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7 Boyd J. Sevold, Chicago, IIL, assignor to Atlas
" Powder Company, Wilmington, Del, a corpo-

ration of Delaware

Applibation June 23, 1948, Serial No. 34,622
(Cl. 102—28)

‘ 11 Claims.

'The present application relates to a délay elee-
tric blasting cap.

An object of the invention is the provision of an
eleetric blasting cap having a delay period be-
tween its initiation and detonation. ,

~Another object of the invention is the provision
of a delay electric blasting cap having a short de-
lay period. o , .

A further object of the invention is the pro-
vision of a delay electric blasting cap having a
relatively uniform delay time. S

Ofther objects of the invention will be apparent
from the following description. .

_Electric blasting caps usually irclude tubular
closed metal shells into the bottom of which are
pressed one or more detonating explosive charges.
An electric ignition element, usually made up of
a bridge wire surrounded by a flash composition,
is sealed into the top of the cap to provide a
means for initiating the explosive when the cap
is to be used. X o ,

Sometimes it is desirable to provide a delay
period between the time the cap ‘is initiated by
firing the ignition element and the time of det-
onation of the explosive in the cap. Tn the last
few years delay electric blasting caps having delay
periods of the order of a few milliseconds have

found considerable use. =
~ In theé usual delay cap the delay period is ob-
tairied by inter-positioning a train of combustible
material between the ignition element and the
detonating explosive. ‘The ignition element initi-
ates the delay train, and, ‘after burning through,
the delay train in turn initiates the detonating
explosive. - )

In ‘accordance with the present invention, a
delay period is provided by a rupturable mem-
brane located between an ignition element and a
detonating explosive. -The electric ignition ele-
ment is located in a gas-tight chamber and sep-
arated from the detonating explosive by the Tup-
turable membrane. 'The mémbrane is provided
with an unsupported portion on the side adjacent
the detonating explosive. On actuation of the
ignition element, gas pressure builds up behind
the rupturable membrane until the membrane
breaks permitting the flame from the ignition
element to pass and to initiate the detonating ex-
plosive. : . -

A propellent fuel, such as black powder or
smokeless powder, may be located adjacent the
ignition element to assist the development of gas
pressure. - o i : :
.-A preferred membrane material for use in the
caps of this invention is ‘metal foil. ‘It is easily
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obtained in uniform thickness; it is easily secured
in the cap; and it provides desirable rupturing
characteristics. - Such metals as brass, aluminum,
copper, tin, zine, gold, and silver are desirable foil
materials. - However, frangible plastic materials
also may be employed. ' i

While the rupturable membrane may be secured
in the ‘cap by any convenient means, in a pre-
ferred embodiment ‘of the invention, a tubular
element is fitted tightly into the cap and the
membrane is positioned so as to span the tubular
element. :

The invention will be further understood by
reference to the drawings in which:

Figure 1 is an enlarged sectional side elevational
view of a delay electric blasting cap of the in-
vention. i

Figure 2 is an enlarged sectional view of a modi-
fied type of membrane assembly.

Figure 3 is an enlarged sectional view of 2 modi-
fied arrangement of the cap parts.

- Referring to Figure 1 of the drawings, It is a
conventional detonator shell made of gilding
metal ang dimensioned about 0.260’’ in inside
diameter-and about 3’’ in length. Loaded into
the bottom of shell I1 is tetryl base charge ex-
plosive 13.' Over base charge 13 is loaded nitro-
mannite primary detonator charge (5, and on top
of charge 15 is loaded flash charge 17 made of a
mixture of diazo-dinitrophenol and nitromannite.
Over all these charges is placed metal inner cap-
sule 19, and the capsule and charges are pressed
against the bottom of the shell. 2{ is a brass tube
0.265"" in diameter which is pushed in a press fit
into shell |1 until it rests on inner capsule (9.
Tube 21 is provided with a bore 0.140’’ in diameter
and is counter-bored from the top to a diameter of
0.200’’. On the shoulder produced by the dif-
ference in diameter between the bore and counter-
bore rests brass foil diaphragm 23. Tube 25 is
pushed down into the counter-bore of tube 21 in
a press fit until it rests upon and secures foil 23
in gas-tight relation. Over foil 23 is placed a
small charge 27 of loose black powder. Conven-
tional match type electric ignition element 29
held in paper insulating tube 31 by poured sulphur

. 38 is slipped into the cap above charge 27. In-
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sulated wires 34 and 35 are connected to electric
ignition element 29 and lead outside of the cap.
The top of the cap is sealed by poured asphalt
seal 3T and poured sulphur seal 39.

