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ABSTRACT OF THE DISCLOSURE 
The present disclosure relates to an igniter charge for 

propellant powder charges and rocket propellant charges 
comprising a hot particle igniter mass containing a binder 
selected from the group consisting of polyepoxides, poly 
esters, polyurethanes, polybutadienes, polyole?ns, sili 
cones, cellulose derivatives, and rubber, an oxygen donor 
selected from the group consisting of ammonium and 
alkali metal nitrates and perchlorates and a hot particle 
donor selected from the group consisting of at least one 
metal or metal oxide of the elements of Groups I to VIII 
of the Periodic Table. 

BACKGROUND OF THE INVENTION 

The present invention relates to igniter charges for 
propellant compositions and rocket propellant charges and 
more particularly to obviating disadvantages which sub 
stantially reduce the variations in activity and effectiveness 
of the igniter charge caused by the temperature depend 
ency of the de?agrating properties of the igniter charge 
during the transmission of the ignition from said charge 
to the base propellant. 

It is well known to use an igniter (booster) charge to 
ignite propellant powder charges for projectiles of all types, 
including rocket propellant charges. The igniter charge is 
ignited, in the case of propellant powder charges, by 
propellant charge primers, and in the case of rockets, by 
primer pellets or special primer charges. Optionally, 
igniting means having a more complicated construction 
are employed. 
The igniter charge usually consists of gunpowder and/ or 

single-base or double-base nitrocellulose powders. How 
ever, when using such igniter charges, no uniformly ef 
fective transmission of the ignition from the igniter charge 
to the base propellant is achieved, due to the temperature 
dependency of the de?agration properties of the igniter 
charge within the range of use required for the respective 
ammunition or rocket, for example, temperatures of about 
—40° to +50° C. This fact also substantially increases 
the temperature-dependent variations of the muzzle veloc 
ity of the projectiles, or the starting acceleration of rockets, 
said variations being caused, on the one hand, by the 
temperature-dependencies of the de?agration properties of 
the base propellant and, on the other hand, by the mechan 
ical properties of the cartridge material employed. 

Thus, in many cases it is necessary to adjust the weapon 
in accordance with the respective ammunition tempera 
ture, which is cumbersome, not only in case of cartridge 
ammunition and rockets, but also in case of recoilless 
?ring ?rarmes, for example, tank-destroying hollow-charge 
projectiles, with or without booster acceleration by a 
rocket propellant charge. Typical types of Weapons include 
those of the conventional bazooka-type provided with a 
?xed-launching tube open on both ends. The projectiles are 
thus driven forward by means of a propellant charge ac 
commodated in the projectile end, the shock wave of 
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which is supported, with tamping, against the shock wave 
of a simultaneously ignited propellant charge accommo 
dated in the rear section of the ?xed-launching tube. 

The two propellant charges in most cases, consist of a 
nitrocellulose double-base powder and are customarily 
disposed in a common cartridge case which in turn is 
ignited by an igniter charge. 

SUMMARY OF THE INVENTION 

An object of the present invention is to avoid the prior 
art disadvantages in the use of an igniter charge for 
propellant compositions and rocket propellant charges. 
Another object of the present invention is to provide an 

improved igniter charge composition which counteracts 
the temperature-dependent disadvantages and substantially 
reduces the variations in activity and elfectiveness caused 
by the temperature-dependency of the de?agrating prop 
erties of the igniter charge during the transmission of the 
ignition from the igniter to the propellant charge to the 
base propellant (powder propellant charge, rocket propel 
lant composition, etc.). 
A further object of the present invention is to reduce 

the associated variations in the muzzle velocity of the 
projectiles, or the lift-off (starting) acceleration of rockets, 
and consequently to achieve a more satisfactory hit dis 
tribution characteristic. 

Other objects and further scope of applicability of the 
present invention will become apparent from the detailed 
description given hereinafter; it should be understood, 
however, that the detailed description and speci?c exam 
ples, while indicating preferred embodiments of the in 
vention, are given by Way of illustration only, since various 
changes and modi?cations within the spirit and scope of 
the invention will become apparent to those skilled in the 
art from this detailed description. 

