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- This invention relates to improvements in det-

onators which are used for initiating charges of
explosives.

Its object is to provide blasting caps which are

* & marked, by greater economy and by decreased

hazard in manufacture and use, but with no sac-

rifice of efficiency. A further object is the adap-

tation of an improved type of composition either

as the entire cap charge or as the initiating charge

G in compound caps. ‘

Solid explosive organic nitrates of the general
formula’ CnHn+2(NO3)n, as instanced by hexani-
tromannite and tetranitroerythrite, may be used
as primary detonating agents in blasting caps
when suitably confined and initiated. Such com-
pounds may be used individually or in admixture.
- They function efficiently as primary detonants for
base charges of compound detonators, such as
tetryl, as disclosed in my copending application
No. 502,559, as well as when used as entire primary
charges in simple detonators.

In accordance with my present invention, I have
discovered a novel means of initiating primary
detonator charges of solid organic nitrates of the
class described that is more practical and efficient
than any heretofore known or used. My novel
means for initiating a primary detonator charge
of the class described consists of a semi-explosive
30 burst of hot flame directed against the said pri-

mary detonator charge. While I have found elec-

~ tric fuse heads to be highly efficient and conven-
ient, it is also true that efficient results are had by
the use of any type of fuse head or equivalent
element constructed to deliver a semi-explosive
burst of flame forcibly upon the said primary
charge whether the ignition of such element be
brought about electrically or otherwise. By em-
ploying a flame producing agency in the form of a
fuse head, as for example an electric match of
the character herein described, I bring about the
generation of a kinetic or semi-explosive hot flash,
the flame of which is more or less forcibly impelled
toward and against the said primary charge. In
this manner, the heat produced by the said flash
composition is directed and concentrated against
the said type of primary charge and thereby per-
mits relatively cool as well as relatively small
amounts of flash compositions to be effectively and
practically used. Thus, I am able to employ the
difficultly ignitible but very safe solid explosive
organic nitrates described, without, at the same
time, having to uge such hot flash compositions
as would tend to melt or otherwise destroy or in-
jure the detonatorishells. Further, I have found
that the said flamé producing agency functions in
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a very effective manner when disposed either in
spaced relation or in direct contact with the said
type of primary detonator charge.

There are, in current use, two general means.
for providing the heat and flame which initiate 80
the primary detonating charge in electric blasting
caps. One type involves placing an unpressed
flash composition on top of the primary detonat-
ing charge and imbedding therein the bridge wire
which is usually fastened to the ends of the leading 85
wires by soldering, crimping or welding. The
other type involves a preformed fuse head in
which the flash composition is pressed, molded or
otherwise formed around the bridge wire prior to
insertion of same into the cap. Examples of this 70
second type are the well known electric match
head consisting of two metal plates, separated by
electrical insulation, but joined at one end by the
bridge wire and fastened to the leading wires at
the other end, or the bridge wire fastened to the 75
leading wires and ending in a cup or pocket, as
in a sulphur plug, which cup or pocket may be
packed with flash composition. The preformed
fuse head type has several advantages among
which are:

1. The expense and hazard of charging a loose
flash composition upon the primary detonating
charge and imbedding the bridge wire therein are
avoided. )

2. The bridge wire is surrounded by a fixed
and rigid mass which protects it against break-
age or other damage. .

3. The fuse head is electrically insulated from
the shell and also from the detonator charge so
that a somewhat conductive detonator charge can-
not transmit accidental electric currents to the
bridge wire as by contact of shell and a leading
wire with a source of current.

4. Flash compositions which would be chemical-
1y reactive with the detonator charge may be used,
because they are not in contact.

5. The flash composition is more effective in its
action because of closer contact with the bridge
wire and because it is in a more concentrated or
compacted form.

