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No Drawing.

To all whom it may concern: ‘

Be it known that I, Isapore NipiTcH, a
citizen of the United States, residing at Dor-
chester, in the county of Suffolk and State
of Massachusetts, have invented certain new
and useful Improvements in Compounds for
Railway Time Signal-Fusees, of which -the
following is a specification.

This invention relates to improvements in
compounds for railway time signal fusees,
having such novel chemical combination and
characteristics, that it will meet all of the
complex requirements of rough usage; burn-
ing 1n all kinds of weather conditions; burn-
ing a predetermined specified time in all
kinds of seather; burning with brilliancy
and force of flame; consuming the tough
fiber tube in which the compound is packed
uniformly with the burning of the com-
pound to prevent.®chimneying”; with-
standing the shock of being thrown from a
fagt running train without breaking or be-
ing extinguished; capable of being readily
kindled ; eapable of free burning at the low-
est practical temperature, and at the same
time will not be subject to spontaneous
conibustion irrespective of its age.

Several types of railway signal fusees
have been heretcfore produced, and they
may be classified as the type which has been
commonly referred to by those skilled in the
art as chlorate fusees. This type of fusee
comprises essentially a nitrate, sulfur,a cor-
bohydrate, and potassium chlorate. A fusee
of this character was manufactured and sold
to railways and used by them exclusively
for twenty or more years, although it was
well known to the manufacturers and rail-

_ways that it was subject to spontaneous com-

bustion under the conditions of heat and
moisture to which fusees are necessarily sub-
jected in the transportation and storage
thereof, and that disastrous fires had been
caunsed by the spontaneous combustion of
this type of fusces. For years, the manu-
facturers of railway time signal fusees
sought to overcomethe defect of spontaneous

-combustion, and they were urged on in these

efforts by the chemists of railways, the Bu-
reau for the Safe Transportation of Explo-
sives, and others. A cure for this defect
was sought for years by the manufacturers,
the chemists of railways, the latter seeking
the assistance of seme of the best known
American chemists. Tt was ascertained that
suifur in the presence of heat and moisture
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produced sulfurous and sulfuric acid and
that this was the prime cause of the sponta-
neous combustion when in contact with po-

“tassium chlorate, and in my investigations

of the cause of spontaneous combustion in
railway time signal fusees, I discovered that
it was the formation of sulfurmis and sul-
furic acid that was primarily responsible for
spontaneous combustion in .railway signal
fusees. Having reaclied this conclusion in
my investigations, I began to work with the
end in view of producing a railway time sig-
nal fusee compound which would meet all.of
the complex requirements of such an article,
and yet would not be subject to the forego-
ing recognized defect. Having found that
the presence of sulfur in the compound was
the prime cause of spontaneous combustion
in railway time signal fusees, I sought to
produce a compound which did not contain
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this chemical eiement, and worked along .

that line. In this investigation I discov-
ered that sulfur was necessary to maintain
the kind of combustion requived to consune
the tougl: fiber tube uniformly with the
burning of the composition to prevent
“chimneying,” one of the many complex
conditions which must be avoided in such
fusees to prevent so obscuring the light that
it is net visible for sufficient distances under
all weather conditions, and in all positions
to act as a reliable railway time signal fusee,

The formation of sulfurous and sulfuric

acid by reason of the necessary presence of ¢

sulfur in the composition being primarily
responsible for the spontancous combustion
in railway time signal fusees, I took up the
problem of trying to control or prevent the
formation of this acid. In these efforts 1

.used a chemical agent which would absorb:

and neatralize the acid which was generated
by the sulfur in the: presence of moisture
and heat. - The neutralizing chemical agent
used by me was calcium ecarbonate. I dis-
covered that while this chemical would neu-
tralize the acid as generated to a limited ex-
tent, it also had the characteristic’ of se-
riously retarding combustion, and if used in
any appreciable quantity would practically
or wholly stop combustion. My investiga-
tion with this neutralizing agent also con-
vinced me that a small quantity of-it can be
used without seriously retarding or others
wise seriously affecting the -compound. I
carried on my investigation in this line very
thoroughly, and I discovered that the maxi-
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mum quantity of carbonate or neutralizing
agent that could be used without seriously
retarding combustion was very small as
compared with the quantity of sulfur and
potassium chlorate that must beused tomake
a_compound that would meet all the com-
plex requirements of a railway time signal
tuséer \A also discovered by this thorough

investigation with the neutralizing agent in -

sulfur and chlorate fusees, that when the
sulfurous and sulfuric acid was generated,
they would react preferably with the carbon-
ate and there would not be any spontaneous
ignitible gases generated, but that in the