Pursuant to the present invention, it has been found that 
the above-mentioned disadvantaes may be eliminated and 
a much improved propellant composition may be obtained 
by providing a primer igniter (booster) charge for propel 
lant powder charges and rocket propellant charges which 
comprises a hot-particle primer (igniter) mass containing, 
as a binder, a cold-curable or thermosetting polymer free 
of plasticizers, such as for example, polyepoxides, poly 
esters, polyurethanes, polybutadienes, polyole?ns, silicones, 
cellulose derivatives, as well as various types of rubbers. 
The preferred binders are polyurethanes comprising about 
25 parts of a viscous, pre-polymerized diisocyanate of 
toluylene diisocyanate and 1,4-butanediol, said diisocyan 
ate having an average molecular weight of about 2,000 
and an average isocyanate content of about 4%. These 
polyurethanes are known by the trade name “Adeprene 
L 100,” which is a Du Pont product. Used in conjunction 
with the polyurethanes are about 2.7 parts of methylene 
bis-o-chloroaniline as the curing agent therefor. As the 
oxygen donor, ammonium or alkali metal nitrates or 
perchlorates, preferably potassium nitrate, can be used. 
The methylene-bis-o-chloroaniline, mentioned above, is 
known under the trade name of “Moca,” which is also a 
Du Pont product. 

In this connection, the igniter charge can be made up 
exclusively from such a hot particle igniter mass, or it 
can also contain, in addition to the hot particle mass, 2. 
more or less large proportion of a conventional igniter 
powder, such as for example, gunpowder (black powder) 
and/or single or double-base nitrocellulose powders as 
well as mixtures thereof. 
The igniter charge of the present invention can be em 

ployed for the ignition of gunpowders, of single or 
double-base nitrocellulose powders, mixtures of these 
with gunpowders, for the initiation of propellant powder 
charges in cartridge ammunition for guns and cannons, 
as well as for the ignition of ammunition for recoilless 
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weapons, particularly recoilless anti-tank ?rearms, and 
rocket propellant charges of polar powders, compound 
powders (composite powders) and gunpowders. Addi~ 
tionally, however, the igniter charge is also suitable for 
use as a detonating charge, particularly in the ignition 
of cartridge ammunition and rocket propellant charges. 
When the hot particle igniter mass is employed as the 

sole component of the igniter charge, as well as when it 
is being used in conjunction with a more or less large 
proportion of a conventional igniter powder, the igniter 
mass can be produced and utilized, depending on the 
respective application, in a more or less compressed or 
granulated form. 
Any higher gas pressures which may occur can be 

lessened by reducing the total weight of the igniter charge 
without adversely effecting its precise functioning. 
As the binder portion, the hot particle igniter mass 

can also contain natural cellulose, glue, starch, or gum 
arabic, and as the hot particle donor, the igniter mass can 
contain at least one metal and/0r alloy or intermetallic 
phases of said materials. Examples of said metals and 
oxides can be selected from the metals of Groups I to 
VIII of the Periodic Table and also the transition and 
rare earth elements. Suitable metals and/ or metal oxides 
include, for example, magnesium, calcium, boron, 
aluminum, silicon, tin, lead, arsenic, antimony, bismuth, 
titanium, zirconium, vanadium, niobium, tantalum, 
chromium, molybdenum, tungsten, manganese, iron, co 
balt, nickel, copper, zinc, cadmium, cerium, as Well as 
the readily reducible metallic oxides, such as for ex 
ample, CuO, Cu2O, PbO2, MnO2, and the like. The 
igniter mass preferably contains elemental boron and/or 
mixtures or alloys or intermetallic phases of boron with 
titanium, zirconium, hafnium vanadium, niobium, tanta 
lum, chromium, molybdenum, tungsten, cobalt, nickel, 
as well as other transition elements. Optionally, the hot 
particle igniter mass can further contain ?uxes, such as, 
for example, calcium ?uoride, magnesium oxide, as well 
as mold lubricants (parting compounds), such as for ex 
ample, stearates or waxes. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The following examples are given merely as illustrative 
of the present invention and accordingly are not to be 
considered as limiting. 