Examples of flash compositions for the pre-
formed fuse head type are:

1. Cuprous acetylide around the bridge wire and
in turn surrounded by a mixture of charcoal and
potassium chlorate.

2. A mixture of mercury fulminate, nitrostarch
and potassium chlorate.

3. Lead picrate.

4. Fulminate of mercury around the bridge
wire and in turn surrounded by a mixture of a
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nitro-compound, as tetryl, and an oxidizing
agent, as potassium chlorate.

It is with items 4 and 5 of preformed fuse head
advantages that this invention is- especxa,lly con-
cerned.

The following examples will make clear the
scope of the possibilities, characteristics and dis-
tinctive qualities of my invention, but it is to be
understood that these examples are not limiting.

1. A charge of 0.3 gram hexanitromannite
pressed in an electric blasting cap and confined
under an inner capsule gives an excellent lead
plate and a sand test of about 37 grams in the
U. 8. Bureau of Mines sand test, the flash in-
itiator being merely an ordinary electric match
head of cuprous acetylide, charcoal and potas-
sium chlorate. Even when the match head was
completely covered and surrounded by sulphur

' similar results were obtained.
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. would initiate the tetryl.

With compound detonators having tetryl base
charges and match head initiation as in (1) I
have found that 0.15 gram hexanitromannite
pressed on the tetryl and under an inner capsule
This was the case
whether .the pressure on the hexanitromannite
was 50# or 200# per detonator. Without an

inner capsule 0.20 gram hexanitromannite in-

itiated the tetryl base charge. Such compound
detonators give perfect lead plates and detonate
insensitive explosives perfectly. With 0.10 gram
tetryl and 0.25 gram hexanitromannite under an
inner capsule the Bureau of Mines sand test was

39 grams. With the same conditions except that

0.60 gram tetryl was uséd the sand test was 62
grams.

I have found that the solid organic mtrates of
the general formula CnHnt2(NO3)n presents far
less manufacturing and handling hazards than
other primary detonating compounds such as
mercury fulminate, lead azide, mercurous azide
and diazodinitrophenol. The consumer of blast-
ing caps also partakes of this advantage.

Solid organic nitrates of the type proposed have
a marked tendency toward instability, which may

be overcome by suitable and extensive purifica-’

tion and by keeping them ouf of contact with
other substances. It is often very undesirable to
load a flash composition directly thereon and the
preformed fuse head, such as the electric match,
obviates this difficulty. Also, the preformed fuse
head can be and is easily and thoroughly pro-
tected by lacquers and waxes from any products
of slight decomposition of the solid organic ni-
trates so that the proper functlomng of the as-
sembly is assured.

'The solid organic nitrates of the proposed type,
when used as primary detonating substances, re-

_quire for their initiation a semi-explosive burst of

hot and concentrated flame. For instance, they
do not respond to the spit of safety fuse as do
fulminates, azides and diazodinitrophenol. The
preformed fuse head or electric match, with its
concentrated, compacted and directed mass,
furnishes the essential qualities.

I do not make the claim that it is impossible
to make the proposed primary detonating ma-
terials function with a suitable flash composition
pressed thereon or with a suitable flash composi-
tion loosely loaded thereon and in which a bridge
wire is imbedded. A pressed flash composition
‘when ignited by my preformed fuse head is with-
in the scope of my invention.

I prefer that the use of a preformed fuse head
because it greatly widens the field of suitable

flash compositions, is conducive to more assured
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results, is more economical, is less hazardous to
manufacturer and consumer, is not so affected by
partial decomposition of the proposed organic
nitrates and reqmres lesser amounts of flash com—
position,

It is my belief that detonators embodymg my
invention, as for example a detonator embodying
the combination of a preformed hot flash com-
position, a primary charge comprising as an es-
sential ingredient a solid nitration product hav-
ing  the general formula CnHn+2(NO3)n, and a
base charge adapted to be exploded by such pri-
mary charge, provide greater measures of safety
and economy in conjunction with high practical-

ity and efficiency than any other type of detona-‘

tor heretofore known or used.

