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This invention relates to improvements in 
safety signal track torpedoes and the proc 
ess of manufacture thereof. 
The explosive composition heretofore used 

5 in railway signal torpedoes comprises essen 
tially potassium chlorate as the oxidizing 
agent, sulphur as the reducing agent, com 
mon sand as an abrasive to generate fric 
tion and increase sensitiveness to the impact 

10 of the locomotive wheel, and dextrine to 
serve as a binder when the explosive is 
moulded while in plastic form in or to fit 
the containers thereof. 
One of the objects of the invention is to 

15 provide a railway signal torpedo of greater 
efficiency, by the employment of a well 
balanced, chemical formula, constituting the 
explosive thereof, which develops a louder 
noise than has heretofore been obtained in 

20 torpedoes of the usual weight and size used 
by railroads, and to provide a torpedo pos 
sessing greater stability to friction and con 
cussion than those of the character above 
described. 
This is accomplished in the present inven 

tion by employing potassium perchlorate 
wholly or mainly in place of potassium 
chlorate as the oxidizing agent. Potassium 
perchlorate contains a larger amount of 

30 available oxygen than potassium chlorate, 
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but is less sensitive and not liable to spon 
taneous ignition. When ignited with sul 
phur, however, it produces a more powerful 
explosive by reason of the greater quantity 
of oxygen liberated to combine with the sul 
phur and other reducing ingredients which 
may be employed. The increased volume of 
noise produced by torpedoes embodying the 
present invention insures the report being 
heard in the cab of the locomotive. The use 
of potassium perchlorate as the oxidizing 
agent of the explosive composition provides 
complete immunity from all danger of dis 
sociation of the explosive ingredients during 
manufacture and subsequent storage and 
also prevents the possibility of what is 
termed “en masse' or sympathetic detona 
tion to a very large extent. 
In order to increase the sensitiveness of the 

torpedo a small quantity of a supplemental 
and more active agent than sulphur is em 
ployed, such for example, as antimony sul 
phide, or a small quantity of potassium 
chlorate or both. When antimony sulphide 
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is employed a more pronounced flash is ob- 55 
tained upon the detonation of the torpedo 
which serves as a visual signal in addition 
to the oral signal produced by the detona 
tion of the torpedo. 

It is well known by chemists that sulphur 
is liable to become acid when exposed to the 
humidity of the atmosphere and that when 
such acid comes in contact with a potassium 
cillorate explosive, spontaneous ignition 
takes place. Therefore, regardless of the 
non-acid qualities of the sulphur in the ex 
plosive composition of a torpedo when man 
ufactured there is every probability that if 
the torpedo is subjected to a humid atmos 
phere, slow generation of free acid will 
follow, and either cause spontaneous igni 
tion, or gradually reduce the oxygen from 
the potassium chlorate, thereby rendering 
the torpedo inert. 
Another object of the invention is to pro 

vide means for preventing the action of such 
acid upon the oxidizing agent. This is ac 
complished in the present invention by intro 
ducing into the explosive composition an 
antacid, to prevent the generation of acidity, 
preferably a small quantity of an alkaline 
carbonate, such as calcium carbonate being 
employed. - 

In some makes of torpedoes comprising 
an explosive composition embodying sul 
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phur and potassium chlorate as the active 
ingredients thereof, dextrine is omitted and 
the explosive enclosed in loose or granular 
form in suitable containers. But in ex 
plosive plastic compositions in which dex 
trine is employed, and which are moulded to 
fit containers for the purpose of convenience 
in handling and uniformity of charge, the 
explosive composition is moistened with 
water to reduce its sensitiveness to fire or 
explosion during the process of moulding, 
and also to render the dextrine ingredient 
sufficiently adhesive to hold the plastic in 
its moulded form when dry. Such an ex 
plosive composition, when dry, is sensitive 100 
to explosion from friction or concussion, 
but when moistened with water becomes 
inert from such influences, and this results 
in the failure of the signal during service. 
To prevent this condition occuring during 105 
wet weather, it becomes necessary thor 
oughly to waterproof the case or container 
of the explosive composition and it is found 
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to be very difficult to attain during manu 
facture, and to maintain in service, a suffi 
cient imperviousness to water. 
Another object of the invention is to pro 

