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Thisinvention relatesto certain new and 
usefulimprovements inelectric ignition.de 
vices,commonly known to those versed in 
the art as electric squibs. The function of 

* commercial electric squibs is to initiate or 
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fire charges of deflagrating or low explo 
sives,such,for example,as granular black 
?öwe? pelleted blackpowder,andthe like, 
The object of the invention is to provide 

anelectric squib which will havegreater wa 
ter and moisture resistance,greater Safety_in 
handling and more positive.actionin the fir 
ing of charges of low.explosives than any 
commercial electric squib known at the pres *ent time, 
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The conventional form of electric squib 
consists of an electric igniting element 
around whichis formed aninflammable mass or firing composition. Theigniting element 
and firing composition are usually placed in 
a paper or metal tube,9ne end.of_whigh is 
sealed andthe other orfringend of which_is 
fitted with one ormoreventsto allow forthe 
escape of theflash caused bythe firing gom 
position. Whenthevents are on the ends of 
the tubes,they are usually closed by means 
of corks or other kinds of stoppers How 
ever,when metal shells are employed,it has, 
heretofore,beep the practice to_ft them with 
one or more side wall vents and withoutend 
vents,In such_cases,the vents are always 
left unglosed,In the case of the papertu 
type of squib,closed with a_stopper to pro 
tectit from moisture,manufacturers recom 
mend either that the stoppers be removed 
just prior to use or that a notch be cut in 
the side wal of the papertube,in order to 
assure go0d ignition, - 
In use,theelectric squib is placed in con 

tact with orin close relation to a charge of 
low explosive,sugh as blagk powder. The 
flash ofthe electric squibgives the heat and 
flame necessary,to eause ignition of the 
charge, Heretofore,an electric squib pro 
vided with a_paper tube has beengenerally 
used. It has been foundthat thissquib,even 
when fitted with a stopper\inits vent hole, 
is very susceptible to the efects of moisture; 
to.which it may be exposed in storage or 
prior to use,and, thus,it may be rendered 
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entirelyworthless forthe pupe forwhich? 
it was intended. In addition to the above 
mentioned weakness,it has been found that 
the electric squib made with the paper tube 
is not suficiently strong to withstand the Crushingblowsto whichitissubjected,while 
the charge is beingtampedinthe bore hole, 
Bo that it collapses and Sometimes causes a 
premature explosion of the black powder 
Charge,with.whichitis in contact,and re sultsinpossiblyfatalinjurytothe üser. 
An electric squib made with a metal sheli 

with oneormorevent holes,eitherintheside Wal or bottom,ismore rigidthanthat made 
with the paper tube and thus it is not as 
liable to cause a premature explosion. How 
ever,it has the same decided defect,com 
mon to the paper tube electric_squib,in that 
it is very.susceptible tothe efects of mois 
ture. Thiscauseselectric squibs,embodying metalshelsprovidedwithopenventstofunc 
tion poorlyand,in many cases,to misfire COmpletely. 
The presentinvention overcomesthe above 

mentioned dificulties and defects which are 
inhgrent in the present types of electric 
squibs. - 
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I have devised an electric squib whichis? Completelymoisture proof,is of sturdy and 
rigid construction and functions verysatis 
factorily in the ignition of low explosives, 
Such as black powder,even under the most 
adverse Conditions,while at the same time, 
it mgy be egonomically manufactured from 
readily available.easily workable and in 
expensive materials. 

Thiselectric squib consistsof a closedmet al shell,preferably of aluminum,containing 
sealed therein an_electric igniting element 
8urrounded by a fring composition,and,in 
addition,an auxiliary inflammable mass, preferably.in_pulverulent orgranular form, 
8uch as black powder,between the fash composition onfheignitingelement andthe 
bottom of the closed metal-shell,Whenthe igniting elementis heated bythe passage of 
an electric current,the heat causes the flash 
compositionon theigniting element to burn 
with a flash,and this,in turn,ignites the 
auxiliary flash composition and bursts the 
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shell. This produces and discharges.a big 
flame directly into the charge of.1ow ex 
plosive,such as black powder,igniting the 
Same in a very positive and certain manner. 

I have found that,if the shell is weak 
ened at any particular place by a score.or 
scratchin the metal,it will burst along this 
weakened line,In view of the fact that l 
have foundit desirable to have the flash of 
the electric squib emitted from the side of 
the shell,I prefer toplace a furrow,SCore or 
scratch,lengthwise,on the lower portion of 
the shell. - 
I have also found that,if the shellis not 

weakened atany particular place by a score 
or scratchin the metal,it will usually burst 
in the lower portion,but sometimesit will 
burstin the upper portion,theignitingele 
ment and sealing eomposition being blown 
aWay from the shell. - 
understood thateven thoughtheflame from 
thefash composition on theigniting element 
andthe auxiaryflash compositionisvented 
through the upper_end of the shel due to 
the failure ofthe lower portion to burst,it 
willstill function intheignition of low ex 
plosives,such as blackpowder. - 
In view of the fact that I have found it 

