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[57] ABSTRACT 
The malodorous warning composition of matter in 

cludes the ingredients of a liquid mercaptan mixed 
with a nonflammable solvent having a relatively low 
vapor pressure, such as trichloromono?uoremethane, 
and an inert gas such as nitrogen under pressure, to 
form a malodorous mixture for introduction into pres 
surized air breathing systems, such as for mines, to 
warn a person of danger by the odor. This new com 
position of matter has no need for external means of 
heating or cooling the mixture for introducing it into 
the pressurized air breathing system. 
The process for its preparation includes the steps of 
introducing an inert gas under pressure into a suitable 
container in which the mercaptan and solvent have 
been previously placed, and producing a pressure 
internally of about 250 to 300 pounds per square inch, 
and sealing the container by a needle valve or other 
suitable means. 

The warning device includes the malodorous 
composition of matter together with a suitable high 
pressure container equipped with a high pressure 
needle valve. The warning system includes the 
warning device together with an adapter on the end of 
the needle valve, to which is connected a feeder tube 
means having a ?tting or coupling for connection of 
its outer end to a valve of its outer end to a valve of a 
pressurized air breathing system of a facility such as a 
mine. 

11 Claims, 1 Drawing Figure 
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WARNING SYSTEM AND DEVICE, AND 
MALODOROUS WARNING COMPOSITION OF 

MATTER AND PROCESS FOR ITS PREPARATION 
This is a division of application Ser. No. 165,537, 

?led July 23, 1971, now US. Pat. No. 3,767,591 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a malodorous composition 

of matter for introduction into a pressurized air breath 
ing system, such as those used for mines, to warn a per 
son of danger by the malodorous smell. The process for 
its preparation involves the mixing of a mercaptan with 
a non?ammable solvent with a relatively low vapor 
pressure over a wide range of temperatures and sub 
jecting the resulting mixture with an inert gas under 
pressure for expelling the composition of matter into a 
pressurized air breathing system. 
The invention also includes the combination of a 

malodorous composition of matter with a suitable high 
pressure container equipped with a high pressure nee 
dle valve, to form a warning device. The invention also 
includes a mine warning system when the warning de 
vice is equipped with an adapter connected to a tube 
means leading to a valve of a pressurized air breathing 
system of the desired facility. 

2. Prior art 
Applicant knowns of no prior art making use of the 

particular combination of ingredients disclosed in this 
application, or of a process for its preparation as de 
scribed herein, or a combination of such ingredients to 
gether with a high pressure container and needle valve, 
or additionally of an adapter and feeder tube means. 

SUMMARY OF THE INVENTION 

The malodorous composition of matter has three 
basic ingredients: a mercaptan, to produce the warning 
odor; a solvent for the mercaptan, which serves to re 
duce the ?ammability and explosive qualities of the 
mercaptan by acting as a diluent and non?ammable 
solvent medium; and an inert gas under pressure to 
force the composition of matter from a high pressure 
container into the pressurized air breathing system. 
For relative ease in preparing the malodorous com 

position of matter, a liquid mercaptan at ambient tem 
peratures is preferred. Such mercaptans include methyl 
mercaptan, ethyl mercaptan, both n-propyl and iso 
propyl mercaptan, referred to hereinafter as propyl 
mercaptan, both secondary and tertiary butyl mercap 
tan, both referred to hereinafter as buty] mercaptan, 
and tetrahydrothiophene, referred to hereinafter as thi 
ophane. 
Other suitable malodorous compounds for this com 

position of matter include dimethyl sulfide, and ethyl 
iso~propyl sul?de. 
Since all ofthese compounds are ?ammable or explo 

sive or both, it is highly desirable to incorporate them 
into a non?ammable solvent for safety and ease in han 
dling and application. Such a solvent must also have a 
relatively low vapor pressure over a relatively wide 
temperature range, which may be defined as a maxi 
mum vapor pressure of not over 40 pounds per square 
inch at 1 atmosphere, i.e., sea level, at a maximum tem 
perature of 130° F. Such suitable solvents are trichloro 
mono?uoromethane, trichlorotri?uorethane, 111 
trichlorethane, also known as methylchloroform, meth 
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2 
ylene chloride, trichloroethylene, and perchloroeth 
ylene. 
Since the vapor pressure at sea level of these solvents 

is lowered as the temperature is decreased below the 
maximum temperature of 130 degrees Fahrenheit the 
only limitation as to cold temperatures is the effective 
ness of the inert gas under pressure to expel the compo 
sition of matter from the container into the pressurized 
air breathing system. 
The usual pressurized air breathing system for mines 

in the United States averages about 150 pounds per 
square inch, with respect to the amount of pressure 
used. So long as the internal pressure in the container 
holding the malodorous composition of matter exceeds 
150 pounds per square inch, no difficulty exists in using 
the warning mixture. 
Nitrogen gas is a particularly suitable inert gas for use 

