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- 1961. This application July 16, 1964, Ser. No..388,029 

20 Claims. (Cl. 102-28) 

This invention relates to an electrically triggered squib. 
This application is a continuation of application Serial 

No. 146,146, ?led October 19, 1961, for “Electrically 
Triggered Squib,” now' abandoned. 
The invention has among its objects thelprovision of an 

electrically triggered squib which is particularly char 
acterized by its substantial immunity to actuation by ele~ 

' trical energy of radio frequency. 
’ A further object of the invention lies in the provis'on 
of a squib of the character indicated which can be ?red 
only upon itssubj'ection to a triggering pulse having a 
predetermined voltage and energy content. 

Another object of the invention lies in the provision 
of an electrically triggered squib which can readily be 

- tested in either its unloaded or loaded condition, and 
in its loaded condition can be tested 
being ?red. 

Still another object of the invention lies in the provision 
of an electrically trigged squib which is simple and rugged 
in construction and which is economically made. 

The above and further objects and novel features of 
the invention will more fully appear from the following 
detail description when the same is read in connection 
with the accompanying drawings. It is to be expressely 
understood, however, that the drawings are for the pur 
pose of illustration only and are not intended as a de?ni 
tion of the limits of the invention. ' 

In the drawings, wherein like reference characters refer 
tov like parts throughout the several views, 

FIG. 1 is a view in axial section through a preferred 

without danger of 

embodiment of the squib of the invention, certain of the 
parts being shown in elevation; 

FIG. 2 is a view in transverse section through the il 
lustrative embodiment of the squib, the section being 
taken along the line 2--2 of FIG. 1; and 
FIG. 3 is a view in transverse section through the 

illustrative embodiment of the squib, the section being 
taken'along the line 3-3 of FIG. 1. 
The squib of the present invention is adapted for use, 

for example, to initiate functions as during the flight of 
a missile. For safe, dependable operation of the squib 
it is necessary that it be ?red only upon the reception of 
a triggering pulse of a predetermined character. 

a ‘ Prior electrically triggered squibs have conventionally 
included one or more small gauge resistance wires dis 
posed in proximity to explosive materials such as pow 
der, the wire or wires being adapted to be heated to in 
candescence upon the reception of a triggering signal by 
the squib. Squibs of such prior construction are subject 
to a number of disadvantages, including the possibility of 
open circuit due to the breakage of the resistance wire 
or wires, unreliability due to inconsistency of soldering 
or welding of the ?ne wire or wires to the conductors, and 
a “dudding” of the powder by its subjection to a high 
temperature in the proximity of the resistance wire or 
'wires, such high temperature being insul?cient, however, 
to cause the ?ring of the powder. Perhaps the'most 
serious di?‘iculty encountered with squibs of such prior 
construction has been their unintentional or accidental 
?ring because of ‘their susceptibility to radio frequency 
radiation. The loop composed of the conductors and 
the ?ne resistance wire or wires is prone to the reception 
of radiation of radio frequency and the generation of 
currents in the loop through an induction effect of high 
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enough amperage to ignite the powder. Such prior 
squibs might also be ?red by the accidental connection 
of them to a source of power other than that of the 
triggering circuit. 
The squib of the present invention overcomes the 

above-outlined di?iculties encountered in the use of con 
ventional prior squibs. 

quency received thereby, will not be triggered by being 
subjected to high ambient temperatureslon the order of 
600° F., will not be ?red by being connected to a source 
of electrical energy ordinarily present in a vehicle such 
as a missile other than in the triggering circuit, and can 
be ?red only by being subjected to a triggering pulse 
having a predetermined minimum voltage and energy 
content. 4 

Turning now to- the drawing, the illustrative embodi~ 
ment of squib made in accordance with the invention is 
designated as a whole by the reference character 10. 
Such squib, which is of generally circular cylindrical 
shape, has a ceramic electrically insulating body 11 at 
one end thereof. From such end of the squib, spaced 
from each other and lying parallel to the long'tudinal 
axis of the squib, vthere project two conductors which 
may be made in the form of contact pins adapted to 
inter?t with socket, contacts of a separable electrical con 
nector part (not shown). A ?rst one of such pins, desig 
nated 12, extends inwardly throughv a passage 14 in body 
11, the inner end of the pin being enlarged to form a 
head 15 which functionsjas one electrode of a spark gap. 
Head 15 snugly ?ts within a cavity 16 in body 11, the 
engagement between head 15, the walls of cavity 16, and 
that between pin 12' and passage 14 being such as sub 
stantially to prevent the passage of air through the inter 
faces between such members. 
The electrode 15 is in-the form of a cup having an axi 

_ ally directed circular cylindrical seat 17 therein, said 

40 

seat snugly receiving one end of a circular cylindrical 
ceramic body 19 therein. In a preferred embodiment 
the body 19, which functions as an electrode spacer, is 

