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To all thom it may concern. 
Be it known that I, EveLYN PAUL AU 

IRAND, a citizen of the United States of 
America, residing at Tamaqua, in the county 
of Schuylkill and State of Pennsylvania, 
have invented certain new and useful Im 
provements in Binders for iBurning Compo 
sitions, of which the following is a speci 
fication. 
The object of my invention is to bind 

leadily burning compositions for use in 
torches, rockets, flares, signals, colored lights, 
etc., with a binder which is itself readily 
inflammable and combustible and which 
serves to provide a highly water and mois 
ture resistant product of any desired degree 
of flexibility. 

have found that nitro-starch, when 
mixed in various proportions with various 
gelatinizing agents for such nitro-starch, 
such as acetone, amyl acetate, butyl acetate, 
or other suitable solvent, forms a plastic 
composition into which other materials, 
which are water soluble, hygroscopic, or af 
fected by Water or moisture in any way, may 
be incorporated to form a highly water re 
sistant mass of remarkable burning prop 
erties and desirable flexibility. I may fur 
ther improve the flexibility by incorporating 
with the mixtures various amounts of such 
liquid substances as liquid nitro-aromatic 
compounds, castor oil, and other vegetable, 
mineral, or animal oils. The resultant prod 
uct may be readily molded by many well 
known means into any desired form, such as 
blocks, rods, strips, balls, plates, etc., this be 
ing accomplished while enough solvent is 
still present to insure sufficient plasticity for 
ready molding. After molding, the solvent 
is driven off by any well known means and 
the product may be used in the condition 
then existant or may be coated with shellac, 
nitro-cotton lacquers, paint, or other Well 
known protective substances. By my inven 
tion I have been enabled to so protect mate 
rials even as susceptible to Water or moisture 
as black powder that they may be stored un 
der water for many days without deteriora 
tion. In addition, I may obtain a product 
which will burn with an intensely hot, 
sharply directed spit of flame or one in which 
the flame may resemble that of a burning 
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candle, or One which will give any interme 
diate character of flame, the rate of burning being controlled by varying the proportions 
of the powder or analogous material and the 
nitro-starch. The flames are not extinguish 
able by the strongest winds. My finished products may be sufficiently rigid to support 
themselves Ol' sufficiently flexible to be 
molded. It will have become evident from 
the foregoing that by the use of my process 
the products require no containers such as 
metal Or paper tubes, though I may use a 
container if I desire. 
While mealed black powder in combina 

tion with my binder has been mentioned by 
Way of example, I desire it understood that 
I do not limit myself to this, but may bind 
and treat any desirable burning composition 
according to my process. It should also be 
understood that my invention does not deal 
with nitro-starch in its functions as a de 
tonating or propellant explosive, but merely 
as a readily ignited and easily burning 
binder, water-proofing and moisture proof 
ing agent, and giver of flexibility under the 
proper conditions to such burning composi 
tions as are desirable for use in such prod 
licts as torches, rockets, flares, signals, col ored lights, etc. 

Having described my invention, what I claim is: 
1. As an article of manufacture and use, a non-explosive buining composition bound 

together essentially by means of gelatinized 
nitro-starch. 

2. A non-explosive article of manufacture 
comprising an inflammable ingredient and a 
binder of gelatinized nitro-starch. 

3. A non-explosive article of manufacture 
comprising an inflammable ingredient of a 
granular nature having its particles bound 
together by a binder of gelatinized nitro 
starch. 

4. A non-explosive article of manufacture 
comprising an inflammable ingredient, a 
binder of gelatinized nitro-starch and a pro 
tective coating of inflammable material. 

5. A non-explosive article of manufacture 
comprising an inflammable ingredient, a 
binder of gelatinized nitro-starch, and an 
oily substance. 

6. A non-explosive article of manufacture 
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comprising an inflammable ingredient, a. In testimony whereof I affix my signature 
binder of gelatinized nitro-starch, an oily in the presence of two witnesses. 
Ele and an inflammable protective VELYN PAULAURAND. 

A non-explosive article of manufacture. Witnesses: 
comprising a black powder and a binder for R. L. HILL, 
said powder of gelatinized nitro-startch. R. M. Cook. 


