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My invention relates especially to the
manufacture and general assembly. of that
type of detonator or blasting cap commonly
known- as the compound or booster type,

6 though certain of its advantages may be a;f-
y
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" cases, as one charge.
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: .Generally,
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-provides

-degree.
-handle

plied to other types. It deals particular

with the promotion. of safety ‘in the han-
dling, storage and use of such detonators,
and makes possible the use in booster det-

might qtherwise be too sensitive, though it
greater safety in the manipulation
of any type of primer, Its most convenient
application is in connection with non-crys-
talline or finely” crystalline masses which

maintain. suspension .in water to a fair.
These types are most difficult to.

by the methods’ heretofore em-
the invention may. be
of primer by suitable
the scope of the in-

ployed. However,
applied to any type
manipulation “within

It is generally
the compound. or booster
type, when properly made of proper ma-
terials, is an improvement over the usual
fulminate-chlorate cap. Such s cap usually
contains two or more separate, charges,
though it is possible to mix the booster ma-
terial with the Initiating material in some
“The booster charge
is usually composed of such. materials as

tetryl, héxanitrodiphenylamine, picric acid,

* Ditrostarch, nitromannite or nitrocellulose.

The initiator may be fulminate of mercury,
a heavy metal azide or explosives of their
Properties; or mixtures of such explosives.

from combustion, through ignition, to max-

imum detonation in avery short time, and.
* . under slight confinement,
as an initiator for

may be considered
as having possibilities i
compound ‘detonators, or as. a sole charge
for detonators.” - , -
Fulminate of mercury has found ‘much
favor as an initiator because it has a rela-
tively low ignition temperature, is easily
made and, while very'sensitive, can be ma-
nipulated "in the dry state with a limited

hazard. = As an initiator, hewever, it is in-

ferior .to some other substances such as cer-

* tain heavy metal azides, for instance. This

_is illustrated by the well-known. fact that:

very much smaller charges of. certain heavy
metal azides, than of fulminate of mercury,

. somewhat more hazardous,

rimers, - which

agreed that a Bl:’i.stin'g éap ,

‘an explosive. which will pass

ars required to detonate the
base charge in compound detonators. Mer-
curous azide is an initiator of much greater
effectiveness than fulminate of mercury, but,

manipulation,. is

under certain forms of -
inferred, however,

been -done commercially. Further, in a

finished detonator, tests have shown it to be

no more hazardous than fulminate of mer-
cury, . - - o ’
"In the accompanying drawing;

Fig. 1 is a sectional diagramimatic view .

illustrating a detonator in its initial stage
of manufacture. .
Fig. 2 is a like view
mediate stage in the manufacture of the de-
tonator; and :

Fig. 3 is a like view illustrating the final

form of the detonator.

Like nuimerals designate cérrespohding:

elements in all of the figures of the drawing.

In the drawing, 1 designates the detonator
shell and 2, the base or booster charge, which,
for purposes of convenience, I will herein-
after refer to as
that ‘any spitable material may be employed
in this relation. In the initial pressing of
the base charge 2 into the shell; a ceftral
indentation or depression 22 may be formed

in the charge in the manner diselosed in my

It is not to be
that it can not be handled .
successfully in the dry state since this has -

illustrating ‘an inter- -

tetryl, though it is clear

secondary or
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copending application Serial Number 164,802,

filed on the 31st day of J. anuary, 1927, How-
ever; it is to be understood that this base
charge may be formed with any lesser de-
gree of indentation up to-a perfectly flat
surface. I prefer the
cause less initiating charge is then required,

owing to the increased.area of contact be.

