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¢ Claims, (Ci. 220—47)

This invention relates to a detonator assembly having
particular utility when used 1n conjunction with rupture
disc structures provided with a quantity of explosive ma-
terial on the the disc, as disclosed, for example, in U.S.
I etters Patent No. 3,109,553, issued Nov. 5, 1963, and
entitled, “Rupture Disc Unit.”

Rupture discs are utilized for normally blocking the
flow of fluid between arcas of different pressure and for
bursting and thereby permitting flow in response to a pre-
determined pressure differential across the disc. ft has
been observed, as iandicated in the above referenced
patent, that such discs may be provided with a quantity of
explosive material on the disc so that the latier may be
ruptured in response to an external signal by exploding
the material and thereby bursting the disc. The explosive
material on the disc is often disposed in a pressurized zone
and becanse the siznal initiation point is generally out-
side the pressurized zone, means must be provided for
transmitting the sienal through a pressure barrier. Fur-
thermore, conventional electrically actuated blasting caps
are pressure sensitive and are not coasidered to be suit-
able for disposition within the pressurized zone.

Therefore, it is the primary object of the instant inven-
tion to provide a detonator assembly for an explosive
train leading to an explosive charge mounted on a rup-
ture disc located in a pressurized zone having structure
permitting a pressure sensitive detonator cap forming a
part of the assembly to be disposed externally of the pres-
surized zone whereby failure of the cap because of exces-
sive pressure maintained thereon, or premature detona-
tion of the cap and thereby the charge because ot the
pressure, is precluded.

As a corollary to the foregoing object, it is an im-
portant aim of the instant invention to provide rupturabile
pressure sealing means in the pressure barrier between the
can and the explosive train connected to the charge for
normally isolating the cap from the pressure in the zone
whereby the rupturable means is ruptured upon detona-
tion of the cap to permit controlled detonation of the
charge.

A very important object of the invention is to provide
novel positioning structure for maintaining the detonator
assembly including a cap and a booster charge, in intimate
contact with the pressure sealing means which in turn 18
maintained in firm engagement with the explosive train
leading to the charge on the main rupture disc whereby
detonation of the cap effects rupture of the seal and at
the same time causes detonation of the train and thereby
the charge secured to the rupture disc.

An important object of the invention 1S the provision
of a collar for the explosive train and a shoulder in the
barrier engageable with the collar for maintaining the
latter in a fixed position, to the end that the collar may
be attached to the explosive train and then engaged witn
the shoulder to thereby fix the position of the explosive
train relative to the shoulder and thus with respect to the
detonator assembly to assure proper rupture cf the main
rapture disc under varying operating conditions.

Yet another important object of the present invention
is to provide a housing for the detonator assembly having
the rupturable means affixed at one end of a bore there-
through so that the detonator assembly may be positioned
adjacent the rupturable means and the bore then filled
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with a quantity of initially pourable cementitious material
whereby one end of the detonator assembly is held tightly
against the rupturable means.

In its broad aspects, the present invention provides
structure permitting a pressure sensitive, externally ac-
tivated detonator to be used for detonating an explosive
charge disposed within a zone subjected to high pressure
without exposing the detonator to the high pressure and
yet without substantial likelihood of misfire.

In the drawing:

FIGURE 1 is a side elevational view, partly in cross
section, of a rupture disc assembly provided with detona-
tor means embodying the concepts of the instant inven-
tion;

FIG. 2 is an enlarged, cross-sectional view similar to
FIG. 1 illustrating the details of the detonator means;

FIG. 3 is a left-hand end view of the detonator hous-
ing shown in FIG. 2;

FIG. 4 is a cross-sectional view of the detonator hous-
ing taken along line 4—4 of FIG. 2; and

FIG. 5 is a right-hand end view of the detonator hous-
ing shown in FIG. 2 after removal of the same from the
rupture disc assembly base.

An explosion device embodying the concepts of the
instant invention in the nature of a rupture disc struc-
ture broadly designated by the numeral 10 is shown in
FIG. 1 and is adapted to be ruptured through the medium
of a detonator assembly designated generally by the nu-
meral 12 operatively coupled to disc structure 10 by ex-
plosive train 32. Structure 10 includes a base 14, a hold-
down 16, and a concavo-convex, frangible disc 18
clamped or welded therebetween. Disc 18 has an ex-
plosive charge 20 disposed thereon in a manner familiar
to those skilled in the art. Base i4, hold-down 19, disc
18 and explosive charge 20 are described in the above ref-
erenced patent and in an application for United States
Letters Patent entitled “Rupture Disc Assembly,” Ser. No.
514,855, filed Dec. 20, 1965, and which is assigned to the
assignee of the present invention and, therefore, further
detailed explanation of these components is unnecessary
except in relationship.to the persent invention.