Representative compositions of a gunpowder suitable 
for ignitions, as well as a 'suitable hot particle igniter 
mass are set forth in the following examples: 

(a) Gunpowder for igniter charges 
Composition: 

About 75% by weight of potassium nitrate 
About 10% by weight of sulfur 
About 15% by weight of charcoal 

(b) Hot particle igniter mass 
Composition: 

About 24% by weight of amorphous boron 
About 70% by weight of anhydrous potassium nitrate 
About 6% by weight of a binder consisting of 90.13% 
by weight of “Adiprene L 100” and 9.87% by weight of 
“Moca.” 

The invention being thus described, it would be ob 
vious that the same may be varied in many ways. Such 
variations are not to be reguarded as a departure from 
the spirit and scope of the invention, and all such modi? 
cations as would be apparent to one skilled in the art 
are intended to be included. 
What is claimed is: 
1. An igniter charge for propellant powder charges 
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and rocket propellant charge comprising a hot particle 
igniter mass containing about 6% by weight of a binder 
selected from the group consisting of polyepoxides, 
polyesters, polyurethane, polybutadienes, polyole?ns, 
silicones, cellulose derivatives, and rubber, about 70% 
by weight of an oxygen donor selected from the group 
consisting of alkali metal nitrates and perchlorates and 
a hot particle donor of elemental boron, mixtures, alloys 
or intermetallic phases of boron with at least one mem 
ber selected from the group consisting of titanium, zir~ 
conium, hafnium, vanadium, niobium, tantalum, chro 
mium, molybdenum, tungsten, cobalt, nickel and the 
transition elements. 

2. The igniter charge of claim 1, wherein the binder is 
a polyurethane comprising about 25 parts of a pre 
polymerized toluylene diisocyanate and 1,4-butanediol 
having an average molecular weight of about 2,000 and 
an average isocyanate content of about 4%. 

3. The igniter charge of claim 2, wherein the binder 
contains methylene-bis-o-chloroaniline as a curing agent. 

4. The igniter charge of claim 3, wherein the oxygen 
donor is potassium nitrate. 

5. The igniter charge of claim 1, further containing at 
least one member selected from the group consisting of 
nitrocellulose ‘glue, starch and gum arabic. 

6. The igniter charge of claim 1, further comprising at 
least one member selected from the group consisting of 
calcium ?uoride, magnesium oxide, stearates and waxes. 

7. The igniter charge of claim 1, further comprising 
an igniter powder. 

8. The igniter charge of claim 7, wherein the igniter 
powder is gunpowder or nitrocellulose. 

9. The igniter charge of claim 8, wherein the igniter 
powder is gunpower comprising about 75% by weight 
potassium nitrate, about 10% by Weight sulfur and about 
15 % by weight charcoal. 

10. The igniter charge of claim 1, comprising about 
6% by weight of a binder consisting of about 90.13% by 
weight of a pre-polymerized diisocyanate of toluylene di~ 
isocyanate and 1,4-butanediol and 9.87% by weight of 
methylene-bis-o-chloroaniline, about 70% by weight of 
anhydrous potassium nitrate and about 24% by weight 
of amorphous boron. 

11. An igniter charge for propellant powder charges 
and rocket propellant charges comprising a hot particle 
igniter mass containing a binder consisting essentially of 
about 25 parts of a viscous, pre-polymerized diisocyanate 
of toluylene diisocyanate and 1,4-butanediol having an 
average molecular weight of about 2,000 and an average 
isocyanate content of about 4%, about 2.7 parts of 
methylene-bis-o-chloroaniline as a curing agent, a hot 
particle donor consisting of amorphous boron and an 
oxygen donor selected from the group consisting of alkali 
metal nitrates and perchlorates. 
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