in preparing the malodorous composition of matter. 
When the container has been charged with nitrogen gas 
to an internal pressure of about 275 pounds per square 
inch at room temperatures, sufficient pressure exists to 
expel the contents of the container at temperatures as 
low as 30° F. into pressurized air breathing systems 
maintained at a pressure of 150 pounds per square 
inch. Also, the increase in internal pressure of such a 
container, thus charged with nitrogen gas, at a temper 
ature of 130° F. is insufficient to burst the standard high 
pressure cylinder used as a container for the malodor 
ous composition of matter. 
Various other inert gases having similar characteris 

tics as nitrogen gas may also be used. For example, car 
bon dioxide gas or nitrous oxide gas may be used with 
out adversely affecting the results obtained by my in 
vention. 
Once the malodorous composition of matter has 

been prepared under the desired pressure in a high 
pressure container, the container may be stored for an 
indefinite period of time without adversely affecting 
the operation of my invention. Moreover, when the 
container is to be employed, it may be used without any 
other preparation of heating or cooling of the contents, 
before introducing the contents into a pressurized air 
breathing system. 
The container is preferably a high pressure cylinder 

capable of withstanding up to 375 pounds per square 
inch pressure or more at sea level, and equipped with 
a high pressure needle valve having a corrosion resis 
tant seat of Te?on or other suitable material. The con 
tainer and valve, together with the malodorous compo 
sition of matter, make up the mine warning device. 
When the warning device is equipped further with an 

adapter and feeder tube means, for attachment to a 
valve of a pressurized air breathing system for a facility 
such as a mine, the invention then becomes a warning 
system. 

It is, therefore, an object of this invention to provide 
a malodorous warning composition of matter which is 
relatively easy to prepare and to store for long periods 
of time without deterioration or special handling. 
Another object of this invention is to provide a mal 

odorous warning composition of matter which can be 
contained in a high pressure cylinder and used immedi 
ately over a range of temperatures from about 10° F. to 
about 130° F. without the necessity for heating or cool 
ing the container or its contents. 
A further object of this invention is to provide a mal 

odorous warning composition of matter which can be 
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prepared from readily available materials and at a rela 
tively inexpensive cost. 
A still further object of this invention is to provide a 

malodorous warning composition of matter which is 
relatively safe to use both from the aspect of being rela 
tively nontoxic and relatively non?ammable. 
A yet another object of this invention is to provide a 

warning device capable of containing said malodorous 
composition of matter under pressure and of permitting 
said composition of matter to escape through a valve 
means. 
A yet further object of this invention is to provide a 

warning system having the capability of containing and 
delivering said malodorous composition of matter 
under pressure when desired into a pressurized air 
breathing system of a facility such as a mine, over a 
range of temperatures from about 10° F. to about 130° 
F., without the necessity for heating or cooling the con 
tainer of the warning system or its contents. 
These and other objects will be more readily under 

stood by reference to the following speci?cation and 
claims, takine in conjunction with the accompanying 
drawing, in which 

FIG. I is a side elevational view of the invention in 
position for introducing the malodorous composition of 
matter into a pressurized air breathing system of a facil 
ity, said air breathing system being shown in part and 
by dotted lines. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The warning device 10 has a high pressure cylinder 
12 with an internal capacity of about 75 cubic inches. 
One end ofthe cylinder 12 is equipped with a high pres 
sure needle valve 14 with a handle 15 to open and close 
the valve 14. Preferably, the valve 14 is equipped with 
a corrosion resistant seat made of Te?on or other cor 
rosion resistant material. An adapter 16 is attached to 
the outer end of the valve 14. 
The malodorous warning composition of matter 18 

included and contained in the warning device 10 occu 
pies only part of the interior of the cylinder 12, the rest 
being taken up by the compressed inert gas 20. 
Warning system 22 includes warning device 10 with 

malodorous composition of matter 18 and compressed 
inert gas 20, together with feeder tube 24 having a 
?ared threaded fitting 26 connected to adapter 16 at 
one end, and having a similar flared threaded ?tting 27 
at its other end connected to adapter 28 threaded on 
pipe nipple 29 of valve 30 opening into the pressurized 
air breathing system 32 of the facility, shown in part 
and by dotted lines in the drawing. Various alternative 
connecting means may be used. 
The same general procedure is used in the prepara 

tion of the malodorous warning composition of matter, 
regardless of the various ingredients used in each of the 
three categories making up the malodorous warning 
composition of matter -— the substance producing the 
warning odor, the solvent, and the inert gas. Although 
not essential, I have found it preferable to add an addi 
tional step in the preparation of the malodorous com 
position of matter of agitating the contents of the con 
tainer after being charged with the inert gas, and then 
re-charging the container to allow for a decrease in in 
ternal pressure due to the partial absorption of the inert 
gas under pressure by the liquid contents. In this man 
ner, a uniform internal pressure may be achieved and 
maintained inside the container. 
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EXAMPLE 1 

The preparation of the malodorous composition of 
matter may be accomplished at ambient temperatures 
such as room temperature of about 70° F. or at other 

convenient ambient temperatures. 
About 100 grams of ethyl mercaptan is placed inside 

a cylinder 12 capable of withstanding relatively high 
internal pressure such as 300 to 350 pounds per square 
inch at sea level and equipped with a high pressurc nee 
dle valve 14. A suitable internal capacity of the cylin 
der is about 75 cubic inches. 