_ made of alumina or quartz, such body being provided 
with an electrically semiconductive coating over its ex 
ternal surface. Such semiconductive coating may, for 
example, be of the type disclosed and claimed in the pat 
ent to Harris, No. 2,953,704. 
The left-hand end of cavity 16 (FIG. 1) terminates 

- in a plane transverse tothe longitudinal axis of the squib 
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and coplanar with an extended circular ?at surface 29 
on body 11. The peripherally outer portion of body 11 
extends to the left of surface 20 to form a peripheral 
axially extending outer ?ange 24. There is thus formed 
by surface 20 and ?ange 24 an extended seat 25 in the 
left-hand end of body 11. ‘Positioned within such seat 
as shown is a plate-like member 26 in the form of a cir 
cular cylindrical disc. Member 26, which is made of 
electrically conducting metal, has a second contact pin 
21 connected thereto and positioned parallel to pin 12. 
As shown, the inner end of pin 21 extends through a hole 
29 in member 26, the pin being secured to member 26 as 
by an annular weld 30. Pin 21 extends through and 
substantiallysealingly contacts a passage 22 in body 11. 

Positioned in seat 25 between member 26 and sur 
face 20 is a thin imperforate sheet of electrically conduct 
ing metal 27, sheet 27 overlying the left-hand end of 
cavity 16 and ?rmly engaging the left-hand end of mem 
ber 19, which lies coplanar with surface 20. Sheet 27 
has secure electrical contact with member 26 through 
out its extent; elements 26' and 27 together constitute a 
second electrode between which and electrode 15 there 
occur spark discharges when the contact pins 12 and 21 
are connected to a source of electrical energy having a 
predetermined voltage and energy content. 

The squib of the invention is , 
substantially immune to the effects of energy of radio fre- _ 
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Member 26 is retained in seat 25 by a spring ring 31 
as shown. Member 26 has a passage 32 therethrough, 
such passage being aligned with and having substantially 
the same diameter as the body 19. The remaining space 
within seat 25, outwardly of member 26 is ?lled with a 
charge of explosive material 39, which may be a spark 
ignited explosive priming powder. Such powder extends 
within passage 32 into contact with the outer face of 
sheet member 26 as shown at 38. 
The squib is provided with a circular cylindrical sheath 

36 which may be made, for example, ‘of copper or brass. 
The sheath has a shallow annular shoulder intermediate 
its length which engages the left hand peripheral edge 
of body 11 as shown in FIG. 1. The sheath is retained 
on the squib by having its right hand end spun over the 
end of body 11 to form a shallow inwardly directed 
?ange 37. 

Within the outer end portion 34 of sheath 36 there is 
disposed the main charge 4-0 of explosive material which 
may be in the form of explosive powder. Charge 40 is 
retained within the squib by a disc-shaped closure mem— 
ber 41 which is received within and secured to an annular 
seat 42 in the end of portion 34 of the sheath. The 
squib thus provides a housing made up of elements 11, 
36, and 41, such housing providing a ?rst, gas-?lled cavity 
16 and a second cavity containing an ignitable charge' 
39, 40 therein. 
As above noted, the space within cavity 16 is substan 

tially sealed against the egress of air. When the con 
tact pins 12 and 21 are subjected to electrical energy 
of spark discharge intensity, a spark discharge occurs be 
tween the left-hand end of electrode 15 and the portion 
of sheet 27 adjacent the end of body 19‘. When such 
spark discharge is of a predetermined intensity, it pro 
duces a heating of the air in cavity 16 su?‘icient to burst 
the portion of sheet 27 which overlies the inner end of 
passage '32. Thereupon the priming powder 39 is placed‘ 
in operative contact with the spark discharge so as to be 
ignited thereby. Ignition of charge 39, in turn, ignites 
and produces the explosion of the main charge 40 so that 
the squib produces power to perform its function. 
The sheet member 27 may, for example, be madeof 

a foil of a metal such as aluminum, copper, and the 
like. Sheet 27 may have a thickness which is chosen ac 
cording to the level of energy selected for its rupture. 
The thickness of sheet 27 may, for example, vary be 
tween .0005- to .005 inch. 

