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Robert E. Betts, Huntsville, Ala, assiguor to the United 
States of America as represented by the Secretary of 
the Army 

Filed Aug. 31, 1960, Ser. No. 53,314 
10 Claims. (Cl. 102-28) 

(Granted under Title 35, U5. Code (1952), see. 266) 

The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment of any royalty thereon. 

This invention relates to an igniter squib. Such a 
device is useful in the initiation of burning of solid pro 
pellants, and in igniting explosives. 

Igniter squibs are being used extensively in ordnance 
devices, for igniting rocket motors,‘ for activation of 
pressure vessels ‘and for closing switches, where stray 
radiation‘ is present. These squibs are generally pro 
vided with a safety feature so that energy delivered to 
the Wire at‘ a level and rate which is under the condi 
tions required for activation of the squids will not ?re the 
squibs. . 

This invention provides a resistance wire removed from 
the igniter material, means for shielding the igniter ma 
terial and means for permitting high voltages to are be 
tween the squib body and either lead‘ Wire without danger 
to components used external to the squib. These fea 
tures allow the squib to be used ‘without danger from 
stray radiation. . ‘ i 

In view of these facts, an object of this. invention is 
to provide an igniter squib suitable for ‘use, where stray 
radiation is present, without danger of being ignited from 
stray signals being radiated in the proximity of the squib. 
Another object is to provide a squib with the pyrotechnic 

material shieldedjfrom the resistance wire.‘ . 
A further object is to provide an igniter squib with; 

means for removing ‘the pyrotechnic material from the 
‘squib for purposes of storage or changing the size of 
the material. ‘ 

A‘ still further object of the invention is to provide an 
igniter squib , having means for eliminating undesired 
signals before ‘they cause premature explosioniof the 
squib. t _ u 

The foregoing and other ‘objects of this invention will 
become more fully apparent from the following detailed 
description and from the accompanying drawing, where 
in: 
FIGURE 1 is an elevational sectional view of the in 

vention. 
FIGURE 2 is a partial sectional View showing the. 

dielectric material in position. 
FIGURE 3 is an elevational sectional view of another 

embodiment of the invention. 
In the drawing, wherein for the purpose of illustra 

tion there is shown the invention, the numeral 1 desig 
nates an igniter squib having. its elements partially con 
tained in a housing 2 which can be of a material such 
as aluminum. ‘ t 

The housing is open at one end; and this end is adapted 
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In order to provide an electrical connection to the squib, 
a pair of crirnped lead wires 10 are positioned in the, 
apertures 4 so that they do not extend beyond the face 

‘ of end 7, of plug 3. These wires can be molded in the 
plug at the time of manufacture, or placed in apertures 
4 as described above. These wires are joined byv a re 

‘ sistant containing bridge wire‘12 that extends along the 
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’ source to the bridge wire. 

face of end 7 and connects to wires 10.‘ The other 
ends of wires 10 are covered by suitable insulating ma 
terial 14 which extends into cavities 5. This material 
can also be molded in the plug during manufacture of 
the plug. . t 

The closed end of housing 2 encloses an electrical 
insulating cup 16, a metal shield 18, pyrotechnic ma 
terial 20 contained in said shield and a spacer 22 for 
insuring that shield'il8 remains spaced from bridge wire 
12. The metal shield 18 completely encloses the pyro 
technic material ‘20 and acts in the same manner ‘as a 
Faraday shield which prevents static charges from pass 
ing‘ through the pyrotechnic material 20 or building up 
on the surface “of said material. Therefore this elimi 
nates one of the possibilities of accidentally ?ring the 
pyrotechnic material. 'With these elements in position 
the open end of ‘cup 16 is attached to plug 3» by a di 
electric adhesive 24. When the cup is attached to plug 
3 a cavity is formed, inside spacer 22 between shield 
18 and end 7 of plug ,3. .This ‘cavity can be ?lled with 
a dielectric material 2-6 such as epoxy resin, preferably‘ 
when a vacuum is formed in the cavity, or ?lled with air 
which serves as ‘a dielectric. 

‘ The operation of this embodiment is as follows: 
‘ The igniter squib is mounted in any known manner 
and the power for operating the squib and the control 
means (not shown) are connected to wires 10 

. With this arrangement, the squib is actuated by op? 
eration of the control means which connects, an electrical 

When the required electrical 
source reaches the bridge wire it is converted to heat, 
thereby developing pressure in the ;wire and cavity. This 
action causes the bridge wire to explode. The combina 
tion of the heat and the. explosion of the bridge wire 
ruptures the metal shield and ignites the pyrotechnic 
igniter material inside the shield. _ . 

‘As the igniter material burns it creates heat and pres 
sure within the squib, thereby causing the closed end of 
the housing to rupture. When the housing ruptures hot 

“ ‘gases and burning particles are forced into contact with 
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to receive a phenolic bridge plug 3. This plug is pro- ' 
vided ‘with a pair of apertures, 4 which connect with a 
pair of cavities 5 and a pair of arc gaps 6. Each ‘gap 
is normal to and joins one of the apertures ‘4. ‘One end 
7 of the plug is reduced. so as to provide a space be 
tween this end .and housing 2. The other end "8 of the 
plug has a smaller reduction, than the ?rst-named end, 
which shifts into an angled portion 9. The smaller re 
duction serves as a support for housing 2, which is crimped 
in position along the reduction when the squib is as 
sembled. . 
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surrounding material. 
The operation of the arc ‘gaps serves as a safety de 

vice by allowing electrostatic charges to be discharged 
between wires 10 and housing 2 without danger to either 
the ignition material or the external components sur 
rounding the case. ' 

In the embodiment shown in FIGURE 3, components 
common to both embodiments have the same reference 
numeral. 