It is to be understood that disc 18 is disposed between
a zone 22 and a zone 24 of different pressures, the pres-
sure in zone 22 normally being higher than the pressure
in zone 24. In this respect, it is preferred, although not
absolutely necessary, that the explosive charge 26 be dis-
posed on the concave, high pressure side of disc 18 to re-
duce uncontrolled bursting of disc 18 as explained in the
aforementioned patent application. Furthermore, It is to
be understood that while zone 24 may have a lower pres-
sure therein than zone 22, the pressure in zone 24 may
still be higher than the pressure in an exterior zone 26
surrounding structure 1¢. Hence, detonator assembly 12
would have utility in detonating a charge such as 20 dis-
posed on the convex side of disc 18. In this case, it will
be appreciated that assembly 12 would be carried by hold-
down 16 rather than base 14 as shown in FIG. 1.

Base 14 has a wall 28 providing a pressure barrier be-
tween high pressure zone 22 and the exterior zone 29.
Wall 28 has an opening 30 extending therethrough. lhe
elongated explosive train 32 is substantially circular in
cross-sectional configuration and has one end 34 operably
connected to explosive charge 20, while the opposiie
end 36 thereof extends partially through opening 30. It
is to be understood that explosive train 32 is preferably
constructed from a high order explosive similar to that
used in the construction of charge 20.

It has been found that a product manufactured by E. L
du Pont de Nemours & Co., and sold under the name

“Deta Sheet C” gives satisfactory results when utilized for
forming charge 20, the principal constituent thereof being
pentaerythritol tetranitrate (PETN); and a similar prod-
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uct designated “Deta-Cord C” comprising the same major
constituent has been found to be satisfactory for use in
the construction of explosive train 32. Collar means in
the nature of an annular sleeve 38 has a central aperture
40 therethrough. Aperture 46 is circular in transverse
cross-sectional configuration and has a diameter substan-
tially coextensive in size with the diameter of end 36
of explosive train 32, the latter being received by aperture

40 with a tip 42 protruding therefrom as best shown in
FIG. 2. Wall 28 of base 14 has an annular shoulder 44

coaxial with opening 3@ and disposed for engagement
with an annular lip 46 on sleeve 38. ¥t is to be under-
stood that sleeve 38 is mounted on end 36 externally of the
explosive train with the longitudinal dimension of tip 42
closely controlled at a predetermined value. Sleeve 38
is glued or otherwise secured to end 36 at points 48,
and the entire explosive train 32 passed through opening
30 and into zone 22 (before the same is pressurized) and
then end 34 is glued or otherwise connected to charge 20.
In this manner, sleeve 38 is maintained in a fixed position
within opening 3¢ with hip 46 engaging shoulder 44 and
tip 42 is thereby also maintained in a fixed position within
opening 30.

Detonator assembly 12 is provided with an elongated
housing 5¢ having a threaded section 52, and wall 28
has mating threads 54 within opening 30 adjacent zone
29 receiving sections 52. Housing 58 has a central bore
56 extending therethrough longitudinally of the same, and
an annular shelf 58 coaxial with bore 56 is provided in
the extremity of housing 56 disposed within opening 30.
Rupturable means in the nature of a concavo-convex,
frangible disc 62 is disposed in mated engagement with
shelf 58 and in spanning relationship with respect to bore
56. Disc 62 is welded or otherwise secured to extremity
60 of housing 50 as at 64. The principal explosive com-
ponent of assembly 12 comprises a primary detonator in
the nature of an electrically activated blasting or deton-
ator cap 70 disposed within bore 56, along with a sec-
ondary detonator comprising an elongated booster charge
68 between detonator cap 7¢ and disc 62. Charge 68 may
comprise a short length of “Deta-Cord C.” The booster
charge 68 engages the convex surface of disc 62 in firm
contact therewith as shown in FIG. 2. Use of booster
charge 68 provides assurance that sufficient explosive
force 1s transmitted to explosive train 32 to effectively
propagate an explosion therealong and thus insuring de-
tonation of the charge on disc 10,

A patr of electrical conductors 72 are operably con-
nected to cap 70 and extend outwardly from the latter
into zone 26 through cavity 76a in an elongated adapter
76, then through passages 765 and finally through port
means 74 located longitudinally through adapter 76, the
latter being received in bore 56 adjacent the opposite ex-
tremity 78 of housing 50.

In the construction of detonator assembly 12, conduc-
tors 72 are threaded through adanter 76 as shown in
FIG. 2, and cavity 764 as well as port means 74 are filled
with an initially pourable, self-curing, thermosetting syn-
thetic resin containing calcium carbonate and barium
sulfate as fillers therein. It 1s to be noted that the detonator
can 70 extends from cavity 76a of adapter 76 and the
conductors are twisted or coiled into configuration im-
parting resiliency to the unit but at the same time caus-
ing the cap to be retained in a fixed, selected position
relative to adapter 76. The resin product manufactured
by Reliance Dental Manufacturing Company, of Chicago,
Hlinois, and sold under the name “Dura Kore,” per-
forms 1n a satisfactory manner for this application and
is, therefore, the preferred material for cement 82.

