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When flake materials are employed, they are preferably 
so comminuted that about 90 percent of the metal will 
pass a 325 mesh (44 micron) screen. 
The metal fuel is employed in combination with lead 

monoxide as an oxidizing agent. The lead monoxide 
oxidizer may be replaced in part with ferric oxide. The 
inorganic oxidizing materials are preferably finely divided 
to have a particle size which will pass a 200 mesh (74 
microns) screen. 
The pyrotechnic compositions of the invention advan 

tageously contain a minor portion, about 3-20 percent by 
weight, of the finely divided aluminous metallic fuel, and 
about 97-80 percent by weight of lead monoxide oxidizer. 
When the lead monoxide is replaced in part by finely 
divided ferric oxide, the final composition should contain. 
about 10-20 percent by weight of ferric oxide, for best 
results. 
The metal-lead monoxide mixture can also be com 

bined with a synthetic organic resin as earlier mentioned. 
In particular, the mixture has been advantageously com 
bined with "Teflon' (polytetrafluoroethylene). The 
"Teflon' powder acts both as an oxidizer and a bulking 
agent, making the pyrotechnic mixture fluffy and prevent 
ing caking or packing due to vibration or handling. It 
is believed that the electrostatic properties of the polymer 
also make it hold the finely divided fuel and oxidizer in 
intimate contact on its surface, promoting their rapid 
reaction. In such applications, the "Teflon' is suitably 
finely divided to have a particle size of about 20-50 
microns, preferably 35 microns. 

Suitably, the inorganic mixture can be mixed with 
finely-divided polyethylene or polytrifluorochloroethylene 
("Kei F") in a similar manner. Also, the inorganic 
materials may suitably be coated with a thin film of com 
mercial silicone oils by moistening the inorganic mixture 
with the oils dispersed in a solvent, conveniently hydro 
carbon materials such as hexane or benzene. On evapora 
tion of the solvent, the oil is deposited on the inorganic 
particles as a thin film. 
When aluminum and lead monoxide mixtures are com 

bined with a synthetic polymer such as polytetrafluoro 
ethylene, a portion of the lead monoxide is replaced by 
the polymer such that the final composition contains 
about 8-15 percent by weight of the polymer. 
The mixtures found best for use in bridgewire igniters 

have the following compositions: 
Percent by weight 

Aluminum -------------------------------- 3-18 
Lead monoxide ---------------------------- 82-97 
When ferric oxide is used in combination with lead 

monoxide as an oxidizing agent, the preferred composi 
tions are as follows: 

Percent by weight 
Aluminum --------SAAASLSS LSSSMSSSLLSLLL MML MM S MSS LLS LLLL LSL LLSL LLS SM CqSLMLS LLLLLSLLLLSLLL L M MMM LMLL LSLLLLLL 5-20 

Ferric oxide ------------------------------- 10-20 
Lead monoxide ----------------------------- 60-85 

In combination with polytetrafluoroethylene, the 
preferred compositions are as follows: 

Percent 
Aluminum -------------------------------- 3-15 
“Teflon” -------------------------- - m r - rs - - - 8-15 

Lead monoxide ---------------------------- 72-89 
The compositions above described have many properties 

which make them particularly suitable for use in explod 
ing bridgewire igniters. Thus, they are extremely stable 
in long term storage, even at high temperatures. The 
individual ingredients are relatively inert. Also, the 
compositions are not prone to detonate when subjected to 
heat or impact. Finally, the compositions are not hygro 
scopic. 

In other embodiments, the fuel-oxidizer mixtures, par 
ticularly those containing "Teflon," can be pressed into 
pellets or other bulk shapes, with the polymer acting as 
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a lubricant, binder, and oxidizer. Alternatively, the 
polymer can be used as a binder in pellet or other com 
pacted forms after moistening with a suitable liquid such 
as n-hexane. Although such compacted compositions 
are not specifically adaptable to use in exploding bridge 
wire igniters, they retain the many safety advantages of 
the powdered compositions, such as a high ignition tem 
perature, resistance to detonation by impact, etc., and can 
be employed where ignition is accomplished, for example, 
by an intense flame from a conventional squib or initiator. 
The success of a pyrotechnic composition comprising 

a weak, stable, oxidizing agent such as lead monoxide 
in combination with an active metal such as aluminum 
is believed surprising. Specifically, the reaction of alumi 
num and lead monoxide, with or without the presence of 
additional oxidizing agents, gives an "igniting power" 
that could not be predicted from considerations of thermal 
output alone. For example, tests have shown that ex 
ploding bridgewire squibs containing a pyrotechnic com 
position of 12 percent flaked aluminum, 12 percent 
"Teflon,' and 76 percent lead monoxide have an ignition 
delay time of 1 millisecond or less, although they have a 
heat of explosion of only 478 calories per gram. In com 
parison, comparable; exploding bridgewire squibs contain 
ing a conventional mixture of boron and potassium nitrate 
have an ignition delay time of 5 to 10 milliseconds, al 
though the heat of explosion of this mixture is 1650 
calories per gram. 
The following specific examples are given by way of 

illustration, and are not to be construed as limiting on 
the scope or spirit of the invention. 

Example 1 
Parts by weight 

Atomized aluminum (5-35 micron) ------------- 6.6 
Polytetrafluoroethylene powder (35 micron) ------ 11.4 
Lead monoxide (200 mesh) -------------------- 82.0 

Example 2 
Parts by weight 

Flaked aluminum (325 mesh) ----------------- 6.6 
Powdered polytetrafluoroethylene (35 micron) ---- 11.4 
Lead monoxide (200 mesh) -------------------- 82.0 

Example 3 
Parts by weight 

Flaked aluminum (325 mesh) ------------------- 2 
Powdered polytetrafluoroethylene (35 micron) ----- 12 
Lead monoxide (200 mesh) --------------------- 76 

r Example 4 
Parts by weight 

Atomized aluminum (35 micron) --------------- 10.8 
Lead monoxide (200 mesh) -------------------- 89.2 

Example 5 
Parts by weight 

Atomizer aluminum (35 micron) ---------------- 20 
Ferric oxide (200 mesh) ------------------------ 20 
Lead monoxide (200 mesh) --------------------- 60 
What is claimed is: 
A pyrotechnic composition consisting essentially of a 

fluffy mixture of about 3-15 percent by weight of finely 
divided aluminum, about 72-89 percent by weight of 
finely divided lead monoxide, and about 8-15 percent by 
weight of finely divided polytetrafluoroethylene. 
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