vide a railway signal torpedo comprising an 
explosive composition which is so thor 
oughly waterproof in itself that external 
waterproofing is unnecessary. This is ac 
complished in the present invention by im 
pregnating the granular explosive composi 
tion thoroughly with a water-repellant ma 
terial, such as a shellac solution in alcohol. 
A further object of the invention is to pro 

vide a novel external coating for the torpe 
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do, including the case, and the contents 
thereof, which is impervious to water, which 
furnishes a hard, tough covering for the en 
tire torpedo to enable it to withstand rough 
usage in transportation and handling while 
in service on railroads and which, during 
the manufacture, will harden or set more 
promptly than coatings heretofore em 
ployed. Preferably a special wax-like com 
position is used which is hard at atmos 
pheric temperature, but will flow readily 
when subjected to a temperature well and 
safely below the lowest possible ignition 
temperature of the explosive composition. 
When this coating is in a liquid state the 
torpedo may be dipped in it momentarily and 
the coating will harden very quickly after 
removal therefrom, thus avoiding the long 
delay which is required for the evaporation 
of moisture or solvents used in usual types 
of coatings for torpedoes. Furthermore, 
when the torpedo is coated by such compo 
sition its base can be placed upon a suitable 
sanding-board and the grains of sand there 
upon will become partially, but firmly em 
bedded in the coating, thereby providing a 
roughened or abrasive base which will be 
less likely to slip upon the rail. No further 
dipping or waterproofing is required and 
the usual lead strap of the torpedo may be 
folded around it within a few minutes after 
the dipping is completed and the torpedo 
packed in a suitable case for shipment. 
One of the principal objects of the inven 

tion is to provide a process of manufactur 
ing torpedoes in which the ingredients of 
the torpedo are mixed in a sufficient amount 
of volatile liquid to permit the explosive 
composition to be poured into suitable 
moulds. By thus in effect suspending the 
ingredients of the torpedo in a suitable vola 
tile liquid during the process of manufac 
ture thereof, the maximum degree of safety 
of manufacture is attained, and a much 
more uniform and homogeneous composition 
is produced when the composition is de 
posited from such suspension in the mould 
or the torpedo case by the vaporization of 
the suspending liquid. Torpedoes poured 
and moulded in this manner can be readily 
distinguished from other torpedoes by the 
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smoothness of the surface of the granular 
composition and by the uniformity of ap 
pearance as readily as clay deposited from 
a free flowing mixture can be distinguished 
from a granular mixture of clay in only a 
sufficient quantity of water to make it plastic 
and mouldable. . 

In the process of manufacturing torpe 
does in accordance with the present inven 
tion I preferably employ a suitable alcohol 
in sufficient quantity to impart fluidity to 
the mixture of ingredients of the torpedo, 
such fluidity preferably being approximate 
ly that of freely flowing molasses. By thus 
maintaining the mixture in a fluid condition 
a suitable water-repellant material, such as 
a shellac solution in alcohol may be intro 
duced into the liquid which, upon the evap 
oration of the liquid, will thoroughly im 
pregnate the ingredients of the explosive 
composition and render the composition it 
self water-repellant and external water 
proofing, therefore, unessential. 
In the present manufacture of railway 

torpedoes employing potassium chlorate 
wholly as the oxidizing agent, heretofore 
described, great danger from fire and pos 
sible explosion exists in the mixing and 
moulding of the chlorate compound, es 
pecially should it become dry from the par 
tial evaporation of the water moistener, and 
the same danger exists in the handling of 
the dry plastics during the process of as 
sembling the torpedo. 
I have discovered that where a volatile 

flammable liquid, such as alcohol, is em 
ployed in sufficient quantity to render the 
mixture fluid, as above described, and where 
the volatile liquid is subject to ignition at a 
very low temperature upon approach of the 
flame, danger of explosion of the composi 
tion by ignition is prevented, as the vapori 
zation caused by the flame maintains a tem 
perature at the exposed surface of the ex 
plosive mixture well below the ignition tem 
perature of such mixture, and that the flame 
from the alcohol, or other liquid, can readily 
be extinguished by a fire extinguisher or by 
water, sand, or other usual means, thereby 
imparting a large measure of safety to the 
process of manufacture. 
When the liquid composition above de 

scribed is poured into the mould, or into 
torpedo shell, as the case may be, the dena 
tured alcohol, or volatile liquid, very rapidly 
evaporates; consequently, the torpedoes can 
be manufactured much faster than those in 
which the composition is made plastic by 
the addition of dextrine and water and 
which usually require drying for several 
hours instead of the few minutes required 
for the evaporation of the alcohol. Fur 
thermore such evaporation does not require 
application of heat above the usual room 
temperature. 
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An illustration of the torpedo embodying 
the invention and suitable mechanism for 
performing the process herein described is 
illustrated in the accompanying drawings, 
in which, 

