 
sleeve of another unit Several units may be @ be fed onto the tube by means of a continuous 5 
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strip(not shown),carrying the elements toward 
the tubeat the desired pitch. Pressure rolls(not 
shown) press the lugs into adhesive relationship 
with the tube. The lugs may also be carried at 
regularly spaced intervals by a strip of Sultable 
pliable material(not shown) and fed onto the 
cartridge tube in Such a way that both the lugs 
and the 1ug-carrying strip are preSSed into adhe 
sive relationship with the tube. The lugs may 
also be made integral with any Sultablestrip-like 
material and the strip and integral lugs applled 
as a single unit to the cartridge f. In all cases, 
itis desirableto have the lugspositioned centrady 
of the finished cartridge afterit has been cutfree 
from the advancing tube as the tube ls being 
formed on the mandrel(not Shown). Winding, 
1ugging,advancing,and cutting of the tube to 
a 1ength preferably equal to the length of the 
sleeves forms the lugged cartridge of the ex 
plosive unit. It ls desirable to have the lugs 5 
distributed in pairs as Shown,each lug of the 
pair being on opposite sides of the cartridge rel 
ative to each other and one pair being slightly 
toward one end away from the central portion 
ofthe cartridge and the otherpair beingslightly 
toward the other end away from the centrai por 
tion of the cartridge,In this manner,one pair 
of lugs.acts to engage with one sleeve and the 
other pair of lugs acts to engage with an adja 
cent sleeve. The Cartridge is then crimped at 
one endin a conventional manner,filled with ex 
plosive and then closed at the other end by simi 
1ar Crimping. - 

The lugs are preferablypositioned onthe car 
tridge at a relatively low pitch,in the order of 
about 26 to about 30°. A lug and thread pitch 
of this relative Value prevents Separation of the 
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cartridges when high tensile stresses are set up 
in an assembly of a relatively large number of 
these units because the lugs and thread are in 
a substantially shear relationship to each other. 
The high pitch relationship of the thread and 
thread methods of the prior art must depend on 
the friction exerted betWeen the thread surfaces. 
The degree of friction that may be developed de 
termines the limit to which the column of explo 
sive may be built. On the other hand,the use 
ofthe 1ug 8nd thread combination of this inven 
tion retains the advantages of high Speed thread 
pitches and atthe same time eliminatestheir dis advantages. 
Further advantages are to be realized when 

constructingthe cartridge in the mannerjust de 
Scribed,For example,assembly of the cartridge 
with the sieeve is facilitated because of the free 
unlugged end portions T which may be quickly 
movedinto telescopic relationship with eitherend 
of the Sleeve 2. The cartridge and sleeve are then 
1ocked together by a simple,quick,twist of both 
the cartridge and the Sleeve in opposite directions 
relative to each other. This twisting action 
moves one pair of the lugs5into thread1ocking 
engagement with the thread 4 asshown by Fig.2. 
The cartridge may bequicklymoved to coexten 
sive relationship with thesleeve when a minimum 
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volume explosive unit is desired for purposes of 
packingfor shipment to the field. Once received 
in the field, operators may quickly extend the 
sleeve of a number of the explosive units to the 
position shown by Fig,2,and then interconnect 
an exp0sed cartridge and its free pair of lugs of 
one undt with the extended portion of a sleeve 
of another unit to form a rigid column of explo 
sive shown being built up in Fig.3. 
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4 
8ccordance with the present invention,it is desir 
able to have the Sleeves in end-to-end abutting 
relationship to each other to form a substan 
tially continuous tubular reinforcing and joining 
Imember for the column of explosive cartrldges. 
This end-to-end abutting relationship is fa2lli 
tated whenthe length of the cartridge isapproxi 
mately equal to the 1ength of the sleeve. By pro 
widingthis substantially continuoustubular rein 
forcing and joining member for the cartridges a 
continuous and Smooth outer Surface ls provided 
for the column which falicitates positioning of 
?he column into a borehole which borehole may 
not be free of obstructions such as extending 
1edges of rock,etc. - 
A modification of thls invention is shown in 