Next, about 450 grams of solvent. trichloromo 
nofluoromethane is added to the 100 grams of ethyl 
mercaptan inside the cylinder. 
Then, sufficient nitrogen gas under pressure is intro 

duced through the needle valve 14 into the cylinder 12 
to produce an internal pressure of about 275 pounds 
per square inch inside the cylinder 12 at ambient tem 
peratures. 

Optionally, and preferably, the cylinder 12 is then ag 
itated for a minimum period of time of about 30 sec 
onds to mix the liquid contents thoroughly inside the 
cylinder 12 and to complete whatever absorption may 
occur of the inert nitrogen gas by the mixture of ethyl 
mercaptan and trichloromonofluoromethane solvent. 
Such absorption may vary from 3 to 6 per cent by 
weight of the nitrogen gas and may lower the initial in 
ternal pressure of the cylinder 12 from about 275 
pounds per square inch to about 240 to 245 pounds per 
square inch. Since such lower pressures are more than 
ample for introduction of the malodorous composition 
of matter into conventional pressurized air breathing 
systems of about 150 pounds per square inch in the 
United States, re-charging of the cylinder 12 with nitro 
gen gas back up to the initial internal pressure of about 
275 pounds per square inch is not actually necessary. 
To maintain uniformity of pressure, however, addi 

tional nitrogen gas under pressure is introduced 
through the needle valve 14 of the cylinder 12 until the 
initial internal pressure of 275 pounds per square inch 
is restored, as indicated by the pressure neutralization 
gauge of a nitrogen gas reservoir tank. 
The needle valve 14 is then closed and capped with 

a safety cap for storage purposes. The charged cylinder 
may then be stored as needed without any special pre 
cautions of location or of ambient temperatures. 

In the example given above, the amount of nitrogen 
gas by weight to maintain an internal pressure of about 
275 pounds per square inch after agitation of the cylin 
der 12, is about 30 grams by weight at ambient temper 
atures. 

In use, the warning device 10 is placed in a vertical 
position with its needle valve 14 at the bottom. The 
safety cap (not shown), if on the needle valve 14, is re 
moved. Fitting 26 of feeder tube 24 is connected to the 
adapter 16 on the outer end of the needle valve 14 and 
fitting 27 on the other end of feeder tube 24 is iscon 
nected by adapter 28 to pipe nipple 29 of valve 30 of 
the pressurized air breathing system 32 of the facility. 
The warning system 22 is now ready for introduction 

into the pressurized air breathing system 32 of the mal 
odorous warning composition of matter. The handle 15 
of the valve 16 is turned all the way open. Due to the 
substantial excess in pressure of the contents of the cyl 
inder 12 over the prevailing pressure in the pressuring 
air breathing system 32, the entire liquid contents l8 
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and a substantial part of the inert gas 20 are exhausted 
into the pressurized air breathing system 32 is about 5 
seconds, until the remaining inert gas in the cylinder 12 
reaches an equilibrium pressure with the pressure of 
the pressurized air breathing system 32. 
Valve 30 of the pressurized air breathing system 32 

is then closed, and the warning system 22 is then re 
moved from its connection with the pressurized air 
breathing system 32. 

If desired, the cylinder 12 may be disposed of, or re 
used as part of another warning device 10 and warning 
system 22. Due to the novel features of my invention, 
the warning system 22 is fully effective at ambient tem 
peratures ranging from a minimum of about 10° F. to 

5 

about 130° F. without any heating or cooling of the cyl- l 
inder l2, and without any special preparation, where 
the pressurized air breathing system of the mine or 
other facility is at a pressure of about 150 pounds per 
square inch. 

EXAMPLE 2 

The steps of Example 1 are repeated with the substi 
tution of about 100 grams of methyl mercaptan instead 
of ethyl mercaptan and the same results are obtained. 

EXAMPLE 3 

The steps of Example 1 are repeated with the substi 
tution of about 450 grams oftrichlorotrifluorethane in 
stead of the trichloromono?uoromethane and the same 
results are obtained. 