Fig. 1 shows a series of torpedo cases ar 
ranged in a suitable support with a hopper 
and a suitable conduit leading therefrom for 
depositing the flowing composition into the 
cases; 

Fig. 2 illustrates the torpe lo being clipped 
in the liquid wax-like coating material; 

Fig. 3 shows the torpedoes after having 
been removed from the wax-like composition 
and deposited upon the sanding-board; 

Fig. 4 is a longitudinal, diametrical, sec 
tional view of a torpedo embodying the pres 
ent invention; 

Fig. 5 is a similar illustration of the tor 
pedo at right angles to the construction il 
lustrated in Fig. 1, showing the manner in 
which the strap is secured to the torpedo 
case; 

Fig. 6 is a bottom plan view of the tor 
pedo; 

Fig. 7 is a plan view of a different form 
of torpedo case; and, 

Fig. 8 is a longitudinal sectional view 
through a torpedo having the casing illus 
trated in Fig. 7. 
Torpedoes embodying the present inven 

tion, as heretofore stated, comprises potas 
sium perchlorate as the oxidizing agent, sul 
phur as the reducing agent, white quartz or 
sand as the abrasive ingredient, and prefer 
ably a small quantity of calcium carbon 
ate as the antacid, and desirably a small 
quantity of antimony sulphide as an addi 
tional reducing agent. These materials, 
which are of granular form, desirably are 
thoroughly mixed together in dry form and 
thereafter suspended in a volatile liquid so 
lution which serves to complete the homo 
geneity of the mixture. The volatile liquid 
is permitted or caused to evaporate thereby 
depositing the granular ingredients as a 
residue in more intimately mixed and homo 
geneous condition than has heretofore been 
accomplished. The torpedo thus produced 
may, therefore, be defined as comprising an 
explosive granular composition of residual 
homogeneously deposited ingredients there 
by distinguishing the more intimately mixed 
h mogeneous composition produced by such 
residual deposition from a liquid from usual 
compositions which are produced from a 
plastic mixture of the ingredients. 

Shellac desirably is employed as a water 
repellant material and is dissolved in alco 
hol in the approximate proportion of one 
and one-half pounds of shellac to one gallon 
of alcohol, denatured alcohol or wood alco 
hol. This solution of shellac in alcohol is 
added and stirred in the above granular in 
gredients until the mixture attains a con 
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sistency of freely flowing molasses and the 
mass thoroughly stirred. If it is desired to 
render the torpedo still more sensitive to the 
impact of the locomotive wheel, a small 
quantity of a chemical more susceptible to 
the influence of friction and concussion, such 
as potassium chlorate or similar ingredient, 
may be added to act as a “booster' to the 
perchlorate compound. When the mixture 
has been stirred sufficiently to render it 
thoroughly homogeneous, it is placed in a 
receptacle or tank 1 from which it is per 
mitted to flow into a preferably flexible tube 
2 having a suitable nozzle 3. By pinching 
the tube between the thumb and fingers the 
flow of the liquid composition from the noz 
zle can be controlled. A series of torpedo 
cases 4 may then be mounted upon a suit 
able table or support and the nozzle held 
over each torpedo case until it is filled. 

