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The present application relates to explosion 
initiators of the bursting type. 
An object of the present invention is to pro 

vide an improved explosion initiator. 

composition respectively, which hold them in 

2 
place and seal the end of shell . Sealing com 
position 2 f is held in place by bead 5. Inside 
shell above charge f8 and connected to leg 
wires 7 and 8 is located electric fuse-head as 

Another object of the invention is to provide 5 sembly 28. In operation leg wires 7 and is are 
an improved squib. connected to a source of electric current which 
A further object of the present invention is to fires fusehead 23 which in turn ignites charge 3. 

provide an explosion initiator in which the ini- Charge 3 then bursts shell and fires an ex 
tiating force, is directed in a desired manner. plosive to be initiated. 
A still further object of the present invention l?) Numerous modifications of the electric initia 

is to provide an explosion initiator which is easily tor shown are, of course, possible as is well known 
rupturable. in the art. For example, the shell may be made 

Still another object of the invention is to pro- of materials other than aluminum. Initiating 
• vide an explosion initiator in which the initiating charge 3 which is represented in the drawing as 
force is localized and controlled. 15, a single charge of black powder may, instead, 
Another object of the invention is to provide an be in the form of a plurality of separate charges 

explosion initiator, which at the same time is of the same or a different composition. Seals 2 
easily rupturable and will tenaciously hold a and 22 may be of any suitable compositions, and 
sealing plug. - instead of a double seal as shown in the drawing 
Again another object of the present invention 20 a single or any plurality of seals may be used. 

is to provide a method for the manufacture of In addition to, or instead of, bead S, the shell 
explosion initiators having properties as set forth may be supplied with other plug fastening means, 
above. such as crimps, internal knurls, etc. In place of 
Other objects of the present invention will be fusehead 23, other suitable igniting means, such 

apparent from the following specification. 26 as bridge wires or spark gaps, with such flash 
Explosion initiators usually comprise tubular compositions as may be desirable, may be en 

metal shells containing initiating charges which ployed. 
are designed to burst the shells when providing As has been indicated above, it is usually de 

. initiating action. Generally, initiator shells are sired that the initiating force be directed out 
drawn to the form desired with integral bottom 30 through the initiator shell. Various methods of 
portions against which the explosive charge is assuring this action have been proposed in the 
loaded, but other methods of working to shape, prior art. For example, one proposal has been 
such as stamping, for example, may be exployed. to score the initiator shell so as to weaken it at 

Prior art explosion initiators have often given the scored places and thereby make it easier to 
difficulty in that the initiating force has not been 35 rupture. . This method, while operative, is diffi 
controlled in direction. This tendency has been cult to perform in that it is quite a problem to 
particularly noticed in connection with electric control the depth of the scores and to insure that 
squibs which contain a plug seal at the top end. they are sufficient to provide adequate ruptura 

. Such plugs have often tended to blow out, per- bility but do not puncture the shell completely. 
mitting the initiating force to escape out the top 40 A second method. useful for squibs, that has been 
rather than bursting the shell of the initiator as suggested is locating a small portion of detonat 
is usually desired. The present invention will be ing explosive in the bottom of the squib near the 
specifically illustrated in connection with electric initiating charge and adjacent the shell. The 
squibs. detonating explosive opens a hole in the shell for 
The drawing shows a view of an electric squib 45 the escape of the burning discharge from the 

partially in section. squib. This method is clumsy, adds considerably 
The squib is shown in generally conventional to the difficulty of manufacturing squibs, and 

form. Drawn aluminum closed end shell i con- makes squibs more dangerous because of the det 
tains in its lower or closed portion an initiating onating explosive which must be included in 
charge 3 of black powder. Shell is supplied 50 them. A third method also applicable to squibs 
with a bead le near its top or open end. Leg is to employ a heat-producing charge which melts 
wires 7 and 9 for application to a source of cur- the shell wall. This method, of course, has the 
rent extend through sealing compositions 2 and disadvantage that a special charge must be em 
22, made of sulphur and asphaltic waterproofing ployed. 

55 According to the present invention, an initiator 



3 
is provided which may employ ordinary and con 
ventional charges, but which at the same time 
has a shell readily rupturable at any desired 
point, by providing a limited area of the shell 
relatively and materially softer than remaining 
areas of the shell. In a preferred embodiment 
of the invention, a local portion of the shell is 
annealed to a softened condition while remains 
ing portions are left hard. In this way, a place 
of easy rupturability is provided through which 
the initiating force may be directed. 

