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To all whom it may concern: 
Be it known that, I, Lou Is S. Ross, a citi 

zen of the United States, and a resident of 
Newtonville, in the county of Middlesex 
and State of Massachusetts, have invented 
an Improvement in Time-Burning Railway 
|Signal-Fusees, of which the following de 
Scription is a specification. 
This invention, relates to improvements 

in time burning railway signal fusees, the 
primary object thereof being to produce a 
fusee for such purpose that will not spon 
taneously ignite under conditions to which 
it is necessarily subjected, which will not be 

5, extinguished when thrown from a moving 
- train or otherwise subjected to severe. 
shock, which insures continuity and tenacity 
of the flame after lighting, and which in 
sures depth and intensity of color and a 

taining either chlorate or perchlorate, or. 
greater brilliancy and more force of flame 
than any fusee heretofore produced con 
both. 

25. 
In most compositions for railway signal 

fusees produced prior to my invention, 
there have been certain recognized charaq 
teristics of the ingredients contained in the 
fusees that render the latter extremely sus 

1. 

35 

40. 
:: nal fusees. 

45. 

ceptible to spontaneous ignition, particu-p 
larly in the presence of heat or moisture. 
The railways of the United States for a 

number of years past have maintained a 
bureau for the safe transportation of ex 
plosives and other dangerous articles. This 
bureau employs chemists to investigate 
questions relating to the manufacture of ex 
losives and other dangerous articles, and 
rom time to time makes regulations and 

issues specifications prescribing the inherent 
characteristics of time burning railway sig 

These regulations must be 
passed upon and approved by the Inter 
state Commerce Commission to render them 
legally binding and effective. In accord 
ance with the requirements of the said bu 
reau, railway signal fusees usually comprise. 
a paper tube of heavy, tough fiber, in which, 
the composition is packed, carrying at one 
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end a spike adapted to penetrate the rail 
way ties or bed and having at its opposite 
end means for igniting the fusee. Railway 
signal. fusees are usually thrown from the 
rear of a moving train and are necessarily. 
herefore subjected to rough usage. It is. 
therefore necessary to have the paper tube 

usage without breakage. These fusee paper 

Specification of Letters Patent. Patented Apr. 22, 1913. 
Application filed October 11, 1912. Serial No. 725,343. 

of sufficient strength to withstand this 
tubes are therefore made of. heavy, tough 
fiber, as stated, and the railroads require 
that the finished fusee must stand a speci relatively heavy weight at its center 
When supported at its ends. 
tests of the said bureau is that the fusee 
after burning a number of seconds in air 
must burn a specified time when completely 
submerged in water. It is further required 
by the said bureau that the fusee must burn 

One of the 
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a predetermined specified length of time. 
It must burn with brilliancy and force of 
flame and it must burn under either favor 
able or unfavorable weather conditions. In 

70 

other words, the railway signal fusee must 
burn in strong winds or storms or even in 
pools of water of Snowbanks. " . . . . 
By reason of the necessity of burning the 

tube in uniformity with the burning of the 75. 
composition and also of the necessity that 
the composition burn with force. and bril 
liancy, all successful compositions for rail. 
Way signal fusees heretofore employed have 80 
contained sulfur. and potassium chlorate . . 
as fundamentalingredients, with the single 
exception that a perchlorate, preferably 
erchlorate of potassium, has been substi 

tuted for the chlorate in a composition con 
. . . taining sulfur. 85. 

For many years it has been known that time 
burning railway signal fusees containing sul- . 
fur and potassium chlorate as heretofore . . combined were subject to spontaneous igni 90. 
tion and combustion due to climatic condi- ". . 
tions of heat and moisture and age, because 
of the presence of said ingredients in the 
composition, and attempts have been made : 
for many years by railway chemists and 
others to overcome this serious defect. This 

95. 
objection has been overcome by me by the use 
of an acid neutralizing agent, as set forth . . 
in my Patent No. 1,019,190, dited March 5, 
1912. Such spontaneous ignition has been 
attributed to the production from sulfur, in 
the presence of heat and moisture of sulfur 
ous and sulfuric acids, which in the pres 

0. 

ence of potassium chlorate decompose the 
latter and generate. chlorin peroxid. The 
formation of sulfuric acid from sulfur re 
quires the presence of oxygen, which is 
readily obtained in the breaking up of the 

105 

potassium chlorate, whereby heat is gen 
erated, accelerating and helping to continue. 110 