Although the body 11 has been described as being 
made of a ceramic material, it may, for example, be 
made of electrically insulating plastic material when the r 
squib is employed for low temperature applications. If 
the body 11 is made of a moldable material, the parts 15, 
19, 21, 26, and 27 may be preliminarily assembled and 
molded into body 11 in the form of inserts therein. 
The squib of the present invention is immune to being‘ 

?red by the application of electrical energy at low volt 
ages between conductors 12 and 21. This results from 
the fact that the current conducted through or over the 
semiconductive coating on body 19 is very small, and 
there is thus insuf?cient heat and hence, insu?icient pres 
sure generated to cause the sheet 27 to rupture. Sheet 
27 will also not be ruptured should high voltage sparks 
of low energy value occur between electrode 15 and 
sheet 27. ’ 

The squib of the invention may be tested in the un 
loaded condition by subjecting the spark gap to spark dis 
charges of such energy level that the sheet 27 does not 
rupture. In such test, the occurrence of a spark dis 
charge between the two electrodes of the squib may be 
detected by either visual observation of the movement of 
the portion of sheet 27 exposed through passage 32, or 
by detecting the sound which accompanies such spark 
discharge. Tests upon a loaded squib may be carried 
out with the aid of sound pick-up apparatus which a1 
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lows the sound of a spark discharge to be detected at a 
safe distance from the squib. 
Although only one embodiment of the invention has 

been illustrated in the accompanying drawings and de 
scribed in the foregoing speci?cation, it is to be express~ 
1y understood that various changes, such as in the rela 
tive dimensions of the parts, materials used, and the 

vlike, as well as in the suggested manner of use of the‘ 
apparatus of the invention, may be made without depart 
ing from the spirit and scope of the invention as will now 
be apparent to those skilled in the art. Thus, although the 
body 19 has been described as being made with an electri 
cally nonconducting core with a semiconductive coating 
thereon, the body 19 may, if desired, be formed entirely 
of electrically semiconductive material. 
What is claimed is: 
1. An electrically triggered squib, which comprises 

opposed spaced electrodes forming a spark discharge 
gap, means forming a substantially closed gas-?lled cavity 
of substantial size between the electrodes, a spark ignit 
able charge of explosive material positioned adjacent the 
cavity, and a thin frangible sheet forming a part of the 
cavity-forming means and separating the explosive ma 
terial from the spark gap, the sheet being ruptured by 
expansion of the gas within the cavity upon a spark dis 
charge of predetermined intensity at the spark gap, 
whereby to afford access between the explosive material 
and the spark gap. 

2. An electrically triggered squib comprising opposed 
spaced electrodes forming a spark discharge gap, means 
forming a substantially closed gas-?lled cavity of sub 
stantial size between the electrodes, a spark ignitable‘ 
charge of explosive material positioned adjacent the' 
cavity, and a thin frangible electrically conductive sheet 
forming a part of one of said electrodes and a part of 
the cavity-forming means and separating the explosive 
material from the spark gap, the sheet being rupturable 
by expansion of the gas within the cavity upon a spark 
discharge of predetermined intensity at the spark gap, 
whereby to afford access between the explosive material 
and the spark gap. 
_ 3. A squib as de?ned in claim 2, wherein said sheet 
is positioned spaced from the other electrode so that the 
spark discharge initially occurs between the other of 
said electrodes and the sheet. 

4. An electrically triggered squib, which comprises 
opposed spaced electrodes forming a spark discharge 
gap, means forming a substantially closed gas-?lled cavity 
of substantial size between the electrodes, a first one of 
said electrodes including an electrically conductive broad 
plate-like member positioned outwardly of the cavity at 
one end thereof, said plate-like member having a pas 
sage therethrough generally normal to the broad extent 
of the member, a second of said electrodes being posi 
tioned in the cavity spaced from the plate—like member 
and disposed generally normal to the member and gen 
erally in alignment with the passage in such member, a 
thin frangible sheet overlying and intimately contacting 
the ?rst broad surface of the member and forming a part 
of the cavity forming means confronting the‘ second elec 
trode, and a spark ignitable charge of explosive material 
positioned adjacent the second surface of the plate-like 
member, the sheet being rupturable by expansion of the 
gas within the cavity upon a spark discharge of prede 
termined intensity at the spark gap, whereby to afford 
access through the passage through the plate-like mem 
ber between the explosive material and the spark gap. 

5. A squib as de?ned in claim 4, comprising an elec 
trode-spacing member having a portion with a cross 
section of substantially the same shape and size as the 
passage interposed between the electrodes, at least gen 
erally aligned with the passage, and closely overlying the 
sheet. 
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6. A squib as de?ned in claim 5, wherein the frangible 
sheet is electrically conductive and is electrically con 
nected to the electrode~spacing member. 

7. A squib as de?ned by claim 6, wherein the elec 
trode-spacing member is interposed between and abuts 
the second electrode and the frangible sheet, the elec 
trode-spacing member being such as to provide an elec 
trically semiconductive path between the second elec 
trode and the frangible sheet. 