Since the booster charge 68 may be cut of selected
length, it can be seen that by controlling the position of
detonator 70 relative to adapter 76 during fabrication of
assembly 12, so that the distance between the end of
detonator 70 proximal to adapter 76 1s somewhat greater
than the final distance therebetween upon assembly of
the components, threading of adapter 76 into housing 50
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to the full extent causes detonator 78 to be forced into
firm engagement with booster charge 68 and likewise
forces the latter into firm, complemental engagement with
disc 62. A unitary assembly is therebv presented which
may be packaged and sold as a unit for installation by
personnel at the point of use. This is important because
of the need to replace disc 18, explosive train 32 and
assembly 12 each time disc 18 is ruptured.
Wall 28 is provided with an inclined, annular lip 84
coaxial with opening 39 and disposed internally with re-
spect to threads 54. An anmular wedging surface 8§ is
located on housing 5¢ for mated engagement with lip
84. The interengagement between lip 84 and surface 86
provides a high pressure, metal to metal seal and prevents
insertion of housing 58 into wall 28 beyond a predeter-
mined point with the concave surface of disc 62 firmly
engaging tip 42 of detonator 3Z. The inclined disposition
of lip 64 and surface 86 permits gradual tightening to
occur thercbetween, thus facilitating the use of a torgue
wrench or the like in positioning disc 62 in proper relation-
ship with respect to tip 42 of detonator 32. A torque range
for tightening of the assembly 1s normally specified and
marked on assembly 12 for the convenience of the wuser.
it has been found that detonator assemblies embody-
ing the principles of the instant invention eifectively pre-
vent premature, uncontrclled detonation or failure of
pressure sensitive detonator caps by shielding the same
from elevated pressures and yet provide positive oper-
able connection between such caps and explosive charges
tc be detonated thereby disposed within a high pressure
zone. Manifestly, assemblies such as 1Z, are more easily
constructed than prior art devices because tolerances,
such as the length of tip 42, are closely controilable.
It can be seen that all of the objects of the instant
invention have been fulfilled to a considerable degree and
a substantial step forward in the pertinent art field has
been achieved.
Having thus described the invention, what is claimed
as new and desired to be secured by Letters Patent is:
1. In a rupture disc structure provided with a frangible
member adapted to be disposed between zones of difter-
ing pressures, an explosive charge on the member, a base
mounting the member and having a wall with an opening
therethrough separating the high pressure zone irom an
exterior zone, and an elongated explosive train operably
connected to the charge and having an end extending into
said opening, the combination with said explosive frain
and sald base of a detonator assembly comprising:
collar means attached to said explosive train adjacent
said end thereof, there being shoulder means on
said wall within said opening engageable with said
collar means for maintaining the latter and thereby
said end of the explosive train in a fixed position
within the opening;
an elongated housing carried by said wall and having
an extremity disposed within said cpening adjacent
said end of the explosive train, said housing having
a central longitudinally extending bore therein;

rupturable means on said extremity of the housing dis-
posed in full spanning and pressure sealing relation-
ship with respect to said bore and in engagement
with said one end of the explosive train; and

a detonator assembly 1n said bore engaging said ruptur-

able means.

2. The invention of claim 1, wherein said housing has
an annular shelf coaxial with said bore at said extremity
thereof, said rupturable means comprising a rupture disc
disposed on said shelf, there being means maintaining said
disc in tight engagement with the shelf.

3. The invention of claim i, wherein said shoulder is
annular and surrounds said opening, said collar com-
prising an annular sleeve having a central aperture ex-
tending therethrough receiving said end of the explosive
train therein, said end having a tip protruding beyond
sald sleeve and engaging the rupturable means.
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4 The invention of claim ‘1, wherein said housing
has a threaded section, there being mating threads there-
for on said wall in said opening, said wall having an
inclined annular lip surrounding the opening, said hous-
ing having a wedging surface thereon in mated engage-
ment with said lip for providing a pressure seal and pre-
venting insertion of said extremity of the housing into
said opening beyond a certain point and permitting gradu-
al tichtening of the surface against said lip as said extrem-
ity approaches said point.

5 The invention of claim 1, wherein said detonator

10

assembly includes a portion of high order explosive adja- .

cent said rupturable means and an electrically actuated
blasting cap engaging said portion and spaced from said
rupturable means, said cap having a pair of electrical
conductors extending through said bore and protruding
from the other end of the housing, there being provided
a quantity of initially pourable, self-hardening, synthetic
resin material filling said bore in surrounding relationship
to said conductors and maintaining said cap in tight en-
gagement with said portion -and thereby the latter against
said rupturable means.

6. In an explosion device for defonating an explosive
charge disposed within a high pressure zone separated

from an exterior zone by a wall, there being an opening 25
7. B. MARBERT, Assistant Examiner.

in said wall, said charge being provided with an elon gated
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explosive train operably connected thereto and having an
end extending into said opening, the combination with
said explosive train of:
collar means attached to said explosive train adjacent
said end thereof, there being shoulder means on sail
wall within said opening engageable with said collar
means for maintaining the latter and thereby said
end of the explosive train in a fixed position within
the opening;
an elongated housing carried by said wall and having an
extremity disposed within said opening adjacent said
end of the explosive train, said housing having a
central longitudinally extending bore therein;
rupturable means on said extremity of the housing dis-
posed in full spanning and pressure sealing relation-
ship with respect to said bore and in engagement
with said one end of the explosive train; and
a detonator assembly in said bore engaging said ruptur-
able means.
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