  



readily extinguished when thrown from a 
5 

2 V 

the reaction until a condition is reached 
that produces spontaneous combustion. The 
So-called chlorate time burning railway sig 
nal fusee is composed of chlorate, sulfur, 
carbohydrate and metallic nitrate in suit 
able proportions. In order to overcome the 
tendency to spontaneous ignition character 
istic of the chlorate fusee, a so-called 'per 
chlorate fusee has been made by substituting 
perchlorate of potassium for the chlorate 
of potassium. 
A fusee made of mixtures containing a 

perchlorate, such as perchlorate of potas 
sium, is recognized to be harder to ignite 
and more easily extinguished when thrown 
from a moving train than a fusee of the so 
called chlorate type. The so-called perchlo rate fusee. in spite of this objection, is used 
because of its substantial freedom from 
Spontaneous ignition. 

Because of the fact that a perchloratefusee 
is substantially free from danger of spon 
taneous ignition or combustion, I have con 
ducted a series of experiments in order to 
produce if possible a perchlorate fusee 
which will not be readily extinguished by 
sudden shock, and the flame of which will 
burn with increased depth and intensity of 
color and with greater brilliancy and more 
force of flame than the so-called perchlorate 
fusee. I have as the result of said experi 
ments discovered that if in addition to a 
suitable quantity of potassium or other suit 
able perchlorate, such, for example, as 
barium, Sodium or ammonium perchlorate, I employ a small quantity of peroxid, such. 
for example, as barium peroxid, strontium 
peroxid, sodium peroxid or any other suit 
able peroxid, I not only produce a time 
burning railway signal fusee not liable to 
spontaneous ignition or combustion, but, I 
obtain a fusee the temperature of ignition 
of which is maintained at the desired high 
point of 250°C. or higher. In addition 
increase the inflammability of the fusee 
compound, increase the tenacity and force 
of flame of the fusee composition and in 
crease the depth and intensity of the color 
and the brilliancy of the flame. This fusee 
is not readily extinguished under adverse 
conditions. Mioreover the stability of the 
perchlorate (by reason of the employment 
of which the so-called perchlorate fusee is 
train or upon receiving a sudden shock) is 
modified by the peroxid, so that the modi 
fied fusee is not readily extinguished by 
sudden shock or when thrown from a train. 
In addition to the ingredients enumer 

ated, i may enploy a small quantity of 
chlorate, preferably chlorate of potassium, 
barium, sodium or ammonium, not exceed 
ing substantially five per cent. of the entire 
composition. 
tageous when combined with a perchlorate 

- sawdust and grease in suitable proportions. 
The said chlorate is ac van- ; 1. k bark of the red gum (Eucalyptus rostrata). 
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in a time burning railway signal fusee, inas 
much as such modified perchlorate fusee 
will not be readily extinguished by sudden 
shock and the flame thereof will burn with 
continuity. Chlorate when used as set forth 
with perchlorate in a perchlorate fusee will 
not, however, produce increased depth and 
intensity of color of the flame. Moreover, 
as far as possible mixtures of chlorate and 
sulfur should be. avoided unless an acid 
neutralizing agent be employed. These 
characteristics, namely, the increased depth 
and intensity of color and the greater bril 
liancy and more force of flame are imparted 
thereto, as I have found by my experiments, 
by the employment of peroxid as described. 
Moreover, the said peroxid not only imparts 
the said characteristics, but when combined 
with perchlorate the fusee is not readily ex 
tinguishable by sudden shock, and imparts 
continuity an 
fusee. 

Perchlorate fusees as heretofore manu 

tenacity to the flame of the 
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factured usually contain from five cr six to 
twenty per cent. of potassium or other 
perchlorate combined with which are ni 
trate, sulfur and carbohydrate with char 
coal and antimony, if desired, in substan 
tially the following proportions: metallic 
nitrate 50 to 95%, sulfur 3 to 23%, carbohy 
drate 1 to 11%, charcoal 1%, antimony 1%. 
In accordance with my invention, I pref 

