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explosive compositions and more particularly to .

blasting caps containing such compositions, in
which the assembled cap by a suitable arrange-
ment of charges has been made less sensitive to
shock and frictional impacts without the impair-
ment of its ability to function,

Detonators or blasting caps are employed to
initiate the explosion of the main charges in
blasting and other work where high explosives
are utilized. Such caps contain compositions
which are more sensitive to impact, shock, and
frictional effects than are the commonly-used
main charges, dynamite for example. Such ma-
terials as mercury fulminate and lead azlde are
commonly employed as the primary detonating
compounds in blasting caps, and their ability to
pick up rapidly to their -maximum high velocity
of detonation when once ignited, especially in the
case of lead azide, is the property which makes
them particularly suitable for such use. Such
compounds are of a relatively high order of sen-
sltiveness to shock. While the necessary amount
of primary detonating compound has been mate-
rially reduced in blasting eaps by use of g sup-
plementary charge of an explosively powerful but
less sensitive
charge, the sensitiveness of the cap to shock is
essentially determined by the most sensitive ma-
terial present, Any arrangement of charges that
decrenses the sensitiveness of the assembled
blasting cap is & distinct advantage.

An object of the present invention i an explo-
sive composition of the primary detonating type
whose sensitiveness to shock has been substan-
tially reduced. A further object is & blasting cap
containing such an explosive charge. A further
object is a blasting cap possessing a decreased
sensitiveness to frictional effects. A still further
object is a blasting cap containing a primary
detonating charge in which the sensitiveness of
such primary charge has been reduced without
impairment of the functioning ability of the cap.
Additional objects will be described as the in-
vention is disclosed more at length in the fol-
lowing.

We have found that the foregoing objects are
accomplished by blending with an explosive
charge employed in blasting caps a water-insol-
uble metal soap in small amount. As such me-
tallic soap, we may employ, for example, calclum
stearate, aluminum stearate, magnesium stea-
rate, aluminum oleate, and the like.
l1ar advantage of our invention will come in' the
blending of @ finely-divided, water-insoluble
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metal soap with the primary charge in the cap as’
a phlegmatizing or -desensitizing agent. I¢ is
especially effective when used in small amount
with lead azide. ' ' )
It will be understood that this invention is
applicable in all types of blasting caps contain- -
ing a primary detonating charge, namely in ordi-
nary caps adapted to be ignited by the spit of &
fuse, in electric blasting caps, and in delay caps.
By way of more exact illustration, the use of such
desensitized blends is shown in the accompany-
ing drawing. Figure I illustrates a fuse type cap,
Figure IT an electric blasting cap, and Figure I
an electric delay cap. Figure IV isa blasting cap
wherein the primary charge extends into a cavity
in the base charge. -~ : ’
In Pigure I, | represents a cylindrical alumi-.
num cap shell into which a base charge 2 of tetryl
is pressed, over which is- placed the primary
charge 3 comprising a blend of 98.5 parts of lead
azide and 1.5 parts of caleiuni stearate. A charge
4 of a suitable ignition composition compatible
with the shell wall metal is placed above the
desensitized primary charge.” The fuse B, con-
taining & small diameter core of black powder, i8
introduced into the cap shell above the primary
charge and is erimped into the shell as indicated
at 6. The firing of the cap takes place by lighting -
the fuse and ignition thereby of the primary
charge 3. i ) o

Figure II shows an electric blasting cap ac- o

cording to our invention. The base charge 2,
of tetryl, for example, is loaded into the bottom
of the cylindrical sheil {. Above this base charge
is pressed & primary composition 8, comprising
98.5 parts of lead azide and 1.5 parts of calcium
stearate. - Above the primary charge is super-
posed the ignition composition 4, which may be
of any suitable composition, for example a blend
of smokeless powder—double salt of -Jead ritrate

" and lead dinitro - ortho - cresylate — potassium
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chlorate, as disclosed in the copending applica-
tion of Burrows and Noddin, Serial No. 297,272,
filed September 30, 1939, Inserted in this loose
ignition charge &, is & finely-divided, highly-re-
sistant wire 9, which connects the terminals of
the leg wires 8.- These leg wires pass through
the composition bridge plug 1, and.are held in
place thereby. Above the bridge plug is a water-
proofing composition 18 and a sulfur seal (1, in
accordance with the usual practice.. The blasting
cap is brought to detonation by the passage of .
an electric current through the ‘wires 8, and
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bridge wire 9, which becomes heated to incan-
dexcencs and Ares the ignition composition &,