While the construction of a detonator in ac-
cordanice with the invention, insofar as its me-
chanical features are concerned so closely resem-
bles known constructions as to make a drawing
hardly necessary, yet in order that the invention
may be clearly understood, I have illustrated one
form of the invention in the accompanying draw-
ing, wherein 5 represents the detonator shell, 6

and 7 the lead in wires, 8 the bridge wire im-.

bedded in the described hot flash composition 9,
10 the base charge of any suitable composition,

such as tetryl, for example, and 11 the primary

charge of formula CoHn+2(NO3)n. An inner cap-
sule 12 may be employed, if desired. It is also
to be understood that the solid explosive sub-
stances of the general formula CnHn4+2(NO3)n,
specified as essential to my invention, may be the
ordinary grades of impure products usually pro-
duced, for example, by the nitration of the com-
mercial forms of the required polyhydric alcohols
of the general formula CnHn+2(OH)n; the said
nitration products being prone to contain certain
impure isomers, lower nitric ester, etc. They may,
however, also be the chemically pure compounds,
as obtained, for example, by recrystallization of

impure forms, from a suitable solvent or solvents.

Hexanitromannite or nitromannite, for example,
may refer either to the chemically pure hexanitric
ester or it may include proportions of the lower
nitric esters, mixed therewith.

It is to be understood that the invention is not
limited to the particular form illustrated but that
it includes within its purview whatever changes
fairly come within either the terms or the splrit
of the appended claims.

Having described my invention, what I claim is:

1. In a detonator, a primary initiating charge
of a solid nitration product of polyhydric alcohol
having the general formula CnHni2(OH)n, and
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a pre-formed fuse head of a nature adapted to -

deliver 'a hot semi-explosive burst of flame upon -

said primary initiating charge.

2. A detonator comprising a primary initiating
charge of a solid nitration product of polyhydric
alcohol having the general formula CnHn+2(OH)n,
and an electrically initiated flame producing
agency located outwardly of the polyhydric al-

cohol nitration product and separate therefrom. .

3. An electric detonator comprising a primary
initiating charge of a solid nitration product of
polyhydric alcohol having the general formula
CnHn2(OH)n, and a pre-formed fuse head com-
prising a bridge wire and a hot flash composition
formed around the bridge wire prior to the in-
sertion of the fuse head.in the shell of the det-
onator, said hot flash composition lying in
spaced relation to the initiating charge and being
of a nature such as to deliver a semi-explosive
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~ burst of flame upon said polyhydric alecchol nitrate
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to bring about detonation thereof.

4. An electric detonator comprising a primary
initiating charge of a solid nitration product of
polyhydric alcohol having the general formula
CnHn+2(OH)n, and a pre-formed fuse head com-
prising a bridge wire and a hot flash composition
formed .around the bridge wire prior to the inser-
tion of the fuse head in the shell of the detonator,
said hot flash composition being coated with a
protective substance to separate it from the pri-
mary charge, said hot flash composition being
of a nature such as to deliver a semi-explosive
burst of flame upon said polyhydric alcohol ni-
trate to bring about detonation thereof.

5. An electric detonator comprising a primary
detonating charge consisting of a solid nitration
product of the general formula CnHn4+2(NO3z)n,
and an electrically initiated mass of flash com-
position located outwardly of the primary charge,
said flash composition being provided with a pro-
tective coating and being of a nature to deliver
a semi-explosive burst of flame upon said pri-
mary charge.

6. A detonator comprising a base charge, a pri-
mary initiating charge of nitromannite, and a
flame producing agency in the form of a fuse
head located outwardly of the nitromannite and
separated therefrom by a protective coating.

7. An electric detonator comprising a shell, a
primary initiating charge therein outwardly of
the base charge consisting of nitromannite, and
a flame producing agency outwardly of and in
spaced relation to the nitromannite and com-
prising an electric match head, said match head
being coated with a substance separating it from
the nitromannite.

8. A detonator as in claim 5 wherein the said
flash composition comprises a chlorate.

9. A detonator as in claim 5 wherein the said
flash composition comprises potassium chlorate.

10. A detonator as in claim 5 wherein the said
flash composition comprises a mixture of mercury
fulminate, and potassium chlorate.