-tween ‘the initiating charge and the base

charge. . Further, with some’ initiating
charges, it may be desirable to maintain por-

‘tions of the initiating charge out of contact.

with the shell wall, and in siich case the cen-
tral indentation is of utility for that purpose.
_In Fig. 1, the initiating charge 3 is shown
as being contained in a tube 4. A plunger
9 is adapted "to. operate within this tube.
The charge 8 may,’

‘sist of mercurous

azide. Mercurous azide

large indentation be- .

and preferably will, con-
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may be made by combining sodium azide

and a K
‘Tt precipitates as a. very fine white mass,

which cakes on drying, and exists as a dusty

v

mercurous salt. in aqueous solution.
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10

. to prevent an

white powder on breaking up the cake.

In

my procedure the ‘precipitated azide is

“washed by decantation, then run on to a suc-

tion filter and reduced to a moisture content

operations, - It may, in this wet condition,
be stored indefinitely in rubber bags. The
described wet azide is placed in a suitable
container and the tube 4 is made to contain

the desired quantity of azide by immersion .

in the wet mass of the same in the container.
This proper quantity may be obtained by

immersion of the tube to the proper depth

and the action of capillarity, or by the regu-
lated action of the plunger 5.~ It is, of

‘course, obvious that other means of tube

loading might be resorted to, without de-
parture from the invention. After the tube
is loaded, it is inserted in the detonator shell.

" A protective tube or sleeve. 6 may be used

: possibility of smearing the
side walls of the shell with the azide. How-
ever, the invention is not limited to the use

-~ of a protective tube of this character. After
25

the tube 4 has-béen inserted in shell 1, to

- the proper depth, a slow movement of the
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" sonable number of
. at the same time.

piston 5 serves to eject the wet mercurous
azide on to the tetryl and into the indenta-
tion 2% The tube is then removed for re-
loading and for a repetition of the opera-
tion. It will be understood that .any rea:
tubes may be operated

Following the forégoing ‘the wet azide in
the shell may be partially Qried.or the shell

_may pass immediately to the next operation.

"This consists in charging a dry explosive,

which nay be an ignition transmitter, such

as lead trinitroresorcinate, or a combined

ignition transmitter and partial initiator as
~ falminate of mercury.. .Upon subsequent

ressing of the entire assembly, the moisture

1in the azide charge penetrates the upper dry

charge sufficiently to desensitize it material-
ly, yet by a reasonable control of the amount

~ of moisture in the azide, the upper charge

does not become sufficiently moist at its up-
per surface to smear the press points. The

- 'detonators so  made are very insensitive

through subséquent - operations - and until

.they are finally packed m their ultimate con-

.. tainers. At this stage they max be dried out

by subjection to warmth or warmth and re-
duced pressure.’ N ST
It will be obvious that when the dry:top

charge (fulminate of mercury, for exam-.

ple), is pressed on the wet intermediate
charge (mercurous azide, for example), it

" tends to mix partially with it, yet no azide

penetrates entirely to the surface. Thus,

. even if a very sensitive intermediate initia-

tor is used, it is entirely covered up by the

less sensitive fulminate or other top charge.
This promotes safety in use without sacri-

ficing the advantages resulting from the use

. most conducive to convenience in subsequent

© 1,713,888

of ‘more eﬂectivé--initiators than mercury
fulminate. . ) Co

An example of a satisfactory charge for

commercial detonators made under this proc-
ess is: (1) a base charge of 0.4 grams tetryl;
(2) an intermediate initiator charge of 0.10

70

grams (40-60) mercurous azide-water; and -

of 0.8 grams fulminate of mercury. .

‘While for purposes of illustration,
described the charges as consisting of tetryl,
_upon the one hand, and fulminate-mercur-

understood that the principle involved #nd
which forms the real substance of the in-

_ vention, goes far beyond the use of any par- .

ticular explosive materials. I have already
recited a number of explosive substances
which may be utilized as. the ‘base char%e
-and I wish to make it clear that any suitab

initiating charge, such as fulminate-chlorate
mixtures, fulminate-mercurous azide mix-

I have

- (3) a top ignition and initiation aid charge .