In operation of the cap electric current is ap-
plied to wires 34 and 35. This current initiates
ignition element 29 which bursts into flame
thereby igniting black powder charge 21 and
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puilding up gas pressure behind foil 23 until the
foil breaks. After the breaking of the foil the
flame reaches flash charge {7, and the cap is
detonated. Black powder charge 27 does not pro-
vide any appreciable delay function. It merely
serves to assist in the development of gas pressure
behind diaphragm 23. It is omitted in some em-
bodiments of the invention. : ’

Figure 2 shows a modified form of support for
the foil membrane. Tube 2ia is similar to tube 2

{0

except that it is counter-bored only for a short .
distance, and the bore is sufficiently large in.di-...

ameter that the remaining wall, designated as & i,

is but 0.01’* thick. After the foil; desigriated as-. .

23a, is put in place, thin wall &%: iscrimpéd over:to -

secure the foil in place.

Tt is sometimes desirable to enlarge the. gas. ..

space behind the membrane. Figure 3 shows this

91y

space enlarged by means of a tube spacer-£3; s
long and positioned between tube 2ib and insulat-
ing tube 31b:which contains ignition element 29b.
Tt -will: be ‘obvious that the invention is appli-

. cable to-many types of electric blasting cabs.
" 'Phe materials of the construction and:the di-

mensions shown are only exemplary and may: be:

varied as is convenient. For example, many types
of explosive charges,; of shell materials; and of

sealing materials may be substituted for those

shown; as will be understood by those skilled-in
the: art. . 3 PR :
Similarly the invention may be: employed with
many different types of ignition elements. For
example, the bridge plug type, the cavity plug
type, or the head type may be employed: in-place
of the msatch type:illustrated. :
:In’ general, the sealing means used should be
sufficiently tight that adequate rupturing of the
membrane takes plate. It isnot necessary forthe
obtention. of the delay function that: the cap be
gas-tight’ on the side of the membrane where the

detonating composition is located. However; it is

usually preferred that the cap-as a whole'be vent-

iess-and gas tight so-as to prevent any:egress of-

flame from the cap prior to its detonation. : -

.. The membrane thickness may- be vari€d de-
pending on the area the. membraneis to.span, on:
the amount of pressure which is-built up, and. omn
the strength of other parts-of the cap. ~Thick-
nesses between about 10008 inch and about 0.003
inch are generally satisfactory: The free space

between the membrane and: the detonating ex-:

plosive need only be sufficient to-permit -adequate
rupfuring. e

. The following examples illustrate specific em-
bodiments of the invention. S

Ezample 1

9 caps similar to-that described in. connection
with Figure 1 of the drawing were -made. The
pbrass foil was 0.001’’ in thickness. IL.oose black
powder in the amount of 0.010 gram was placed
over the foil in each-cap. When these caps were
detonated it was found that they had an average
delay period of 5.0 milliseconds, the longest delay
period- was 7.0 milliseconds, and the shortest was
3.0: milliseconds. . .

Example 2

5 caps were made up similar to those described
ih Example 1 except that no black powder was in-
cluded. These had an average delay period of
4.0 milliseconds, the longest period being 7.0 milli~
seconds and the shortest 1.0 millisecond.

. Example 3. .
*.10 caps were made up similar to that described
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in connection with Figure 1 of the drawing, ex-
cept that the spacer tube arrangement described
in connection with Figure 3 of the drawing was
employed. The foil was 0.002 in thickness, and
loose black powder in the amount of 0.010 gram.
was included over the foil. These caps had an
average delay period of 12.0 milliseconds, the
longest. pericd ‘being 18.0 - milliseconds and the
shortest being 9.0° milliseconds: P
Example 4

98 caps were made up similar to that described

" ih“connection with Figure 1 of the drawing, ex-

cept: that they included the delay element con-
struction: described in connection with Figure 2
of the drawing in place of that shown in Fig-

.ure 1, - The foil was 0.001” in thickness, and 0.010

gram of loose black powder was included over the
foil;: "These caps on being detonated showed an
average delay time of 4.8 milliseconds, the longest
time being 8.0 milliseconds-and the shortest. time
being 3.0 milliseconds. e <

© Example 5

23 caps were made up similarly to those made.
up-in accordance with. Example 4 except. that the
foil used was 0.002"’ thickness.. When these.caps
were detonated they showed an average. delay-
time of 5.5 milliseconds, the longest time, being
8.0 milliseconds and the shortest.time being. 4.0.
milliseconds. o L

What is claimed is: e ,

1. A delay electric. blasting cap.comprising a
shell, a gas-tight. chamber in. said. shell, said
chamber comprising free space for gas.expansion,,
2 gas-producing electric ignition element in said
gas-tight, chamber, said chamber including a
metal foil wall, a detonating explosive in said.
shell outside-of said chamber, said foil having.an
unsupported portion on the. side adjacent. said.
detonating explosive and having a strength such:
that it ruptures due to-gas. pressure produced.on
the functioning of. said. ignition-element, thereby.
permitting initiation.of said.detonating explosive.