For example, drawn shell f of the initiator 
shown in the drawing is, before being charged 
with explosive, annealed adjacent the portion to 
be charged, making that portion soft so that the 
squib flame will burst the shell and discharge 
therethrough, while the top portion of the shell 
is left hard and strong so as to provide an efficient 
grip on the sealing plug and prevent its blowing 
out with consequent dissipation of the initiating 
force in the wrong direction. 
The annealing operation may be conducted in 

any convenient manner. The temperature and 
time necessary depend upon the particular ma 
terial involved and the amount of working which 
it has undergone while being shaped. They will 
also, of course, further depend upon the particul 
lar softness which it is desired to achieve. In 
general, the higher the temperature, the shorter 
the time needed. For any particular job, condi 
tions for annealing are easily found. When an 
nealing, care should be maintained to insure that 
the portion of the shell which it is desired to keep 
hard does not become so heated by conduction 
that it is also annealed. While such a portion 
may be externally cooled, it is often sufficient 
that the annealing be performed rapidly, for in 
that way it is possible that the desired portions 
may be softened before remaining portions be 
come heated. With drawn aluminum shells, 
which have been found especially adaptable to 
the present invention, the annealing operation 
may be carried out by simple heating of the por 
tion of the shell, which it is desired to soften, in 
a Bunsen fame for about a second. Other ma 
terial, as indicated above, requires heating to a 
different temperature and/or time, and may also 
require quenching procedures. Gilding metal is 
an example of a metal which requires a higher 
temperature of anneal. Instead of metals, plas 
tic materials which have been locally softened 
may be used in some embodiments of this inven 
tion. For example, vinylidene chloride polymers, 
which may be work-hardened, have many of the 
properties of metals and may be formed and an 
nealed to produce initiator shells according to 
the present invention. ? 

Desirable directed rupturing of aluminum elec 
tric squib shells and adequate prevention of plug 
blowouts has been obtained when the top por 
tions of the aluminum shells have been kept at 
a hardness as low as 8 as determined by means of 
a Shore scleroscope having a magnifier hammer, 
and when the softened portions have a hardness 
as high as 5. The parts of the shells extending 
about one-quarter inch down from their tops are 
considered to be top portions. If the hardness of 
the top portions of the shells is permitted to get 
lower than about 8 and the hardness of the Sof 
tened portions is greater than about 5, plug blow 
outs occur under severe conditions of Operation. 

It is possible by the use of more concentrated 
flame playing on a small area to obtain softened 
portions having a hardness considerably below 5, 
while retaining the desired hardness at the tops. 
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In fact, better results have been obtained when 
the softened portions show hardnesses of about 
2% to 3. Usually, it is desirable that hardnesses 
of much below 2 be avoided as attempts to lower 
the hardness much below this figure have often 
resulted in undue weakening or actual burning 
through of the shells, 

It has been found desirable to locate the sof 
tened portion of the shell at about the top level 
of the explosive charge. If the soft portion is 
placed much lower on the shell, plug blowouts 
will sometimes occur under difficult conditions of 
operation. Apparently, in such cases, force suff 
cient to blow the plug is obtained before sufficient 
explosive action at the point of softening takes 
place. vn 

The invention will be more specifically illus- . 
trated by the following examples. In each of 
these examples, drawn aluminum shells, each of 
which was about 24 in. long, about 0.275 in. in 
outside diameter, and about 0.006 in. in wall 

an inverted position past two gas-oxygen torches 
simultaneously directed horizontally against 
them. The torches were fed by propane gas from 
a cylinder, and oxygen at a pressure of about 2 
lbs. per sq. in. The shells were moved intermit 
tently so that each was acted on by the flame for 
a period of about four-fifths second. Immedi 
ately after passing through the flame, a jet of 
air was directed against the tops of the shells and 
the shells were permitted to cool. A number of 
each batch were spread open, flattened, and their 
hardnesses measured in different portions with a 
Shore scleroscope, using the magnifier hammer. 
Other of the shells were charged and sealed to 
prepare electric squibs in the conventional form 
heretofore described. Each squib contained a 
charge of black powder, reaching about one inch 
from the bottom of the shell. 