erably provide as customary in the so-called 
perchlorate fusee, a suitable mixture of per chlorate (preferably perchlorate of potas 
sium, though I may employ any suitable 
perchlorate, such for example as barium, 
sodium or ammonium perchlorate), sulfur, 
carbohydrate, hydrocarbon or any other 
suitable carbonaceous material, and a me 
tallic salt, such as metallic nitrate or oxid 
to which if desired I may add charcoal and 
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antimony. The perchlorate of potassium is . 
used to furnish the principal supply of oxy 
gen, the sulfur mainly to increase combus 
tion, the carbohydrate and the hydrocarbons 
and hydrogen to aid combustion and to 
smooth and deepen the flame, and the 
metallic salt, preferably that of strontium. 
parium or sodium, to constitute the base or 
color ingredient. While the proportions of 
these ingredients may be varied, they may 
be those previously stated with the admix 
ture of a suitable quantity of peroxid, such, 
for example, as barium peroxid, strontium 
peroxid or sodium peroxid or any other 
suitable peroxid, in a small quantity, pref 
erably not exceeding substantially eight per 
cent. of the entire mixture. The carbo 
naceous material preferably employed by me 
consists of 'Osin or red gum. charcoal and 
The red gilm employed is the powdered 

C 

or carbonaceous material to furnish carbon. 
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In addition, I may employ a small quantity 
of chlorate, such, for example, as chlorate 
of . potassium, barium or sodium or am 

... inonium. It will be understood that may: 
is employ one. Or, more carbohydrates, hydro 
carbons or carbons, either alone or in any. 
suitable mixture, or that any two of such 

: or other carbonaceous 
3. ployed. : . . . 
o, I have obtained excelle 
ploying the following formula, wherein the 

materials may be em 

ingredients are specified in-percentages: 
metallic: nitrate 50 to 80% peroxid (of 
barium, of strontium or of sodium) 1 to 8%, 

5 sulfur 10 to 15%, carbohydrate 2 to 7%, 
hydrocarbon, such as petroleum, paraffin, 
naphthalene or benzene 1 to 3%, perchlorate 
of potassium, of barium, of sodium or of 
ammonium 5 to 20%. In addition I may employ a small quantity of chlorate 20 ' ' . . 

potassium, of harium, of sodium or of am 
monium) not exceeding substantially five. . 
per cent of the entire mixture. . . . . . . 

Preferably in making a so-called gree 
25 

employ strontium peroxid and in making a 
so-called yellow burning fusee, l employ 

w . . . . . . . of peroxid less in amount than the sulfur. sodium peroxid. 
30. 

. . . have shown that a fusee composed as herein 
disclosed will sucessfully meet the high tem 
perature of ignition test prescribed by the 

... bureau for the safe transportation of ex 
35 plosives. Moreover, such fusee is found to 

be, immune from spontaneous ignition. If 
I employ a chlorate as previously stated, I 
preferably introduce the chlorate to the ex 
tent of about two or two and a half per cent. 

40 of the entire composition, and I have ascer 
tity of chlorate is not liable to spontaneous 
ignition, as previously set forth. It will be 
observed that in the formula above set forth 

45 

proportions I have obtained the best results. 
The time burning railway signal fusee 

50 compound embodying my invention contains 
as essential ingredients a perchlorate and a 

. . peroxid (any suitable perchlorate and any 
- suitable peroxid being used) together with 

: ... sulfur. To this composition I preferably 
55 add one or more of the other ingredients 

specified by me, and for the best results I 
add metallic nitrate and some suitable car 
bonaceous material. . . . . . 
I employ the term “carbonaceous mate 

60 " - . . . . . . . . . . . . . " 

drates, carbons and other suitable carbon 
containing material. . . . . 
Having thus described one embodiment of 

... my invention, I desire it to be understood es that although specific terms are employed, 

ce ent results by em 

burning fusee, I employ barium peroxid; 
in making a sqcalled red burning fusee I 

Extensive experiments carried out by me. 

tained that the fusee containing such quan 

the quantity or proportion of metallic ni 
trate, of sulfur and of perchlorate exceed 
that of the peroxid, and with such relative 

rial” to include hydrocarbons, carbohy 

they are used in a generic and descriptive 
sense and not for purposes of limitation, 
the scope of the invention being set forth in the following claims. . . . 
. . Claims. - 

material, sulfur, perchlorate, and peroxid. 2. A time burning railway signal fusee 
comprising a metallic nitrate, carbonaceous 
material, sulfur, perchlorate and strontium 
peroxid. . . . . • 
8. A time burning railway signal fusee in 

cluding sulfur, perchlorate and peroxid. 
4. A time burning railway signal fusee 

including sulfur, perchlorate, and peroxid, 
the said ingredients being combined in such 

t. A time burning railway signal fusee. 
comprising a metallic nitrate, carbonaceous 

70 

s 

80 

proportions as to produce a time burning 
railway signal fusée compound burning 
With brilliancy, tenacity, intensity and force 
of flame, and not liable to spontaneous igni 
tion or combustion. -. 