In view of the contraction due to the 
evaporation of the solvent, it is usually de 
sirable to fill the torpedo cases entirely full. 
Of course, suitable moulds may be employed 
for the explosive composition, instead of the 
torpedo cases, and this is desirable in manu 
facturing certain types of torpedoes. 
As soon as the torpedo cases have been 

filled evaporation of the solvent begins and 
in a very short time the alcohol, or other 
volatile liquid, will have evaporated. Such 
evaporation may of course, be facilitated by 
exposure to artificial heat. As soon as the 
liquid has vaporized from the composition, 
the torpedoes may be coated. While such 
coating is not essential to torpedoes which 
have been impregnated with a water-repel 
lant material as herein described, it still is 
desirable as a further protection to the tor 
pedo, and also aids in securing the strap to 
the casing, and further enables the base of 
the casing to be “sanded'. After the tor 
pedo case has been filled, the straps of the 
torpedo may be bent upwardly so that they 
can be conveniently grasped by the hand and 
the torpedo 4 dipped in a bath 5 of a liquid 
wax-like coating composition contained in 
a receptacle 6. 
A preferred coating composition com 

prises wax, rosin, a suitable binder, and red 
pigment, in such proportions to become liq 
uid at a relatively low temperature such as 
one hundred twenty-five to one hundred 
forty-five degrees Fahrenheit. It should be 
sufficiently fluid when warm not only to coat 
a fibrous casing, but to impregnate the edges 
thereof to a considerable depth. Such a 
composition will harden very quickly when 
exposed to usual atmospheric temperatures, 
such hardening usually requiring from fif 
teen to twenty minutes. This composition 
at atmospheric temperatures is hard, but not 
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brittle and forms an excellent protective 
coating for the torpedo. 
When the torpedo 4 is removed from the 30 



4 

coating bath 5 it desirably is placed base 
downwardly upon a layer of sand 7 sprin 

0. 
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kled over a sanding-board 8. As the coating 
is plastic, when the torpedo is thus placed 
upon the sand, the grains of sand become 
partially embedded in the coating so that 
when the coating hardens such grains of 
sand are firmly retained in it, but project a, 
sufficient distance therefrom to present an 
abrasive surface such as is usually employed 
to prevent torpedoes from slipping upon the 
rail, but the sanding operation by this meth 
od is much more rapid than has heretofore 
been accomplished where the coating com 
position comprises water or a solvent which 
must be vaporized. 
A desirable form of torpedo embodying 

the present invention is illustrated in Figs. 
4 and 5 which comprises a cup-shaped, pref 
erably cylindrical, receptacle or case 9 hav 
ing the central portion 10 of its base de 
pressed and provided with apertures 11 and 
12 to receive a usual strap 13 of pliable or 
resilient metal, such as lead, or a spring 
having suitable means of attachment to the 
rail. 
In view of the fact that the specifications 

for standard track torpedo constructions 
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promulgated by the American Railway As 
sociation requires that the explosive com 
position must not be in direct contact with 
any metal portion of the torpedo, a fibre 
disk 14 is inserted in the receptacle or case 
to prevent contact of the explosive compo 
sition with the metal strap 13. The explo 
sive composition 15 desirably is poured into 
the receptacle 14 thus formed in the manner 
above described and when hardened by the 
evaporation of the volatile liquid contained 
presents a smooth surface by which it can 
be readily recognized from torpedoes in 
which the explosive composition is prepared 
in plastic form in the usual manner hereto fore employed. 
Inasmuch as the explosive composition in 

the preferred form of torpedo is impregnat 
ed with water-repellant material it is un 
necessary to provide such a torpedo with 
usual waterproof coating. However, as a 
matter of practice, it is desirable to provide 
an exterior coating of wax-like material as 
above described in order to protect the tor 
pedo from damage in handling and also to 
provide means for securing to the base of 
the torpedo an abrasive adapted to reduce 
the likelihood of slippage of the torpedo 
upon the rail. . 
The torpedo illustrated in Figs. 4 and 5 

may, therefore, be coated and the base there 60 
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of sanded in the manner above described, the 
sanded base of the torpedo being illustrated 
in Fig. 6 of the drawing. - 
Another form of torpedo, which may be 

made in accordance with the present inven 
tion, is illustrated in Figs. 7 and 8, in which 
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Fig. 7 illustrates a fibre casing in the general 
form of a Latin cross with a central rectan 
gular portion 16 having a spheroidal depres 
sion 17 to receive a mass of the composition 
which desirably is previously prepared in 
suitable moulds by pouring the composition 
into the same in the manner above described. 
In constructing a torpedo of this type the 
explosive composition 18, which may have 
been previously moulded, is placed within 
the spheroidal cavity 17, the side flaps 19 
and 20 are then folded over, and desirably of 
such length that their free edges overlap 
when folded. The flap 21, having apertures 
22 and 23 through which the strap 24 is 
threaded, is then folded down upon the flaps 
19 and 20 and finally the end flap 25 is folded 
down upon the flap 21 as illustrated in Fig. 
8. The torpedo case is then coated pref 
erably with a wax-like composition and the 
base thereof sanded in the manner above de 
scribed. - - 

