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To all whom, it may concern:

Be it known that Benxwrr Grorra, 2 citi-
zen of the United States, residing at Tama-
qua, in the county of Schuylkill and State
of Pennsylvania, has invented certain new
and usetul Improvements in Secondary
Charges for Compound Detonators, of which
the following is a specification.

My invention relates to improvements in
that type of detonator commonly known as
compound detonators and -relates particu-
larly to the main or secondary charge.

For a long time fulminate of mercury was
regarded as the only explosive compound
suitable for a detonator composition. This

- belief has been modified in recent years by
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the partial substitution of the customary
fulminate charge by some other explosive
which, alone, would not be suitable for det-
onator compositions. These secondary ex-
plosives, as they are commounly known, may
not be detonated by simple ignition as is the
case with fulminate of mercury, but they are
themselves initiated by a priming charge of
fulminate of mercury and more vecently by
& charge containing a heavy metal azids.
Ezamples of secondary explosives which
have been suggested for this purpose are
hexanitrodiphenylamine, tetranitroaniline,
trinitroxyiene, end trinitrophenylmethyini-
trosmine, which is commonly known as
tetryl, o

It is well recognized that the probiems
presented in the production of satisfactory
detonator charges are quite different from
those existing in the field of general explo-
gives and that spparéntly slight changes in
proportions and in the ingredients fre-
quently produee surprising differences in re-
sult.

I is also & well established fact that det-
onztors containing a suitably primed sec-
ondary explosive are vastly superior to the
ordinary fulminate composition detonator
in so far as detonating efficiency is econ-
cerned, but the general application of this
type of detonator has been greatly restricted
because of the greater cost of manufacture

as compared with ordinary fulminate det-

onators. Despite the substitution of a part
of the fulminate charge with a lsss costly
nitro-body the ultimate cost of the detonator
thus charged is ordinarily noless and usually
greater than that of all-fulminate detona-
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tors. This is due to the increased number #3
of operations required for the so-called com- -
pound detonators and also to the added ex-
pense of specially constructed detonstor
shells which are usually required.

By extensive experimentation I have ¢
found that the above menticned obstacle to
the application of the compound type of det- .
onator may be largely overcome by mixing
with the nitroaromstic compounds that ore
suitable for detonator charces another less
costly material which by itsel? is not suited
for detonator compositions hut which, when
mixed with the nitroaromatic compounds in
suitable proporticns, produces a composition
equivalent in efficiency to that of the origl-
nal nitroarematic compound. The materinl
which T have found suitable for this admix-
ture is ‘nitrocellnlose, of which ground
smokeless powder is a form admirably suited
for the purpose in question.

T have found that mixtures of such nitro- -
arometic compounds as tetryl or tetranitro-
aniline with nitrocellulose, in the form of
ground smokeless powder, in suitabls PEG-
portions, constitute secondary detonster
compositions approximately equivalent to
the eriginal nitrosromatic compound with
resper s to, {a} initinting valus wien' ap-
plied fo insensitive commereini explosives,
{b) actual strength as measured by eny of
the well known fests, {c) brisance, as mens-
ured by the nsual tests for deot mining th
property, {d) size of priming chargs re-
quired for initiation, {e} velocity of dete.
naticn, ;

Thus my invention constitutes g distinei
advance in the class of initiating explosives
by rendering feasible the production of
compound detonators with thair weil known
advaniages over ordinary commercial de!
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main charge consists of any suitable mitro
mewtlc compovnd and ground Smolseless
yowwder mixed thervewith.

2. A compound detonator of which the
main dmr‘oe consists of tetryl and ground
smoleless powder mixed therewith in suit-
ao]e proportions.

3. A compound detonater comprising a
main Lh‘lrﬂ(’ consisting of a sulmbm nitro-
aromatic compound and ground smokeless
powder and a priming charrm containing
fulminate of mercury.

4. & compound detonator compr}qlnw Y
main charge consisting of a suitable nitro-

aromatic C(\mpound and nitrocellulose and
a prrmnsr charge therefor.

3.0 A compound de{on(uor compthw 2
main charge consisting of a mixture of a
suitable nmoalonmc compound and nitro-
cellulose and a priming charge containing
+u1mmatﬂ of mercury.

6. A compound detomfor comprising 2
m(xm charge consisting of a mixture of 2
Sui(’ Dble nitroaromatic "ompound and nitro-

ellulose and a priming charge containing
"mmndtn of mercury and gz heavy metal
azide,

Tn testimony swhereof he affixes his signa-
ture in the presence of two witnesses.

BEH N”'“” GROTTA.
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Witnesses:
Ru TSSERL, M., Coon,
- Arvaw B, Erarr.