Figure III shows a delay electric blasting cap
in which the base charge 2 iz pressed intec the
bottom of & cylindrical shell §. Above this is
the primary charge 8 consisting of a desensitized
composition comprising 98 parts of lead azide
and 2 partz of aluminum stearate. The ignition
composition 4 is superposed on the primary
charge, Above the ignition composition is the
delay carrier {8 having a central cylindrical
opening longitudinally therethrough, into which
has been loaded & slow-burning powder in order
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to give the desired degree of delay in the firing

of the charge. Above this delay element, in turn,
and spaced relatively close thereto, is bridge plug
T having = conical cavity at its lower extremity
and centrelly located. The flne bridge wire 8
connects the leg wires 8 across this cavity in the
plug, and this bridge wire is surrounded by an
ignition composition {8 which is fired by passage
of the electric current through the leg wires, Thig
in turn ignites the fuse powder in 4. The usual
waterproofing composition 16 and sulfur seal 14
are located above the bridge plugs.

Fgure IV shows a blasting cap wherein the
base charge 2 has 8 cavity 06, within which is
enclosed the primery charge 8. The base charge
2 in this cep comprises tetryl, with which has
been blended 06.5% of fAnely-divided calcium
stearsate.

It will be understocd also that densitized pri-
mary compositions according to our invention
can be used with any of the base charges ap-
plicable for the purpose. We find our improved
primary charge particularly desirable, however,
in conjunction with the assembly of PFigure IV,
in which the primary charge is introduced into
a cavity in the less sensiiive base charge, so that
sald primeary charge is protected and sepsrated
on all sides from the metal cap walls by a layer
of the base charge. Under such conditiong e
cep iz provided of s very high degree of safety
against hezerds of shock and friction. In such
caps, the use of lead azide as & primary charge
Is particularly advantageous. The presence of
the conical cevity in the base charge for holding
the primary charge makes possible & length of
column of protected desensitized azide sufiicient
to detonete the base charge when commercial
ceps of the usual size sre employed. We have
found that the pressing of the cavity in the base
charge iz facilitated by blending with the base
charge composition & small percentege of a
water-insoluble metal soap of the type employed
to phlegmatize the primary charge. As an in-
gredient of the base

charge, this metal soap,

15

20

25

30

as

40

46

65

4.
calejum stearate for example, sllows cleaner
withdrawal of the pointed press pin from said
base charge. A suilable base charge of this
type .comprises tetryl blended with 0.25 to 2.0%
of the metal soap, preferably with an amount
of celcium stearate between 0.5 and 1.0%.

The presence of the desensitized primary
charge is particularly useful in protecting against
frictional effects such as would be exerted by
penetration of & nail or like object into the
cap. The desensitizing effect is demonstrated by
satisfactory results in the nail tests, according
to such procedure.

As has been stated, the base charge used in
our improved cap may be of sny material other-
wise suitable. We find tetryl amd penta-
erythritol tetranitrate particularly desirsble ma-
terials for such use because of their strength,
ready detonability by suitable priming charges,
their satisfactory degree of sensitiveness to shock,
compatibility with metals, ete.

It will be understood that we wish to employ
in general only a relatively small percentage of
the safety ingredient in the primary charge. We
find amounts less than 5% to be suitable. Lead
azide—calcium stearste blends have been shown
to possess highly satisfactory properties in the -
range of 97 to 99.5% lead azlide and 3 t005%
calcium stearate.

While our invention has been described in
detail in the foregoing, it will be understood
that many variations may be introduced in com-
positions and arrangement without departure
from the scope of the invention. While the
invention has been directed particularly tc det-
onator compositions, it will be understood that
it may be employed in any type of explosive de-
vice in which explosives of the primsry detonat-
ing type are used, where decreased sensitiveness
to shock and friction is desired. We wish to be
limited, therefore, only by the following patent
claims.

We claim:

1. An explosive charge of the primary detonat-
ing type comprising & primary detonating com-
pound blended with a wa.ter-insoluble metal soap
in finely~-divided form.

2. A blasting cap contaming an explosive ma-
terial blended with s water-insoluble metal soap
in Anely divided form.

3. A blasting cap containing a primer charge
comprsing 8 primary detonsting compound
blended with s water-insoluble metal soap in
finely divided form.

LAWTON ARTHUR BURROWS.
WALTER BASTBY LAWSON.