Fig.4 where the sleeve 8 carries the lug 5 and 
the cartridge 9 carries the.thread-forming strip 
*,The parts are made and assembled in a man 
ner similar to the manner described with re 
spect to Figs. 1,through 3,except,that in mak 
ing the cartridge 9-the thread-forming strip 3 
is fed onto a tube in adhesive relationship there 
to to form the thread receiving recess 4. The 
sleeve is made by feeding a lug bearing strip 
similar to those described with respect to the 
cartridge 1 onto a suitable mandrel(not shown), 
followed next by a casing-forming strip which 
forms the casing 6 in adhesive relationship with 
the lugs 5. The lugs 5 are preferably spaced in 
pairs opp0sing each other on either side of the 
central portion thereof in the manner described 
with respect to the cartrldge f. 
Afurthermodification may berealized by omit 

ting the thread-forming strip 3 from the medial 
portion of the sleeve 2shown in Figs.1 through3. 
In this manner,onlythe end portion of the sleeve 
will be provided with a thread for engagement 
with the lugs 5 when assembling a number of the 
units,This arrangement of spaced thread Sec 
tions may also be applied to the cartridge 9 of 
Fig.4. In this way,assembly of the parts into 
a nested unit and assembly of the units into a 
rigid column of explosive is further facilitated, 
The sleeve and cartridge of the explosive unit 

may be molded from a Suitable Synthetic plastic 
as,for example,any of the well Known thermo 
setting and thermoplastic resins whereby the 
thread and lugs may be cast as an integral part 
of the cartridge and thread. 1 
From the foregoing description,it is apparent, 

that the objects of this invention have been ac 
complished by providing an explosive unit com 
prising a sleeve,a cartridge,and locking means 
carried by these parts in engagement with each 
other,one of the means being in the form of a 
thread and the other means being in the form 
of a Iug and adapted to be assembled with simi 
1ar units to provide a rigid eolumn of explosive 
free of the disadvantagesto be found in units not 
embodying the advantages of thls invention. 
What I claim and desire to protect by Letters 

Patent is: 
1. An explosive device adapted for attachment 

to a similar explosive device comprising a car 
tridge; a sleeve of substantially the same length 
as the cartridge and coextensive therewith; and 
1ocking means carried by the cartridge and the 
sleeve,one of sald 1ocking means being in the 
form of a thread and the other of Said 10cking 
means being in the form of two sets of lug ele 
ments for locking engagement with said thread, 
one set of 1ug elements being positioned in the 
central portion of the device and slightly toward 

In building up a rigid column 9f explgslye n 75 one end awayfrom the center and the otherset 



2,429,079 
5 

of lug elements being positioned in said central 
portion and slightly toward the other end away 
from said center,wherebywhen the cartridge and 
Sleeve of the device are halfway unthreaded for 
attachment of a Similar device one set of lugele 
ments remains in 10cking engagement with said 
thread and the other,Seó of 1ug elements is 
adapted to engage the thread of Said similar de 
V1Ce? 

2. An explosive device adapted forattachment 
to a Similar eXplosive device comprising a car 
tridge having two setS of 1ug elements carried on 
the exterior thereof,one set of lug elements be 
ing p0sitioned in the central portion of the Car 
tridge and slightly toward one end away from 
the center,and the other set of lug elements be 
ing positioned in Said central portionand Sightdy 
toward the other end aWay from Said Center; 
and a Sieeve of substantially the Same length as 
the cartridge and coextensive therewith having 
a continuous thread on the interior thereof in 
threaded engagement with the lug elements, 
wherebywhen the Cartridge and sleeve of the de 
vice are halfway unthreaded for attachment of 
a similar device one Set of lug elements remains 
in locking engagement with Said thread and the 
other set of lug elements is adapted to engage 
the thread of Said similar device. 

3. An explosive device adapted for attachment 
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6 
to a sipilar explosive-device comprising a car 
tridge having a thread on the exterior thereof; 
and a sleeve of substantially the Same length as 
the cartridge and coextensive therewith having 
tWo Sets of lug elements carried on the interior 
there0finthreadedengagementwith the cartridge 
thread,0ne Set of 1ug elementS being positioned 
in the central portion of the sleeve and Slightly 
toWard one end away from the center,and the 
Gther Set of Iugelements being positioned in Said 
central portion and slightlytoward the other end 
away from said center,whereby when the 
cartridge and sleeve of the device are halfway 
unthreaded for attaChment of a Similar device 
one Set of 1ug elementS remains in 1ocking en? 
gagement with Said thread and the other Set of 
1ug elements is adapted.to engage the thread 
of said similar device. 
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