11. A detonator as in claim 5 wherein the
said flash composition comprises a match of char-
coal and potassium chlorate.

12. A compound detonator comprising a base
charge, a primary initiating charge of a solid ni-
tration product of polyhydric alcohol having the
general formula CnHn+2(OH)n, and a wholly sep-
arate pre-formed electrically initiated fuse head
of a nature adapted to deliver a kinetic semi-ex-
plosive burst of hot flame upon the polyhydric
alcohol nitrate.

13. A compound defonator comprising a base
charge, a primary initiating charge of a solid ni-
tration product of polyhydric alcohol, said poly-
hydric alcohol having the general formula
CnHn+2(0OH) n, and an electrically initiated flame

- producing agency located outwardly of the pri-

mary initiating charge and separate therefrom.
14. A compound electric detonator comprising
a shell, a base charge therein, a primary initiat-
ing charge outwardly of the base charge consist-
ing of nitromannite; and a flame producing agen-
cy outwardly of and in spaced relation to the ni-
tromannite and comprising an electric match

=

head, said match head being coated with a sub-
stance separating it from the nitromannite.

15. In a detonator, a primary charge of a solid
nitration product of polyhydric alcohol having
the general formula CnHn-2(OH)n, and a 'wholly
separate pre-formed electric fuse head of a na-
ture adapted to deliver a hot semi-explosive burst

of flame upon the polyhydric alcohol nitrate.

16. An electric detonator comprising, in com-
bination, a shell, a base charge therein, a primary
detonating charge, outwardly of the base charge,
consisting of nitromannite, and a flame pro-
ducing agency comprising an electric match head
outwardly of and in spaced relation to the nitro-
mannite.

17. A compound electric detonator comprising
a shell, a ‘base charge therein, a primary charge
consisting of a mixture of nitroerythrite and ni-
tromannite, and a separate pre-formed fuse head
located outwardly of and in spaced relation to
the said primary charge, said fuse head being of
a nature to deliver a semi-explosive burst of hot
flame upon the primary charge to bring about
detonation of the same.

18. A detonator comprising a primary initiat-
ing charge comprising as an essential ingredient
a solid nitration product having the general for-
mula CnHn+2(NO3)n, and a flash composition in
the form of a fuse head positioned to deliver a hot
semi-explosive burst of flame upon said primary
initiating charge..

19. A compound detonator comprising a base
charge and a primary initiating charge compris-
ing as an essentialingredient a solid nitrationprod-
uct having the general formula CnHn+2(NO3)n,
and a flash composition in the form of a fuse
head positioned to deliver a hot semi-explosive
burst of flame upon said primary initiating charge.

20. A detonator comprising a primary initiat-
ing charge consisting of a mixture of solid
organic nitrates having the general formula
CnHn12(NO3) n, and a fuse head positioned to de-
liver a hot semi-explosive burst of flame upon
said primary initiating charge.

21. A detonator as recited in claim 18 wherein
the primary initiating charge comprises as an es-
sential ingredient nitromannite.

22. A detonator as recited in claim 20 wherein
the primary charge consists of a mixture of nitro-
mannite and nitroerythrite.

23. A compound detonator as recited in claim
18 wherein the -base charge consists of tetryl.

24. A detonator as recited in claim 18 wherein
the flash composition is in the form of a pre-
formed electric fuse head.

25. A detonator as recited in claim 18 wherein
the fuse head is disposed in spaced relation to the
primary initiating charge.

26. A detonator as recited in claim 18 wherein
the fuse head is pre-formed and is coated with a
protective substance to separate it from the pri-
mary initiating charge.

27. A compound electric detonator comprising
a shell, a base charge therein, a primary initiating
charge of nitromannite outwardly of the base
charge, and a flame producing agency in the form
of a fuse head outwardly of and in spaced rela-
tion to the nitromannite.

SYLVESTER B. LARGE.
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