6. A time burning railway signal fusee 
comprising metallic nitrate, carbonaceous 

5. A time burning railway signal fusee. 
including sulfur, perchlorate, carbonaceous 
material and peroxid. . 

85. 

90. 

imaterial sulfur, perchlorate and a quantity 
f. A time burning railway signal fusee 

comprising metallic nitrate, carbonaceous 
material, sulfur, perchlorate and a quantity 
of peroxid less in amount thani the metallic 
nitrate. . . . 

8. A time burning railway signal fusee 

95. 

06 
comprising metallic nitrate, sulfur, carbohy 
drate, hydrocarbon, perchlorate and peroxid. 

9. A time burning railway signal fusee 
comprising metallic nitrate, sulfur, carbo 
naceous material, perchlorate, and not to 
exceed eight per cent. of peroxid, 

10. A. time burning railway signal fusee 
comprising a metallic nitrate, carbonaceous 
material, sulfur, perchlorate and a small quantity of peroxid, not exceeding sub 
stantially eight percent. of the entire com 
position, the ingredients being combined in 

05 
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such proportions as to produce a time burn- . 
ing railway signal fusee compound burn 
ing with brilliancy, tenacity, intensity and 
force of flame, and not liable to spontaneous 
ignition or combustion. . . . . . . . 

11. A time burning railway signal fusee 
comprising fifty to eighty percent. metallic 
nitrate, ten to fifteen per cent. sulfur, three 
to ten per cent. carbonaceous material, five 
to twenty per cent, perchlorate and a 
quantity of peroxid not exceeding substan 
tially eight per cent. of the entire compo 
sition. 

12. A time burning railway signal fusee 
including sulfur, perchlorate and a small 
quantity of peroxid not exceeding substan 
tially eight per cent, of the entire composi 
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tion, thereby producing a time burning rail. 
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ray signal fusee compound burning with 
rilliancy, tenacity, intensity of color and 
orce of flame, and not liable to spontaneous 
2nition or combustion. 
13. A time burning railway signal fusee 

Omprising a metallic nitrate, carbohydrate, 
ulfur, perchlorate, a small quantity of 
hlorate, and peroxid, producing a readily 
gnitible, free burning, railway signal com 
round having billiancy and force of flame 
nd which is not subject to spontaneous 
onnbustion. 
14. A time burning railway signal fusee 

Omprising a metallic nitrate, carbohydrate, 
ulfur, perchlorate, a small quantity of po 
assiulan chlorate, and peroxid, producing a 
eadily ignitible and free burning railway 
ignal fusee compound having brilliancy 
and force of flame, and which is not subject 
o spontaneous combustion. 
15. A time burning railway signal fusee 

:omprising a metallic nitrate, a carbohy 
irate, a perchlorate, sulfur, a percentage of 
potassium chlorate less than the perchlo 
rate, and peroxid, producing a readily igniti 
ple and free burning railway signal fusee 
:ompound having brilliancy and force of 
iame, and which is not subject to sponta 
neous combustion. 

16. A time burning railway signal fusee 
comprising a metallic nitrate, a carbohy 
drate, Sulfur, perchlorate, a percentage of 
potassium chlorate less than the percentage 
of either the nitrate, sulfur or perchlorate, 
and a small quantity of peroxid not exceed 
ing substantially eight per cent. of the en 
tire composition, thereby producing a 
readily ignitible and free burning railway 
signal fusee compound having brilliancy 
and force of flame, and which is not sub 
ject to spontaneous combustion. 

17. A time burning railway signal fusee 
including sulfur, perchlorate, carbonaceous 
material and peroxid, the ingredients be 
ing combined in such proportions as to pro 
duce a time burning railway signal fusee compound burning with brilliancy, tenacity, 
intensity and force of flame, and not liable 
to spontaneous ignition or combustion. 
In testimony whereof, I have signed my 

name to this specification, in the presence 
of two subscribing witnesses. 

LOUIS S. ROSS. 
... Witnesses: 

IRVING U. TowN SEND, 
ROBERT H. KAMMLER. 
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