5 course of a velatively short time the neutral-

izing medium would- be entirely used up,
while the sulfur which is present in so much
larger quantity would continue to evolve the
sulfurous and sulfuric acids. - These acids
not having any more neutralizing chemical
fo react with, will now atback the potassium
chlorate causing spontaneousignition. I con-
tinued my workseekinga remedy for thesaid
defectin railway signal fusees and discovered
that the manufacture of time railway signal

fusees using my compound as defined in my |

Patent 954,330 of April 5th 1910, was an ab-
solute cure of the defect of spontaneous com-

bustion in railway time signal fusees. This

new perchlorate compound was presented to
the Bureau for the Safe Transportation of
Explosives and considered by the bureau to
be such a step forward in the art, and of so
much importance, that it caused to be issued
specifications for fusees and in many ways
urged the railroads of the eountry to adopt
the new fusee. These specifications read in
part as follows: :

“ Composition must not contain a mixture
of a chlorate and sulfur, or of a chlorate
and.an ammonia salt. Temperature of igni-
tion of compositions must not be less than
250° C.»

My patented perchlorate railway time sig-
nal compound will not ignite at a tempera-
ture of less than 310° C:, which is consider-
ably higher than the 250° C. required by the
specifications of the Bureau for the Safe
Transportation of Explosives, and by reason
of its high ignition temperature, it requires
a high temperature for easy kindling and
free burning. A compound which would
light and burn freely at a lower temperature
than’the perchlorate compound (but above
the specification requirements) and yet not
subject to spontaneous combustion, would
be a decided improvement upon my patent-
ed perchlorate compound, for it would have
all the advantages thereof, with greater ease
of kindling and freer burning.

Working with the end in view of produc-
ing an improved railway signal fusee com-
pound as compared with the prior art here-
in set forth, I have discovered that by add-
ing a relatively large amount of perchlorate

1,020,884

1

and a rela'tivély small amount of chlorate to

a fusee compound which contains sulfur,
the composition will not be subject to spon-
taneous combustion, even in the presence of
sulfurous and sulfuric acid generated by the
sulfur; will be of a considerably lower tem-
perature of ignition; possess the highly de-
sirable qualities of easy kindling and free
burning, and that the composition will meet
all of the complex requirements of a rail-
way time burning signal fusee, and will
comply with the specifications of the Bu-
reau for the Safe Transportationeof Explo-
sives, as to temperature of ignition of com-
pound and freedom from spontaneous igni-
tion. T have discovered that to carry out
my present improvement, it is essential that
the quantity of perchlorate be much larger
than the quantity of chlorate in order to pre-
vent spontaneous ignition, and at the same
time meet all of the complex requirements
of a railway time signal compound as here-
inbefore set forth. -

The proportions of the ingredients of my
improved compound may be varied within
certain limits, but the preferred quantities
of the essential ingredients are about 63
parts of nitrate; 13 parts of sulfur; car-
bohydrate (preferably greased sawdust) 6
parts; 11 to.13 parts of perchlorate, prefer-
ably potassium perchlorate, and from 1 to 8
parts of chlorate, preferably potassium
chlorate. In practice it is usual to add to
these ingredients, charcoal and antimony in
small quantities, generally 1 part of each.

Having thus described my improved rail- ~

way time burning signal fusee compound,
and what I consider the best manner of
practising it, what I claim and desire to se-
cure by Letters Patent is:

1. An improved time burning railway sig-
nal fusee, comprising a metallic nittate, a
carbohydrate, sulfur, perchlorate, and a

small quantity of chlorate, producing a read- -

ily ignitible and free burning railway time

signal fusee compound having brilliancy and-

force of flame, and which is not subject to
spontaneous combustion.

2. An improved-time burning railway sig-
nal fusee, comprising a metallic nitrate, a
carbohydrate, sulfur, perchlorate, and a
small quantity of potassium chlorate, pro-
ducing a readily ignitible and free burning
railway time signal fusee compound having
brilliancy and force of flame, and which 1s
not subject to spontaneous combustion.

3. An improved time burning railway sig-
nal fusee, comprising a metallic nitrate, a
carbohydrate, a perchlorate, sulfur, and a
percentage of potassium chlorate less than
the perchlorate, producing a readily igniti-
ble and free burning railway signal fusee
compound having brilliancy and force of
flame and which is not subject to sponta-
neous combustion. '
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4. An improved time burning railway sig- | and which is not subject to: spontaneous
nal fusee, comprising a metallic nitrate, a | combustion. .- 10
carbohydrate, sulfur, a perchlorate, and a In testimony whereof I hereunto affix my
percentage of potassium chlorate less than | signature in the presence of two witnesses.
the percentage of eitheér the nitrate, sulfur, | : ISADORE NIDITCH.
or perchlorate, producing a readily ignitible | Witnesses: ‘
and free burning railway signal fusee com- Capwaraper J. CLARK,
~ pound having brilliancy and force of flame, Woriam A. Conrey.

Coples of this patent may be obtained for five cents eaéh, by adﬁressing the “ Commissioner of Patents,
Washington, D. C.” .