8. An electrically triggered squib, which comprises 
a housing, said housing having a ?rst cavity therein, a 
?rst electrode disposed in the housing at one end of 
the cavity, a second electrode disposed in the cavity 
spaced from the ?rst electrode, said ?rst electrode com 
prising an electrically conductive thin frangible sheet 
disposed across and closing the end of the ?rst cavity, 
the cavity presenting a gas-?lled space of substantial 
volume therewithin between the electrodes, the housing 
having a second cavity therein disposed beyond the sheet 
on the side thereof opposite the second electrode, and a 
spark ignitable charge of explosive material in the sec 
ond cavity, the sheet being rupturable by expansion of 
the gas within the ?rst cavity upon a spark discharge of 
predetermined intensity between the electrodes, where 
by to afford access between the explosive material and 
the the gap between the electrodes. 

9. A squib as de?ned by claim 8, wherein the portion 
of the housing containing the ?rst cavity is electrically 
insulating. 

10. A squib as de?ned by claim 9, wherein the ?rst 
electrode comprises an electrically conductive metal plate 
member disposed across the end of the ?rst cavity, the 
sheet is interposed between the plate member and the 
second electrode and has intimate contact throughout its 
‘broad extent with the plate member, and the plate mem 
ber has a passage therethrough generally aligned with 
the second electrode. 

11. A squib as de?ned by claim 10, wherein the sheet 
is electrically conductive and forms the portion of the 
?rst electrode most closely approaching the second elec 
trode. 

12. A squib as de?ned by claim 11, wherein the plate 
member is laterally extended beyond the ?rst cavity, 
and comprising a ?rst conductor connected to and ex 
tending from the plate member through the electrically 
insulating portion of the housing at one side of the ?rst 
cavity, and a second conductor connected to and extend 
ing from the second electrode through the electrically 
insulating portion of the housing at a location laterally 
spaced from the ?rst conductor. 

13. A squib comprising means forming a substantially 
sealed gas-?lled cavity and a second cavity adjacent there 
to, a charge of spark ignitable material in the second 
cavity, said means comprising a thin frangible sheet form 
ing a wall section common to both of said cavities, and 
means comprising spaced electrodes forming a spark 
gap in said gas-?lled cavity, said sheet being rupturable 
by expansion of the gas within the gas ?lled ‘cavity upon 
a spark discharge of at least predetermined minimum 
intensity at the spark gap, whereby to afford access be 
tween said cavities and to permit ignition of the ignitable 
material in the second cavity by the spark discharge. 

10 

15 

25 

35 

45 

55 

60 

6 
14. A squib as de?ned in claim 13 wherein the means 

forming the spark gap comprises a semiconductive sur 
face in said gas-?lled cavity connecting said electrodes 
at the spark gap. 

15. -A squid comprising means forming a substantially 
sealed gas-?lled chamber, said means including a thin 
frangible sheet closing one end of the chamber, and means 
forming a spark gap within said chamber, said sheet 
being rupturable by the thermal expansion of the gas in 
said chamber only upon a spark discharge at the spark 
gap of at least predetermined minimum intensity. 

16. A squib as de?ned in claim 15, wherein the spark 
gap is a shunted surface ‘gap comprising electrodes bridged 
by a semiconductive surface. 

17. ‘In a squib, means forming a shunted surface spark 
gap including spaced electrodes and semiconductive 
means bridging the gap between said electrodes, and 
means for forming a substantially sealed gas-?lled cham 
ber containing said gap, at least a portion of the wall 
of the chamber being constituted by a thin frangible 
sheet which is rupturable ‘by gaseous pressure generated 
in said chamber by the heat of a spark discharge at the 
spark gap of at least predetermined intensity. 

18. An electrically triggerable squib which comprises 
means forming a substantially closed gas-?lled chamber 
of substantial size, spaced electrodes forming a spark 
discharge gap in said chamber, a spark ignitable charge 
of explosive material positioned adjacent the chamber, 
and a thin frangible sheet constituting a part of the cham 
ber-forming means and separating the explosive material 
from the spark gap, the sheet being rupturable by ex 
pansion of the gas within the chamber upon a spark 
discharge of predetermined intensity at the spark gap, 
whereby to atford access between the explosive material 
and the spark gap. 

19. An electrically triggerab-le squib which comprises 
‘a housing having a gas-?lled cavity of substantial volume 
therein, a ?rst electrode disposed in the housing at one 
end of the cavity, a second electrode disposed in the 
cavity in spaced relation to the ?rst electrode to form a 
spark gap, thin frangible sheet disposed ‘across and clos 
ing an end of the cavity, the housing having a second 
cavity therein disposed beyond the sheet on the side 
thereof opposite said spark gap, and a spark ignitable 
charge of explosive material in the second cavity, said 
sheet being rupturable by expansion of the gas within 
the ?rs-t cavity upon a spark discharge of predetermined 
intensity between the electrodes, whereby to afford access 
between the explosive material and the spark gap be 
tween the electrodes. 

20. A squib as de?ned by claim 19, wherein said ?rst 
electrode and said frangible sheet are at opposite ends 
of the ?rst cavity. 
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