- ous azide, upon the other hand, it is to be

tures, fulminate-lead azide mixtures, or any

_ other suitable combined charge recognized, in
the art as applicable in this relation, may

~ be employed. Furthermore by the use of

the term “mixtures”, I intend to include

either ‘the actual intermixing of - the sub--

stances of which the initiating charge is
composed,. or ‘the superimposing of -one of
these substances upon the other, as herein

L

disclosed: I have chosen mercurous azide as’

" the example to be stressed because it serves:

excellently to present the idea involved. The

_application of 'mercurous azide is materially

aided by my invention. Some other possible

100

“initiators are so . sensitive and hazardous -

_ without, the employment of this invention. -
It is commonly recognized in the art that

“the wet loading of initiators and their con-

Highly
esirable. However, the charging of. we{".
110"

sequent- desensitization,: during their

juent handling in other operations, is

initiators has presented great inconvenience

" and difficulty because a condition of wetness,

when dry, that they can hardly be uséd f

105

. sufficient to properly desensitize the detona-

‘tors, resulted in wetting the press points

- during thé pressing operation.’ If the loose -
115

primer §s moist before pressing, it is almost

sure to ‘wet the press pointsand. cause the -

explosive to adhere to and cake on them dur-

“ing the pressing operation. Upon the other .

hand, initiators which are of a fine, dusty
application in the dry state. -
{hat when -a mercury fulminate-lead azide

initiating charge is employed, the lead azide

may be maintained, by the presence of the

nature when dry; are almost impossible of

120

PR nother advantage of this invention is

tetryl, out of actual contact with the wall .

of the shell, only the mercury.fulminate. -
-actually contacting with the wall of the .

shell, after the final pressing of the charge.

This is of importance, for the reason that the 130

125
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usually en;ﬁioyed, copper or gilding' metal

- shells, which are cheap and easily drawn,
“‘are not- practically resistant to lead azide,

5

10 .

15

.20

while they are resistant to fulminate of mer-

cury. Thus by my method all .of the advan-
tages of wetting and desensitizing are had, -
with the additional advantage that deterio-
ration of the shell, due to the presence of

lead azide, is prevented. o )
~ My invention accomplishes the following
important ‘points.. It combines convenience

.and low cost with the desired safety result-
‘ing from wet loading and wet subsequent

handling; it reduces to a -minimum the

-apiount of dry initiator necessary in a fac-
tory; and it makes possible the application "

of initiators which, on account of physical
condition or great sensitiveness, are not

- practical in dry methods.

‘While I have described a form of my in-
vention in detail, and have given a specific
example and sketch, it will be understood

" that many changes may be made therein

25

30

- apply my procedure to detonstors which
contain only one initiating charge on top of -

40

without departing from the spirit of my in-
vention. The detonator shell may be of any

metal suitable to the base. and initiating

‘charges it is desired to use; the loading tubes

may be of glass, rubber, metal, celluloid,
ete., depending upon the particular situation
involved; the tubes.may be charged and dis-

- charged in many ways; and there is a very
wide range of explosives which may be used -

as base charge, intermediate wet charge and
top dry charge. My invention, generally,
does not involve materials but methods, and

‘these methods have been clearly explained.
Further, it is within the scope of my in-

vention, and it is here so stated, that I may

 the base charge or contain only one charge

45

~ then load the base charge normally, add the .

50

ter to the empty she

altogether. In the former case, I might de-
sire’ to- apply a dry initiator only, in the
charging operation, but have lowered: sensi-
tiveness in subsequent operations. I would

proper amount of water on top. of it, and

-charge the initiator thereon. In the later -

case; I would add the proper amount of wa-
]5) and charge, in-one

N charﬁmg, part or all of the detonator compo-

65

6

sition. -~ Equally the liquid could be intro-
duced with the base charge in a compound
detonator. . : -
. It is obvious also that Wa%ler is 'not,,tille
only moistening agent. I might mention al-
co‘hS(’)l,' a.clse‘?:one, l?l%tyl‘acetate and, in fact,
any suitable volatile liquid which does.not
react chemically with my compositions,
Having described my invention in detail,
what I claim and desire to secuire By Let-