2. A delay electric blasting cap. according.to
claim 1.in which.a propellent. powder is included

in said chamber.. G

3. A delay electric blasting cap. comprising 2
shell, a. gas-producing electric: ignition element
in.a gas-tight.chamber in said. shell, said.cham-
ber comprising. a thin partition. and. free-space:
for gas. expansion, a detonating explosive in said.
shell outside of. said chamber, said. ignition. ele~.
ment, but for said thin partition, being in: direct:
flame communication with said detonating ex~.
plosive, said partition having an unsupported por--
tion on the side adjacent. said detonating. ex-
plesive and having a strength such that it rup-
tures.due to. gas pressure produced on. the func-
tioning of said ignition element, thereby permit-
ting .initiation of said detonating explosive. ...

4. A delay electric blasting cap comprising. a:
shell, o, gas-tight partition in said shell including
a metal foil, a gas-producing electric ignition ele-
ment sealed- in. a. gas-tight manner in said. shell
on one side of said partition, there- being free
space for gas expansion adjacent said-ignition
element, a detonating explosive in said shell on
the other side of said partition, said foil having
an ungupported portion on the side adjacent said
detonating: explosive and having:a strength such:
that it ruptures-due to gas pressure produced: on
the functioning of said ignition element, thereby:
permitting initiation of said detonating explosive.

5, A delay electric blasting cap according ito

~
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claim 4 in which a propellent powder is included
on the side of said partition where said ignition
element is located.

6. A delay electric blasting cap comprising a
shell, a gas-tight partition in said shell includ-
ing a thin portion, a gas-producing electric igni-
tion element sealed in a gas-tight manner in said
shell on one side of said partition, there being free
space for gas expansion adjacent said ignition
element, a detonating explosive in said shell on
the other side of said partition, and but for said
thin portion being in direct lame communication
with said ignition element, said thin portion hav-
ing an unsupported portion on the side adjacent
said detonating explosive and having a strength
such that it ruptures due to gas pressure produced
on the functioning of said ignition element, there-
by permitting initiation of said detonating ex-
plosive.

7. A delay electric blasting cap comprising a
closed shell, a detonating explosive in said shell, a
gas-producing electric ignition element in said
shell, free space for gas expansion adjacent said
ignition element, a tube fitting in said shell in gas-
tight relation, a metal foil spanning the inside of
said tube in gas-tisht relation and located be-
tween said ignition element and said explosive,
said foil having an unsupported portion on the
side adjacent said detonating explosive and hav-
ing a strength such that it ruptures due to gas
pressure produced on the functioning of said igni-
tion element, thereby permitting initiation of said
detonating explosive.

8. A delay electric blasting cap according to
claim 7 in which a propellent powder is included
on the side of said foil where said ignition ele-
ment is located.

9. A delay electric blasting cap comprising a
closed shell, a detonating explosive in said shell,
a, gas-producing electric ignition element in said
shell, free space for gas expansion adjacent said
ignition element, a tube fitting in said shell in
gas~-tight relation, a thin membrane spanning
the inside of said tube in gas-tight relation and
located between said ignition element and said ex-
plosive, so that, but for said membrane, said igni-
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tion element is in direct flame communication
with said detonating explosive, said membrane
having an unsupported portion on the side adia-
cent said detonating explosive and having a
strength such that it ruptures due to gas pres-
sure produced on functioning of said ignition ele-
ment, thereby permitting initiation of said det-
onating explosive.

10. A delay electric blasting cap comprising a
closed shell, a detonating explosive in said shell,
a gas-producing electric ignition element in said
shell, free space for gas expansion adjacent said
ignition element, a tube fitting in said shell in
gas-tight relation, the inside of said tube includ-
ing a shoulder, a metal foil spahning the inside
of said tube and resting on said shoulder, a sec-
ond tube fitting inside said first tube and holding
said metal foil in gas-tight relation therein, said
metal foil being located between said ighition ele-
ment and said detonating explosive, and said foil
having an unsupported portion on the side adja-
cent said detonating explosive and having a
strength such that it ruptures due to gas pres-
stre produced on functioning of said ignition ele-
ment, thereby permitting initiation of said det-
onating explosive.

11. A delay electric blasting cap according to
claim 10 in which a propellent powder is included
in direct communication with said ignition ele-
ment.

BOYD J. SEVOLD.
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