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This invention relates to blasting caps, and

‘ more specifically to blasting caps containing an

explosive charge of hexanitrodiphenylethylenedi-
nitramine.

Heretofore, blastlng caps have been prepared
by ‘the use of a metal casing containing unit ex-
plosives charge of an initiating explosive, e. g.
fulminate-potassium chlorate, -diazodinitrophe-
nol-potassium chlorate, lead azide, lead azide-

10 lead trinitroresorcinate, and the like, or by the
use of a cheaper, non-initiating base charge of
trinitrotoluene, picric acid, tetryl, or the like,

_upon which is superimposed an initiating charge
of fulminate-potassium chlorate, -diazodinitro-

15 phenol-potassium chlorate, azide-lead trinitro-
resorcinate, and the like. The latter type of
blasting cap is known as one contalning a base

m‘

charge and is the type of blasting cap to which

-this invention relates. .

29 The use, as & base charge In blasting caps, of
trinitrotoluene, picric acid, or tetryl is attended
with difficulty, in that such substances are not
free-running when in a finely divided state, and
will not run freely through small holes in the

£5 loading plates of the machines used in the manu-
facture of blasting caps. It has been necessary
to further treat such substances, for example by
reerystallization, by tumbling in a barrel, by
spraying the crystals with an agueous solution of

29 gum arabic, ete., without, however, wholly avoid-
ing the stated disadvantages of these substances.

1 have found that the stated disadvantages can
be avoided by the use in blasting caps as a base
charge in a suitable casing of the substance hex~

<5 anitrodiphenylethylenedinitramine, which may
be readily prepared, for example, by the nitration
of 24,2’ 4’-tetranitrodiphenylethylenediamine or
of 24,6246’ - hexanitrodiphenylethylenedia-
mine, or of diphenylethylenediamine.

49 I prefer the process of preparation which com-
prises the reaction of ethylenediamine and dini-
trochlorobenzene, to form 2,4,2’,4’-tetranitrodi-
phenylethylenediamine, which is then nitrated
with strong nitric acid to form hexanitrodi-

435 phenylethylenedinitramine, washed, and dried,
because this process appears to produce a more
stable product. The product so prepared is suit-
able directly for use in the loading machines of
cap plants, without any further treatment, e. g.

50 recrystallization or graining, because it is in a
-~ "free-flowing form, with smooth, uniform crystals.
A further advantage of the use of hexahitro-
diphenylethylenedinitramine as a base charge in
blasting  caps containing & diazodinitrophenol

55 priming charge is that a 10% less weight of ex-

{CL 52—5)

pensive initiating or top charge is required, than
with the use of tetryl for a like purpose.

I may use, as the base charge in my improved
blasting caps either hexanitrodiphenylethylene-
dinitramine alone, or admixed with about 25%
by weight of potassium chlorate, in order to de-
crease the negative oxygen balance of the charge.

As 8 specific example of a blasting cap made in
accordance with this invention, I may load into
an ordinary copper or gilding metal cap shell &
base charge of 0.20 gram of hexanitrodiphenyl-
ethylenedinitramine and press the same under
about 4,000 pounds per square inch pressure,

(-1}

10

then insert on top of this base charge a priming .

charge of about 0.30 gram of a mixture of about
75 parts by weight of diazodinitrophenol and
about 25 parts by weight of potassium chlorate
and on top of the latter, a perforated inverted,
3,7 copper capsule, pressing capsule and prim-
ing charge under a pressure of about 2,240
pounds per square inch, and on top of the c¢ap-
sule place an ignition charge of about 0.05 gram
of a mixture of about 75 parts by weight of diazo-
dinitrophenol and about 25 parts by weight of

_ potassiam chlorate and press the same at about

4,000 pounds per square inch.

As a specific example of an electric blasting
cap made in accordance with this invention, I
may load into an ordinary electric blasting cap
shell about 0.20 gram of- hexanitrodiphenyleth-
ylenedinltramine and press the same under &
pressure of about 4,000 pounds per square inch,
then insert on top thereof about 0.40 gram of &
mixture of about 75 parts by weight of diaZo-
nitrophenol and about 25 parts by weight of po-
tassium chlorate, without pressing the same. I
then insert the usual bridgewire-plug assembly
and connectlng wires and seal the same. into posi-
tion.