This embodiment discloses an igniter squib that al 
lows the housing to be separated into two sections 28 and 

6029. Section .28 contains the pyrotechnic material 20, 
which is shielded by the Walls of section 28 and end 
plates 30 and 31. This section is provided with screw 
threads 32 which serve to mount the section to another 
member and internal screwthreads 33 ‘for coacting with 
screwthreads 34 of section 2.9 for connecting the sections 
together. 

Section 29 is provided with an insulating bridge plug 
36 and an insulating seal 37, of a suitable material such 
as ceramic. The plug and seal are apertured and wires 
10 are maintained in the apertures as discussed in the 
?rst embodiment The portion of section 29‘ adjacent 
to said apertures is provided with a’pair of arc gaps 3-8 
which allow wires 10‘ to pass thru the section. The re 
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mainderof the elements in this embodiment are common 
to the other embodiment. ‘ ‘ ‘ 

The operation of this embodiment is: the same as the 
?rst embodiment exceptthat spreading of the hot gases 
and burning particles is accomplished by rupturing of 
the .portion 30 of the‘ shield and does not requireruptur 
ing of .aisecond element. Also operation of the arc 

" gaps'is accomplished‘between section Y29 and‘ wires 10, 
instead of.between the wires and a case. 

It is to‘be understood that the form of the invention 
thatfis herein shown and ‘described is the preferred em 
bodiment, and that various changes in the shape, size 
and arrangement of parts may be resorted to without 
departing from the spirit of the invention, or the scope of 
the subjoined claims. ’ 
The ‘following invention is claimed: 
1; An igniter squib comprising:‘ a ‘housing; a pyro 

technic material disposed in said housing; a sealed metal 
containencompletely enclosing said pyrotechnic material 
for shielding said material from static charges; a bridge 
plug partially enclosed by said housing and spaced from 
said metal container;.a non-‘explosive. dielectric between 
said plugand said metal container; a ?ring circuit disposed 
Within said housing . and extending outwardly thereof 
through said bridge plug, said ?ring circuit provided with 
a bridge Wire‘disposed in .saiddielectric; means for per 
mitting the discharge of static electricity, between said 
?ring circuit and said‘housing, inside said housing without 
danger of igniting said pyrotechnic material. 
HZKA .device as set forth in claim 1, in which said 

housing 'is‘comprised of metallic ‘conducting material and 
has an open end and a closedend. _ 

3. ‘A device as set‘ forth vin claim 1, in which said 
7 plug is comprised of a dielectric material. 

> 4. YA device as set forth in claim 1, in which said ?r 
ing‘circuit includes a pair of wires, passing thru said 
plug'and connected to ‘said bridge wire and dielectric 
material separating said pairof wires. , 

' 5. A device as set forth in claim ‘1, _in'which said 
_ means for permitting discharge of staticelectricity com 
prises an arc gap between the ?ring circuit and housing. 

’ .6..An igniter squib comprising? a housing; a cup 
shaped member enclosed Within said housing; a sealed 
metal container retained in said member; a pyrotechnic 

' material enclosed in said metal container; a bridge plug 
having one end positioned in the open endof said cup 
shaped member and the otherend extending vfrom said 
housing; a ?ringcircuit in' contiguous relation with said 
plug, said ?ringcircuit having a bridge wire, and a pair 
of conductors having one end connected to said bridge 
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wire and the other end extending thru said bridge plug, 
said "bridge. wire being disposed within said housing; 
means for permitting discharge of static electricity; be 
tween said ?ring circuit and said housing, inside said 
housing without danger of igniting said pyrotechnic 
material; means for connecting said member to said‘ 
plug; a ring-shaped spacer positioned between, said 
metal container and plug; to de?ne a space between said 
spacer, metal container, and plug; and a dielectric ad 
jacent to said bridge wire enclosed by said spacer, metal 
container and plug. 7 V 

7. A- device as set forth in claim 16, in which said 
member is comprised of a dielectric material. , ' 

8. A device as set forth in claim 6, in which one end 
of said bridge plug has a reduced portion extending into 
an'open end of said cup-shaped member, and a second 
reduced end having a portion engaging said housing for 
support of saidhousing. " . 

9. A device as set~forth in claim ‘6, in which said 
means for connecting said'member to said plug comprises 
a dielectric-material consisting of resin. 

10. An igniter squib comprising: a housing of metallic ' 
conducting material; a cup-shaped member enclosed with 
in said'housing; a sealed metal container retained insaid 
cup-shaped member; a pyrotechnic material enclosed by 
saidmetal container; a dielectric bridge plug having one 
end positioned in the open end of said cup-shaped mem 
ber and the other end extending from said housing; a 
bridge wire positioned within’ said'housing adjacent to 
one end of said plug; a pair of wires extending 'thnu said 
plug and'connected to said bridge wire, said bridge ‘wire 
and pair of wires comprising, a ?ring circuit; means, po 
sitioned between-said ‘pair of wires and said housing for 
permitting the, discharge of static electricity inside said 
housing without‘danger of igniting said pyrotechnic ma 
terial; means for connecting said cup-shaped member to 
said plug; a vring~shaped spacer positioned between said 
metal container‘ and said plug; and a'dielectric enclosed 
by said spacer‘, metal container and vplug. ' 
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