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) explosive devreea, heretofore, has been- selved largely by
- providing in the electrical firing circuit in series with the

" gases, or by the use of a solid. state element. sueh as- a
- diode, or by the provision of a: solid dielectric in series
- -'between the ‘wire and its supportmg lead post fer the
-+ purpose of preventing actual actuation; or dudding of the

' trical currents.
. and description of one solution therefore, is to be found

" in'co-pending patent application, Serial Number 165,923, .
e filed January 12, 1962, entitled, “Solid Dielectric EXpled-
-~ ing Bridgewire Safety Element,” » William' C. Morgan, R.

" Rhoades and R. Stresau, inventors, in which a solid di-
" electric element is prevrded between the header post and
" the exploding bridgewire.

- difficulty and often times complete inability to test the

- electrical explosive device for electrical continuity prior .
" to actual firing, without resorting to complex and usually
~ remotely located auxiliary test equipment,

 be tested when a gap insulation element is placed in
. "ser1es therewith, for the. 31rnp1e reason that, if sufficient
| current is applied to the circuitry to bridge the gap or .~
pass through the insulation, the exploding bridgewire of
the electrreal explosive device is. either burned to a “dud” 40
- or an actual firing of the explosive device occurs. If -
. auxﬂrary test equlpment is applied to the circuiiry in-
- stead of passing an actual current through the bridge-
- wire and the circuit, only: a simulated test is performed
~ and this cannot give a pesrtwe 1r1drcatlen of a break or g4
o opemng in the wire itself. | |

” 'brrdgewrre header having ail of the safety features of the

. _come apparent as'the invention proceeds and when taken
. in eennectterr Wlth the aeeempanylnﬂ claims. and drawmgs, B
~ in which: : o

R -utllrzmg a preferred form of insulated exPledmg brldge- :
" wire assembly embodying my invention;

- United States Patent Office |
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Thrs mventron relates te a novel and 1mpreved e:{pled-

: ‘ing bridgewire and more particularly to a novel. and -
- -.1mproved msulated exploding. bridgewire- header.

The preblem of providing. safety means for electrical

firing wire, a series safety spark gap either -air or other

electrical explosive device due to stray or accidental elec-

“A complete exposition on this problem 20

Prior art safety devices of this
type encountered eb]eetlonable difficulties because of the

None of the.
tests -devised, havmg systems of this sort, “are entlrely

" satisfactory for various reasons, and partreular ly because

a positive definite continuity of the wire itself, could not 35

‘One object of this 1nventren rs te prewde an expledmg

insulated bridgewire assembly in which électrical continui--

.ty of the bridgewire can be pesrtwely tested and the 1n- 50
- tegrity of the bridgewire assembly be established.

Other objects and advantages of this invention Wlll be-

FIGURE 1 shews an end view ef a brldgewrre header

- FIGURE 2 is a 31de vrew ef the brldgew:tre header :

FIGURE 3 shows a medlﬁed ferm ef header 111ustra|,--- |

- '-"1ng how the partlcular arrangernent of the - expledmg

o " bridgewire and lead posts can be rearranged; and -

~ of an exploding bridgewire or conventional electrical ex-
. plosive device having a pair of electrical leads or posts 7’0
.+ connected to the two extreme ends of the brrdgewrre and. -
"a th.u‘d lead or. pest drsposed between the parr ef leads,

- FIGURE 4 shows an enlarged elevational view 111ustrat-. L
. ing how the e:'rpledmrr br 1dgew1re in-the preferred embodi- 85
- -ment of my mventlen 1is eenneeted to the lead peets 111

 FIGURES 1and 2.’

Briefly deserlbed my rmrentlen eomprrses the provmren

-_--tormg circuit 11.

- 3,160,789
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- '_  with the bridgewire wrapped around the center lead and
:rnsulated therefrom and in direct electrical contaet Wlth --
the two outer pair of leads. | S

- Turning now to a detailed description ef my mventlen |

--In FIGURES 1 and 2, there is shown a pair of bare wires
~ or non-insulated eleetrreal leads or lead posts designated

by the numerals 6 and 8. The lead posts 6 and 8 are
mounted in a support or case 5 and extend therethreugh

as shown in FIGURE 2. A third bare wire electrical
lh.O.__.case 5, as shown.