desirable to insure that the shell will always 
burst in the lower portion,regardless of 
whether or not the shel has been weakened 
at any particularplace by a score or scratch 
in the metal,I may accomplish this desired 
efect by placing one or more_crimpsin the 
shell at any desirable stage, during the as 
sembly or after the assembly of the electric 
squib. The shell may be crimped_with any 
stitable type of crimper_or rolled to form 
any suitable type ofinside bead in the por 
tion of the shel surrounding the igniting 
element,or in the portion of the shellabove 
theigniting element. This insures that the 
aluminum shell,with or without the weak 
ening score or scratch,will always burst 
in the lower portion and the igniting ele 
ment and sealing composition cannot be 
blown away from the shell. 

I have found,for instance,that a crimp 
formed by a loop wire erimperin the por 
tion of the shell surrounding the igniting 
element,functions very satisfactorilyin this 
respect. However,it should be clearly un 
derstood that any form of crimper or bead 
er,orindenter,may be used to obtainthe de 

pose as a continuons crimp or bead in the 
shell, ? * 

I have also found that the igniting ele 
1y held in the shell if the open end of the 
shel is constricted or turned in,either be 
fore or after theignitingelement and auxil 
iary flash composition have been inserted 

It should be clearly 

For example,a series ofinden 
tationsintheshellwouldserve the same pur 

18887 
andeitherbeforeorafterthesealingcompo 
sition has been placed therein, 

It should be clearly understood that this 
electric_squib may,under favorable condi 
tions,function satisfactorily without the 
auxiliary inflammable mass,without the ex 
tra crimping or constriction and without the 
8Core in the shell,but that I prefer to em 
ploythese features as added Safeguards and 
to insure theignition of charges of low ex 
plosives,under most adverse conditions. 
The fact that this metal electric squib is 

kept completely closed up to the moment of 
use,renders it,wholly moisture proof,and 
thus it is an improvement on,and is su 
perior to al known commercial electric 
Squibs. In addition,since the shellis made 
of metal,or other sturdy material,itis not 
easily Crushed.and thus it is_an improve 
ment on? and is superior to electric squibs 
made with paper tubes. , 
In the accompanying draying: 
Figure1 is a verticaIsectional view, 
Figure2is a side elevation of one embodi 

ment of theinvention, 
Figure3is a verticalsectionalview ofan 

other embodiment of the invention, 
Figure 4 is a vertical sectional view of a 

third embodiment of the invention,and Figure 5is a perspective viewillustrating 
a manner of scoring the shell,which may be 
employed,if desired. 
Like numerals designate gorresponding 

parts.in all the figures of the drawing, 
,Referring to Fig,1,5 designates a metal 
lic shell thatis closed atitsinner end 6,and 
open at its outer end. This shellis,prefer 
ably,provided with a conventional bead 6a 
within which a sealing plug 7,of tar,sul 
phur or other well known material,engages. 
Lead-in wires,indicated at 8 and 9 conduct 
Current to an electric match of conventional 
form,indicated at 10,and whigh comprises 
a match head orflash composition11.?This 
ignition device is contained within an in 
sulating papertube 12,said tube beingfilled 
with a sealing composition13. by which the 
ignition device is held in said paper tube. 
The lower portioh of the shel15 contains a 
body ofauxiliaryflash composition14,This 
may consist ofgrained black powder,or any 
other material of a nature adapted to serve 
the purposes_desgribed. and which will pro 
duce a considerable volume of fame, ofthe 
necessary temperature. - 
The lower portion of the shell may be 

weakened.as previously described,in many 
ways,as,for example,by providing the an 
nulargroove 15,or by scoring the shellver 

- - • tically,as indicated at 16,at one or more 
ment and Sealing composition can besecure points aboutits circumference,and I wishit 

understood that the invention is not limited 
to the particularway of weakeningthe shell. 
The shell is,preferably,further provided 
with an annular indentation 17,which pre 
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vents the ignition assembly from being 
The elements em 

ployed,in conjunction with the structure of 
Figs.3 and4 are substantialy the same as, 
thöse heretofore described,and the same ref 
erence characters have been employed. In 
all cases,the shell is of such material and thicknessthatit willberuptured bytheflash 
of the composition on theignitingelement, 
or bythe combustion of the auxiliary flash composition,or both… 
Thave foundthat analuminum shell meets this bursting requirement in a highly satis 

factory manner, especialy when its wal 
thicknessis about,0065%;and.it_is used in conjunction with an auxiliaryflash gomposi 
tion. Aluminum has the further advantage 
thatitischeap,light and readilydrawn into 
the shell form. 
The shellmay be madeinany desiredway. 

