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To all thom, it may concern. 
Be it known that BENNETT GROTTA, a citi 

zen of the United States, residing at Tama 
qua, in the county of Schuylkill and State 

5 of Pennsylvania, has invented certain new and useful improvements in Secondary 
Charges for Compound Detonator's, of which 
the following is a specification. 
My invention relates to improvements in 

that type of detonator commonly known as 
compound detonato's and relates particu 
larly to the main or secondary charge. 
For a long time fuliminate of mercury was regarded as the only explosive compound 

15 suitable for a detonator composition. This 
belief has been modified in recent years by 
the partial substitution of the customary fulminate charge by some other explosive 
which, alone, would not be suitable for let onator compositions. These secondary ex 
plosives, as they are commonly known, illay 
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 recently by 
a charge containing a heavy metal azide. 
Examples of secondary explosives which 
have been suggested for this purpose are 
hexanitrodiphenylamine, tetrainitroaniline, grinitroxylene, and trinitrophenyimethyni 
treamine, which is connonly known as tetryl. 

ii is well recognized that the problems 
presented in the production of satisfactory 
detonator charges are quite different from 
those existing in the field of geaeral explo 
aives and that apparently slight changes in 
proportions and in the ingredients fre 
quently produce surprising differences in re 
suli. 

It is also a well estabiished fact that de{- 
onators containing a suitably prinaed See 
ondary explosive are vastly superior to the 
ordinary fulminate composition detonator 

45 in so far as detonating efficiency is con 
cerned, but the general application of this 
type of detonator has been greatly cestricted 
because of the greater cost of manufacture 

25 

as compared with ordinary fulminate det 
50 onators. Despite the substitutioi of a part 

of the fulminate charge with it less costly 
nitro-body the ultimate cost of the detonator 
thus charged is ordinarily no less and usually 
greater than that of all-fulminate detona 

s tors. This is due to the increased number 33 
of operations required for the so-called com 
poiund detonators and also to the added ex 
pense of specially constructed detonator 
shells which are usually required. 

iBy extensive experimentation I have 
fand that the above neitioned obstacle to 
the application of the compound type of det 
onator inay be largely overcome by mixing 
with the nitroaromatic coin pounds that are 
suitable for detonator charties another less 
costly material which by itself is not suited 
for detonator compositions but which, when 
imixed with the nitroaromatic compounds in 
suitable proportions, produces a composition 
equivalent in efficiency to that of the origi 
nal nitroarematic compound. The material 
which I have found suitable for this admix 
{ure is nitrocellulose, of which ground 
smokeless powdei is a form admirably suited 
for the purpose in question. 33 

it have found that aixtures of sach nitro 
aromatic compounds as tetry or tetranitro 
ailine with nitrocellulose, in the form of 
ground smokeless powder, in suitable pro 
portions, constitite secondary detozaaioz 
compositions approximately equivalent, to 
the original nitroaromatic compound with 
respe tie, (8) initiating value when ap 
plied to insensitive commercial gxplosives, 
(b) actual strength as measured by Sny of 
the well known tests, (c) bris81:ce, as eas 
ured by the usual tests for deterraining thi: 
property, (d) size of priming charge go 
quired for initiation, (e) velocity of daios 
nation. 
Thus my invention constitutes a distinci, 

advance in the class of initiating exiosives 
by rendering feasible the producioi. 35 
compound detonators with heir well know? 
advantages over ordinary coratercia is:- 
nators and this at a cost very gyi is coil 
parison with other corapolid delioia.ors, 
The following examples iii:strake the Eg 

plication of my invention: 
i. A main charge consisting of 

of a mixture of equal parts of 
ground saolkeless swder 
pressed it, an ordii: 
This secondary charge 
suitable priming charge. 

2. A singin charge consisting 
of t, mixture of equal pay £3 of et 
aniline and ground Sinckeless 

in: s 
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charged and pressed into an ordinary deto 
18tor shell. This secondary charge is initi 
faii titl a critish riming charg ated with a suitable priming charge. 
3. i. iliaii charge consisting of 0.5 gram 

5 of mixture of equal parts of tetryl and 
ordinary initreuiellulose is charged and 
pressed into an ordinary detonator shell. 
is his secondary charge is initiated with a 
suitable timing charge. i do not limit my 

! E: seif with "espect to the particular prinning 
ze enployed it any of the foregoing ex 

i rail enfoy a priming charge 
£ illercury or a charge co 

f : it avy inet: i zide. in coniunc 
iiianji:te of inercury or any 

ilk' ('s) position. 
have cited specific examples of 

inatic coapot ancis I wish to have it 
: Indie's trol that in So doing the Scope of my 
inventioi is not 'estricted to these particu 

losives. The spirit of my invention 
ili nitroaroratic compounds 

it:abie for detonator composi 

k 
l 

. A lie. Sa. 
sy' it Jose. It is also to be 

ocelliose in any form 
i:is raient-whether it be in 
ground Sinokeless powder, 
it lose or in any other playsi 

i esci'i.e.: y invention, wi:t. i. 
w ..., , ig, is: i G & 

any suitable proportions 

36. 

Imain charge consists of any suitable nitro 
aromatic compound and ground smokeless 
powder mixed there with. 

2. A compound detonator of which the 
main charge consists of tetry and ground 
smokeless powder mixed therewith in suit 
able proportions. 

3. A compound detonator comprising a 
inail charge consisting of a suitable nitro 
aromatic compound and ground smokeless 
powder and a priming charge containing 
fulminate of mercury. 

4. A compound detonator comprising a 
nain charge consisting of a suitable nitro 
romatic compound and nitrocellulose and 

a priming charge therefor. 
5. A compound detonator comprising a 

mail charge consisting of a mixture of a 
suitable nitroaromatic compound and nitro 
celiulose and a priming charge containing 
fulminate of mercury. 

8. A compound detonator comprising 2. 
main charge consisting of a mixture of a 
suitable nitroaromatic compound and nitro 
cellulose and a priining charge containing 
fulminate of mercury and a heavy metal 

i 
the resence of two witnesses. 

BENNETT GROTTA. 
Witnesses: 

RUSSEFE, M. Coori, 
A.LAN F. E.:AFF. 
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