I may also prepare electric delay blasting caps,
by inserting between the explosive charge and
the bridgewire assembly of the above example &
fuse, which acts to delay ignition of the explosive
charge. In such an electric delay blasting cap
there will be placed arcund the bridgewire a suit-
able flash composition adapted to ignite the fuse,
and the fuse composition may be one that will
burn with evolution of gases, in which case a
vent for escape of such gases will be provided,
or the fuse composition may be one that will
burn without evolution of any substantial amount
of gas, in which case no vent will be provided
and the cap will be completely sealed.

As a further specific example of an electric
blasting cap in accordance with this invention I
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mey load into a usual electric blasting cap shell
about 0.20 gram of a mixture of about 2 parts by
weight of hexanitrodiphenylethylenedinitramine
end about 2 perts by weight of diszodinitro-
phenol and about 1 parg by weight of potassium

chlorate and press the charge under a pressure *

of about 3,000 pounds per square inch, then in-
sert ‘& loose priming charge of about 0.40 gram
of the same mixture, and complete the assem-
bly as hereinbefore described. ‘

I contemplate as within the scope of this in-
vention, the use of other priming compounds in
place of the diazodiritrophenol described, for ex-
ample mercury fulininate, lead azide, ete.

What I claim is:

1. A bvlasting cep for detonating explosives in-

cluding 8 casing and a charge of hexzanitrodi-
phenylethylenedinitramine.

2. A blasting cap for detonating explosives in-

cluding a casing, & charge of hexanitrodiphenyl-~
ethylenedinitramine and an initiating charge for
the hexanitrodiphenylethylenedinitramine in said
casing, ’

3. A blasting cap for detonating explosives in-
cluding @ casing, & charge of hexanitrodiphenyl-
ethylenedinitramine and g priming charge there-
in, sald priming charge being superimposed on
the hexamtx'odiphénylethylenedinitramine.

4. A blasting cap for detonating explosives in-
cluding a casing open at one end, a charge of
hexanitrodiphenylethylenedinitramine and an
initiating charge for the hexanitrodiphenylethyl-
enedinitramine in said casing.

_5. An electric blasting cap for detonating ex-
plosives, including e casing, a charge of hexa-

15%
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nitrodiphenylethylenedinitremine and an  initi-
ating charge for the hezanitrodiphenylethylene-
dinitramine.

6. An electric blasting cap for detonating ex-
plostves including a casing, and & ‘charge of heza-
nitrodiphenylethylenedinitramine.

7. & delay electric blasting cap for detonating
explosives including a casing and s charge of
hexanitrodiphenylethylenedinitramine.,

8. A blasting cap for detonating explosives in-
cluding & casing and a charge comprising aboug
of hexanitrodiphenylethylenedinitramine
and about 25% of potassium chiorste.

9. A blasting cap for detonating explosives in-
cluding a casing, a base charge of 0.20 g. of hexa-
nitrodiphenylethylenedinitramine, s superim-
posed priming charge of about 0.30 g. of a mix-
ture of about 75% diazodinitrophenol and about
25% potassium chlorate, 2 perforated capsule
confining said priming charge, and adjacent said
capsule an ignition charge of about 0.05 g. of a
mixture of about 75% diazodinitrophenol and
about 25% potassium chiorate.

10. An electric blasting cap for detonating ex-
plosives including a casing, a base charge of
about 0.20 g. of -hexanitrodiphenylethylenedini-
tramine end & superimposed priming charge of
about 0.40 g. of a mixture of about 75% diazodi-
nitrophenol and about 25% potassium chlorate.

11, A délay electric blasting cap for detonating
explosives including & casing, a base charge com-
prising hexanitrodiphenylethylenedinitramine
and 8 priming charge of a mixture of diazodi-
nitrophenol and potassium chlorate.

RICHARD F. B. COX.
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