- sultable firing circuit 9 and lead 8 is connected to a moni-
‘A resistance 13 preferably, if desired,
- may be premded in circuit 11 or may also be provrded
in the circuit connected to lead 6. Bridgewire 12 is elec-
:-tncally connected, as by soldering or weldmg, at its two -
“ends to lead pests 6 and 8, as shown. The explodmﬂ-*-
'-'brrdgewrre 12 is ‘wrapped areund lead post 10 and is in-
 sulated therefrom. |

invention; shown in FIGURES 1 and 2, the bridgewire 12

" is'a conventional insulated wire, the insulation of whreh_
_"15 a dielectrical coating such as mylar or the like. - It is =~
to be understood here, that the partreular msulatlon ma-"
terial forms no part ef th1s invention and that various

lead post, designated by the numeral ‘18, is prowded in
Leads 6 and 10 are connected to a

In-the preferred embodiment of my

types of insulations such as the epoxies, resins or even

enamels, could be used dependmﬂ' upon the conditions ex- - :
* pected to be encountered in the utilization of the wire and

therefore, form no part of this invention. In actual prac- "

- tice, a nurnber of methods of insulating the eapledmg_
a0 -h11dgew1re 12 from post 10 have been tried, and depend- =
~ing upon various circumstances and conditions have been

- found to be successful. Fer example in addition to'using
- conventional insulated wires, it has also been found satis-
| faetery to insulate the lead or post 18, and when desirable, o
it has been found that the e“rpledmfr brrdﬂe"mre 12 and o
~ the lead post 10 can both be bare and that various suit-
- able hardening msulatmg materials can be applied to the
lead 19 or the wire 12 with varying degrees of suceess:f"
__wrthout departing from the spirit of my invention. . = .
‘Before turning to an explanation of how the preferred- S

form of my invention operates, a detalled medlﬁeauOn“_- a

~of my invention will be first described. |
- In FIGURE 3, there is illustrated a medrﬁed form of
. insulated EXplDdl‘lg bridgewire header, embodymﬂ my in- =

vention, which, for manufacturing purposes, is found de-

~ sirable to use and has been successfully tried and tested. =~
© The two lead posts 6 and 8 are provided the same as in =
. the embodiment shown in FIGURE 1, but in a straight -
~line therewith is a center post 20, as shown. - -
20 is- ‘comparable in all respeets to center post ‘18, In
" this case, the exploding bridgewire is electrically con- |
- nected, as by aelderlng or welding, to the end pests 6 and
&, as ex;_ﬂamed in connection with FIGURE 1 and is then = =
~drawn tightly between posts 6 and 8 but across post 20.
‘The wire 12 can either be insulated itself, as explained =~
" in connection. mth FIGURES 1 and 2, or the top of post”
'_ -2@ can be insulated and the wire 12 eompletely bare. =

- The enlarged elevational view, shown in FIGURE 4 :

ex;:alams more clearly the rnanner in which the wire 12
is connected to posts 6 and 8 as well as the manner in
- which the wire 12 is wrapped around post 18. As will
-jbeeome apparent from studying the drawmgs the wrre 12 S
__13 soldered or welded to posts 6 and 8 at 22 and 24 R
Turning now to an e}:planatron of the operation ef my- DR
‘As is customary in exploding bridgewire and
~ also 1m erdlnary conventional electrical explosive firing =
‘devices, a current of suitable energy will' be impressed -
. across terminal posts 6 and 19. The dielectric or insula- =
~ tion between the post. 10 and wire 12 will break down'to. -~
the point where it is without resistance and the entire -
~amount or approximately ‘the entire amotnt of ‘current |
| Wlll then pass through wire 12 causrng the same to explede

mventwn

-Center post o
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or heat to incandescence and initiate either a primary or
secondary explosive, all of which is well known in the art
and which forms no part of the invention and is therefore
deemed unnecessary to explain in more detail 1n order to
clearly understand the function of this invention.

However, with insulating material separating the termi-
nals of lead post 1¢ and the exploding bridgewire 12, it is

impossible to test the bridgewire 12, in situ, with a lower

current than is required to bridge the gap and break down
the 1nsulating dielectric. Conventionally and suitably,
the current necessary to break down the insulation must
also be sufficient to explode the wire. Therefore, 1t is
impossible to positively determine, by passing a current of
lower amplitude than that necessary to fire the wire
through the wire itself, whether or not the wire is prop-
erly electrically connected to the terminals of the posts and
is unbroken. This inability of the normal insulated ex-
ploding bridgewire header and even to the conventional
series safety gap bridgewire headers fo respond to con-
ventional electrical safety tests is undesirable and under
some conditions is completely intolerable.