Eacample 1 
A number of shells were annealed with the 

torches adjusted so that each shell had a soft 
band about 5% in. wide, the center of which was 
about 1 in. from the bottom of the shell. The 
soft band had a hardness ranging from 2 to 3. 
The hardness of these same shells taken near the 
top of the shell was from 8 to 10, 195 shells of 
this number were made up into electric squibs 
and placed in a cooling chest where they were 
cooled to -60°. F. After being removed from the 
chest and promptly fired, none of these shells 
showed blowouts and none showed loose plugs. 
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The temperature of -60°F. was selected for cool 
ing because it represents a particularly severe test 
condition for electric squibs. 

Ezample 2 
100 squibs prepared from shells unannealed, 

but otherwise similar to those of Example 1, were 
similarly fired after cooling to -60 F. Of these, 
the plugs of 25 blew out. 

Eacample 3 

A number of shells were prepared and tested 
as described above, but the torches were adjusted 
so that the softened band was narrowed to about 
% in. The center of this band was again lo 
cated about 1 in. from the bottom of the shell. 
The hardness of the soft band was 2 to 3 and 
the hardness near the top was 8 to 10. When 23 
squibs prepared from these shells were fired after 
cooling to -60 F, there was no evidence of plug 
blowout or plug loosening. 



5 
Eacample 4 

A number of shells were again prepared, but 
this time only one fame was used and it was 
adjusted so that the annealed portion was cut 
down to a spot about 4 in. in diameter. This 
spot was located about 1 in. from the bottom of 
the shell. The annealed portion showed a hard 
ness of 2 to 4, and the top portion showed a 
hardness of 8 to 10. 25 squibs prepared from 
these shells were fired after cooling to -60 F., 
and no blowouts or plug loosenings occurred. It 
was noted that a number of the shells on firing 
opened only in the area represented by the sof 
tened spot. When soft portions of greater area 
were prepared, the shells usually opened in about 
a A in. band almost completely around the cir 
Cumference. 

Eacample 5 
Shells were prepared as in Example 4, but this 

time the annealed spot was softened to a hard 
ness of only 5 to 6. The top portion again showed 
a hardness of about 8 to 10. Out of 21 Squibs 
prepared with these shells and fired after cooling 
to -60° F., 5 plugs blew out and 3 were loose. 

Eacample 6 
A number of shells were annealed so as to pro 

duce a soft A in. band having a hardness of 
about 2-3, while the top portions of the shells 
showed hardnesses of about 8-10. In this case, 
however, the Azin. softened band was located at 
the bottom of the shell. Of fifty squibs prepared 
from these shells and fired after cooling to -60 
F., 3 plugs blew out. 

Eacample 7 
A number of shells were annealed so as to pro 

duce a % in. band ending 1 in. from the bottom 
of the shell. The softened bands showed a hard 
ness of about 2-3, while the top portion of the 
shells maintained a hardness of about 8-10. Of 
50 squibs prepared from such shells, one plug 
blew out on firing after cooling to -60° F. 
The invention is not to be considered as neces 

sarily being limited to the specific embodiments 
disclosed. For instance, it is not necessary that 
the annealing operation be performed by means 
of a hot flame or that the cooling operation when 
employed be performed by an air blast. Other 
Sources of heat as electric heating, for example, 
may be employed, and also any suitable cooling 
media may be employed if desired. 
Also, the invention need not be restricted to 

aluminum shells or squibs, but is applicable in its 
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broader aspects wherever directed initiation is 
desired, and it is also applicable to other types 
of initiators, such as detonators, and to other 
types of shells. 
The invention will further be found applicable 

to initiator shells which have been given a par 
tial overall anneal. It is necessary only that 
there be hardness which can be locally annealed. 
In the claims where hardnesses are mentioned, 

it is to be understood that they are Shore sclero 
scope hardnesses measured with the magnifier 
hammer and determined on shells which have 
been opened and unrolled into a flattened con 
dition. w 

What is claimed is: 
1. An electric squib which comprises a drawn 

aluminum shell having a closed bottom, an ex 
plosive charge in said shell, a portion of said 
shell adjacent the top portion of said charge be 
ing annealed to a soft condition, and a sealing 
composition closing the top of said shell. 

2. An electric squib according to claim 1 in 
which the top portion of the shell has a hardness 
no less than about 8 and in which the soft por 
tion has a hardness no greater than 5. 

3. An electric explosion initiator which com 
prises a drawn metal shell having a closed bot 
tom, an explosive charge in said shell, and a seal 
closing the top of said shell; a portion of said 
shell adjacent said explosive charge being an 
nealed to a soft condition so as to provide a place 
of easy rupturability through which the ini 
tiating force may be directed. 
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