It will be understood that various changes 
in the proportions of the ingredients of the 
torpedo herein described may be made with 
in the scope of the invention herein defined 
by the claims and that in the process of man 
ufacture suitable changes and modifications 
may be made in the materials used and in 
the manner in which the same are treated 
within the spirit and scope of the following 
claims. - 

Having thus described the invention, what 
is, claimed as new, and desired to be secured 
by Letters Patent, is: 

1. A composition for a railway signal tor 
pedo comprising potassium perchlorate as 
an oxidizing agent and sulphur as a reduc 
ing agent and also containing a small quan 
tity of a supplemental, more active reducing 
agent than sulphur. 

2. A composition for a railway signal 
torpedo comprising potassium perchlorate as 
an oxidizing agent and sulphur as a reduc 
ing agent and also containing a small quan 
tity of a supplemental, more active reducing 
agent than sulphur, and also containing a 
small quantity of armore sensitive oxidizing 
agent than potassium perchlorate. - 

3. A composition for a railway signal tor 
pedo comprising an explosive mixture con 
taining sulphur, potassium perchlorate and 
al Statively small quantity of antimony sul 
pnude. 

4. A solid residual composition for a rail 
way signal torpedo comprising a homo 
geneous residual composition formed of in 
timately mixed granular reducing, and ox 
idizing ingredients thoroughly impregnated 
with and united by a water-repellant mate 
rial and explosive only 
of friction or concussion. 

5. A solid residual composition for a rail 
way signal torpedo comprising a homo 
geneous mixture of granular sulphur and po 
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tassium perchlorate thoroughly impregnated 
with and united by a water-repellant mate 
rial and explosive under the influence of 
friction or concussion. 

6. A solid residual composition for a rail 
way signal torpedo comprising a homo 
geneous mixture of granular sulphur and 
potassium perchlorate together with a rela 
tively small quantity of potassium chlorate 
and explosive under the influence of friction 
O COCISSIO. - 

7. A solid residual composition for a rail 
way signal torpedo comprising a homo 
geneous mixture of granular Sulphur and 
potassium perchlorate together with rela 
tively small quantities of potassium chlorate 
and antimony Sulphide. 

8. A railway signal torpedo having a 
shell containing a solid homogeneous com 
position comprising a granular mixture of 
Sulphur and potassium perchlorate and im 
pregnated with a shellac solution in alcohol 
and explosive under the influence of fric 
tion or concussion. 

9. A railway signal torpedo having a 
shell containing a solid mass of explosive 
composition comprising a granular mixture 
of sulphur and potassium perchlorate inti 
mately associated with each other and with 
an antacid and impregnated with and united 
by a water-repellant material. 

10. The process of safely manufacturing 

S. 

an explosive granular composition which 
consists in mixing the ingredients of Said 
explosive composition while suspended in a 
volatile slow burning, flammable liquid, ig 
nitable upon approach of a flame at a tem 
perature well below the temperature of igni 
tion of said explosive mixture. 

11. The process of safely manufacturing 
a normally stable, but, explosive composi 
tion which consists in enveloping the ex 
posed surface of the ingredients of said 
composition during manufacture, in a slow 
burning flammable vapor which will not 
readily communicate fire to the explosive. 

12. The process of manufacturing tor 
pedoes and the like, which comprises mixing 
the ingredients of a granular or powdered 
explosive mixture in a slow burning flam 
mable volatile liquid sufficient in quantity 
to enable the mixture to flow readily, pour 
ing the same into suitable moulds and caus 
ing the vaporization of said volatile liquid. 

13. The process of manufacturing tor 
pedoes and the like which comprises mixing 
the ingredients of an explosive mixture in 
alcohol sufficient in quantity to enable the 
mixture to flow readily, pouring the same 
into suitable moulds and causing the vapor 
ization of the said liquid. 

In testimony whereof, I have signed my 
name to this specification. 

WALTER L. WEDGER. 
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