In solvmg this problem and overcoming this objectmn
the wire 12 extending electrically between two posts and
insulated from a 'third post, permits the transmission of
an electrical current of low amplitude well below the fir-
ing voltage required through the entire bridgewire, and
from this transmission of current, it can be positively
ascertained that the wire is unbroken and is properly elec-
trically connected to its terminals without, in any manner,
damaging or breaking down the solid dielectric gap
provided between the wire and the second of its electrical
firing terminals.
plitude safely below that required to first the wire Is

-apphed to the circuitry connected to posts 6 and 8, an
mstantaneous teading of continuity of the wire 12 will

be given in order to control the current amplitude trans-
mitted to posts & and 8, resistors 13 are preferably placed
in series in the circuit and the size of the resistor is such
that it is impossible to transmit a current amplitude to
the bridgewire sufficient to fire the bridgewire or damage
- the bridgewire assembly. The firing circuit under the
embodiment of my invention, shown i FIGURES 1 and
2, obviously could be connected across terminals 6 and
10 or 8 and 10, or as a practical matter, 1f desired, a
dual firing of the wire 12 between posts 10 and & and 16
and 6 could be accomplished by having the input firing
voltage connected on one side to terminal 19 and in
parallel on the other side to terminals 6 and & Quite
obwously, this would create two detonations or firings of
wire 12. On the other hand, if desirable, it could be
possible to fire the wire 12 between terminals 6 and
19 and 8 and 10 serially.

In the other forms of my invention, shown in FIGURE

3, the operation of my invention is identical with that

explained in connection with the preferred embodiment,
shown in FIGURES 1 and 2. The explanation of the
operation of my invention applies equally and obviously
to both forms of this invention illustrated.

For the type of insulation and the type of explodmﬂ
bridgework, reference is again made to the co-pending ap-

~ plication, Serial No. 165,923, filed January 12, 1962,
It is also further pointed out

Morgan et al., inventors.
in this connection, that the particular material of the
exploding bridgewire, its size and length is dictated by
practices well known in the art and as this forms no
part of my invention and my invention will operate

equally well, regardless of the exploding bridgewire used,

it is deemed unnecessary to go into details in this re-
spect in this application. The same is true of the solid
dielectric materials used and, as pointed out above, it is
a matter of production and manufacturing as to whether
the insulating or solid dielectric material is first applied
to the wire I2 or whether it is applied to the sides of

Obviously, when a current of an am-

4,

the post 10 or, as shown in FIGURE 2, is applied to

the top of post 2§ and modifications of wire dielectric

material, location, etc., can be resorted to without de-
parting from the spirit of my invention. It is also to

5 be further understood, that the electrical firing circuit,
forming no part of this invention, can be of conventional
design and meodification in current applied, voltage ap-
plied and the like can be resorted to for firing this header
in any number of several conventional manners with-
out departing from the spirit of this invention.

It is to be understood that various changes can be
resorted to without departing from the spirit of my in-
vention. For example, one center post with two outside
posts has been illustrated. If preferred, two insulated
center posts could be used and the exploding bridgewire
fired from the two center posts and tested from the two
outer posis.

I claim:

1. An insulated exPlodmg bridgewire header com-
prising

(A) a pair of lead posts

(B) an exploding bridgewire positively electrlcally con-

nected fo each of said lead posts; |
(C) a third lead post positioned adjacent said pair of
lead posts and mounting said bridgewire intermediate
said pair of posts; and | N

(D) a solid dielectric insulation disposed between
said bridgewire and said third lead post, whereby
the continuity of said bridgewire can be tested be-
tween said first and second lead posts and fired be-
tween either of said pair of lead posts.

2. An insulated exploding bridgewire header com-
prising:

(A) a pair of lead posts;

(B) an exploding bridgewire positively electrically

connected to each of said lead posts;

- (C) a third lead post disposed between said pair of
lead posts said exploding bridgewire being mounted
upon and insulated from said third lead post; and

(D) a solid dielectric insulation on said third lead post

disposed between said bridgewire and said third lead
post, whereby the continuity of said bridgewire can
be tested between said first and second lead posts
and fired between either of said pair of lead posts.

3. An insulated exploding bridgewire header com-
prising:

(A) a pair of lead posts;

(B) an insulated bridgewire positively electrically

connected to each of said pair of lead posts; and

(C) a third lead post disposed between said pair of

lead posts, said insulated bridgewire being wrapped
around said third lead post and insulated therefrom
whereby the continuity of said bridgewire can be
tested between said first and second lead posts and
fired between either of said pair of lead posts.

4. An insulated exploding bridgewire header, accord-
ing to claim 1, in which there is a resistance located ad-
jacent to and in series with one of said pair of lead
posts adapted to prevent the overloading of said bridge-
wire during continuity testing.
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