_ ters Patent is:- :

. 1. The herein described method of manu-
acturing booster detonators which consists

of loading a base charge into a shell, then

said shell

-1n,

3

loading on top of the base charge a moist -

charge of 2. substance of initiating power
and then loading a dry charge of easily ig-
nited explosive material upon the moist
charge, and permitting the moisture from

the moist charge to penetrate the dry charge
to desensitize the same, for a limited period -

of time. v

2. The herein described method of manu-
facturing booster detonators which. consists
of loading 4 base charge into a shell, load-

-ing a moist cliarge of a substance of initiat-

ing power upon the base charge,
loading & dry charge upon the
and pressing the whole, while

and finally
base charge
maintaining

.

80 [

the. moist charge out of contact with the - b

wall of the shell at all-times,

3. The herein described method of man-
ufacturing booster detonators which consists
of loading a base ‘charge into a shell and
forming a cavity in said base ‘charge; load-
Ing a charge of a moist initiatory explosive
into the cavity of the base charge and then
loading a charge of dry ignition material
upon the moist initiatory material ~and
pressing the whole in place. :

4. The herein described method of manu-

facturing booster detonators which consists

of loading a base charge into a shell, then -

loading a charge of a moist initiating mate-

rial into a cavity formed in said base charge,’
material being of a nature to-
attack the metal of the shell and then load-
ng a charge of ignition material upon the -
‘moist initiatory

said initiatory

ist material, permitting the
moisture from the initiatory material to
penetrate said dry material and desensitize
the same for a limited period of time.

facturing booster. detonators, which consists
of ‘loading one part of the charge thereof
into a shell in a moist state and ther after

pressing a substantiaily dry charge thereon,
the moisture from the first named part of

the charge penetrating said dry charge and

desensitizing the same. during subsequent -

Pressing operations. - _ :

-6. The herein deseribed method of manu-
f_actqring
of ejecting a moist charge into a blasting
cap shell from 4 tubular container of a na.
ture to enter said shell and deposit said

moist charge without smearing the sides of

pressing . a
charge..
. 7. The herein
facturing blastin

dry charge upon said moist

lescribed method of manu-

lar container having an open end of a size

5. The herein described method of manu-

caps, which consists of.
Placing a paste like moist charge in a tubu-

85 §@

00 b

105

110 §

booster detonators, which. consists -

115

with said moist charge, and then -

120

12‘5_ '

adapted to enter a blasting cap shell, enter- -

said tubular container into said shell
cient distance to permit the moist char
to be ejected at a low point in the shell with-
out smearing the sides of said shell with

3

130




4
said moist charge, then depoéiting a dry

charge upon the moist charge and then com-

pressing the whole. = = - g

- 8. The herein described method of manu- .

" & facturing blasting caps, which consists of

_Placing a paste like moist charge in a tubu-

lar container having an open end:of a size

adapted fo enter a blasting cap shell, enter-

.- ing said tubular container into said shell a,

10 suflicient distance to permit the moist charge

to be ejected at a low point in the shell with-

oat smearing the sides of said shell with
said moist charge. o

9. The herein described method of manu-

15 facturing blasting caps, which consists of-

loading a base charge into an elongated me-

“ture.

1,718,888

tallic; shell, forming a cavity’in said base
charge, loading into said ‘cavity a moist
charge. of a material of a nature likely to-
exert a corrosive action upon the metal of
the shell and then loading a dry charge upon
said moist charge, and thereafter pressing
the whole, the-moist charge being in such . -
amount as to be contained wholly within the
cavity of the base charge and out of contact
with the shell, the moisture from the base -
charge penetrating the dry charge and de-

- sensitizing the same during the pressing op- -

eration. - : . o
In testimony whereof he affixes his signa- 30

> SYLVESTER B. LARGE.