Thatis_to say,it may be made without any crimped portions,orit may be providedwith 
thetwo crimped portionsillustratedin Figs. 
1 and2,orthe lowerportion ofthe shell*ay 
be constricted to formastop fortheigniting 
element,asillustrated in Figs.3 and 4,the 
diferenee between these two figures being 
that,in Fig. 3,a distinct indentation or 
grooveis formed to constitute a stop forthe 
ignition element,the lower portion of the 
shell being ofsmaler diameter than the up perportion,while,in Fig.4,the stop.forthe 
ignition,element consists of a,shoulder 
f6rmed by making the lower portion of the 
shellofsmaller diameterthanthe upper por 
tion thereof., 
In Fig.5,I have shown a fragmentaryin 

verted view of the shell,wherein the scoring 
indicated at16a is extended across the bot 
tom ofthe shell,at165.in two directions,so 
that whenthe squib isfired,theentire lower endoftheshell mayflareout,or"mushroom" 
and leave a free passage for the large hot 
flameinto the chargeto befired. 
While I have made particularreferengeto 

aluminum as a material for making these 
shells,it will be understood that the inven 
tionis not restricted thereto. For example, 
the shell may be made from_other metals, 
such as copper or non-metallic materials, such as a fiber composition. 
While I have made particularreferengeto 

grained black powder as an auxiliary flash 
composition,it?will be understood that the scope ofmyinventionincludesthe useofany 
suitable deflagrating material. I wish it.tg 
be understood that by deflagrating material 
T means a material which will burn and pro 
duce a considerable volume of hot fame for 
the actualignition oflow explosive charges, 
in contradistinction to any materials or de 
vices which function by concussion or deto 
nation. - 

It is to be understood that the invention 
includeswithinitspurview whateverchanges 

3 

fairly come within either the terms or the 
spirit of the appended claims. - 
Having described my invention,what I 

claim is: - 
1?A device of the character described, 

comprising a elosed metallic shell,an elec-, tricignition means therein,afiring composi 
tion ignited by said_ignition means,an aux 
iliary deflagrating flash eomposition in the 
inner end of the shell adapted to ignite a 
charge of low explosive by the Hame 
duced thereby,and means for weakening the 
lower portion.of the shel to insure its rup 
tureupon theignitionofthe contentsthereof 

2. An electric squib comprising a closed 
shell,an electric ignitingelement surround 
ed by a flash composition and an auxiliary 
defagratingflash compositioninthe portion 
of the closedshellbetweentheflash composi 
tion on the igniting element and the closed 
end oftheshell,said shellbeingso construct 
ed asto be burstableunderthe pressuregen eratedbySaiddeflagrating composition. 

3. An electric squib comprising a closed 
shellwithone ormore weakeningseores,fur 
rows or_scratches,an electric igniting ele 
ment Surrounded by a flash composition and 
an auxiliary blackpowder chargeinthe por 
tion ofthe closedshelbetweentheflash_com position on the igniting element and the 
closed end of the shell,said shell being so 
constructedasto be burstableunderthepres 
sure generated by the black powder charge 
uponignition. - 

4?An electric squib Comprising a closed 
metal shell with one or more weakening 
scores,furrows orscratches,anelectric ignit 
ing element surrounded by a flash composi 
tion and an auxiliary black powder charge 
inthe portion oftheclosed shellbetweenthe 
flash composition on the igniting element 
and the closed end of the shell,said shell be ingsoconstructedastobeburstableunderthe 
pressure generated by the black powder 
charge uponignition., - 

5. An electric squib comprising a closed 
aluminum shell with one ormore weakening 
scores,furrows orscratches,an electricignit 
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ing element Surrounded by a flash composi-, 
tion and an auxiliary black powder charge 
in the portion of the closedshell betweenthe 
flash compositionontheignitingelement and 
the closedend oftheshell, - 
6.A squib ofthe gharacter described gon tainingnochargethatdetonatesthereinwhen 

ignited and comprising a completely closed, 
metalic shell, an electric_ignition means 
therein;and a defagratingflash composition 
in the inner portion of the shelladapted to 
rupturethe said inner_portion of the shell 
under the pressure produced by the burning 
of said composition and to deliver from thé 
ruptured shella volume offlamesuficient to ignitea charge of low explosive, 
7,A squib comprisingin combination,a 
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completely closed metallic moisture proof 
shell,an electric igniting means therein and 
a flame producing and pressure generating 
charge associated with the igniting means 
within the shell and consisting of materials 
that are deflagrating and non-detonating 
underthe conditions ofuse,said materialbe 
ing of such nature and in such amount with 
respect to the strength of the shel1that the 
pressuregenerated uponignition ofsaid ma 
terialis suficient to burst said shell and to 
deliver such volume of flame therefrom as 
willserye toignite a charge of low explosive 
such as blackpowder,Said squib functioning 
wholy by ignition and without detonation 
in the setting of of such low explosive 
charges. - 

GUY F. ROLLAND. 
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