EXAMPLE 4 

The steps of Example 2 are repeated with the substi 
tution of about 450 grams of trichlorotrifluorethane in 
stead of the trichloromono?uoromethane and the same 
results are obtained. 
The ratio of parts by weight ofthe liquid malodorous 

substance and the solvent may vary from 1 part of the 
former to 2 parts of the latter, as a maximum, to about 
1 part of the former to about 6 parts ofthe latter, with 
out adversely affecting the results. Also, the amount of 
inert gas may vary from .2 to .4 parts by weight where 
the ratio of liquid malodorous substance and solvent is 
l: 2 and l: 6 respectively, thereby producing a variance 
in internal pressure of a 75 cubic inch high pressure 
cylinder from about 200 pounds per square inch to 
about 430 pounds per square inch at room tempera 
tures of about 70° F. without adversely affecting the re 
sults. Of course, for the higher pressures, suitable high 
pressure cylinders must be used that are capable of 
withstanding such higher pressures. 

If it is desired to use high pressure cylinders of 
greater or lesser capacity than 75 cubic inches inter 
nally, the various amounts of ingredients can be ad 
justed in proportion to the increased or diminished ca 
pacity of the cylinder so that effective operating pres 
sures may be obtained internally over the temperature 
range of l0° to 130° F. The higher internal pressures. 
i.e., over 275 pounds per square inch. may be effec 
tively used where the expected operating temperatures 
are below 30° F. The only essential requirement for op 
eration of my invention is that the internal pressure of 
the charged cylinder be in excess of the pressures used 
in the pressurized air breathing system of the particular 
facility where the malodorous warning composition of 
matter is to be introduced. 
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6 
Although I have described preferred embodiments of 

my invention, it is understood that the scope of the in 
vention is not limited thereby, but numerous variations 
in ingredients and procedures are possible without de 

parting from the spirit and scope of the invention claimed hereinafter. 

I claim: 
1. A warning system for introducing a malodorous 

composition of matter into a pressurized air breathing 
system of a facility to provide a warning odor to a per 
son in case of danger, said pressurized air breathing sys 
tem having a minimum pressure of about 150 pounds 
per square inch, comprising: 
a high pressure container equipped with a valve 
means at one end; 

connecting means connecting said valve means ofthe 
container to valve means of a pressurized air 
breathing system of a facility; 

about 1 part by eight of a liquid malodorous sub 
stance inside said container; 

from about 2 to about 6 parts by weight ofa nonflam 
mable solvent for said liquid malodorous sub 
stance, said solvent having a maximum vapor pres 
sure of less than 40 pounds per square inch at sea 
level at a temperature of about 130° F., inside said 
container; and 

from about .2 to about .4 parts by eight of an inert gas 
uner pressure inside said container, whereby a 
pressure of at least 200 pounds per square inch is 
produced inside said high pressure container over 
a temperature range of from about 10° to about 
130° F. 

2. A warning system according to claim 1 in which 
the liquid malodorous substance is selected from the 
group consisting of methyl mercaptan, ethyl mercap 
tan, propyl mercaptan, butyl mercaptan, and thiphane. 

3. A warning system according to claim 1 in which 
the liquid malodorous substance is a mercaptan which 
is a liquid at ambient temperatures. 

4. A warning system according to claim 1 in which 
the liquid malodorous substance is dimethyl sulfide. 

5. A warning system according to claim 1 in which 
the liquid malodorous substance is ethyl iso-propyl sul 
?de. 

6. A warning system according to claim 1 in which 
the solvent is selected from the group consisting of tri 
chloromonofluoromethane, trichlorotrifluoroethane 
lll-trichloroethane, methylene chloride, and trichlo 
roethylene. 

7. A warning system for introducing a malodorous 
composition of matter into a pressurized air breathing 
system of a facility to provide a warning odor to a per 
son in case of danger, said pressurized air breathing sys 
tem having a minimum pressure of about 150 pounds 
per square inch, comprising: 

a high pressure cylinder equipped with high pressure 
needle valve means at one end; 

connecting means connecting said needle valve 
means of the high pressure cylinder to valve means 
of a pressurized air breathing system of a facility; 

about 1 part by weight of a liquid malodorous sub 
stance inside said cylinder; 

from about 2 to about 6 parts by weight ofa nonflam 
mable solvent for said liquid malodorous sub 
stance, said solvent having a maximum vapor pres 
sure of less than 40 pounds per square inch at sea 
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level at a temperature of about 130° F., inside said 
cylinder; and 

from about .2 to about .4 parts by eight of an inert gas 
selected from the group consisting of nitrogen, car~ 
bon dioxide, and nitrous oxide, under pressure in 
side said cylinder, whereby a pressure of at least 
200 pounds per square inch is produced inside said 
high pressure container over a temperature range 
of from about l0° to about 13° F. 

8. A warning system according to claim 7 in which 
the liquid malodorous substance is selected from the 
group consisting of methyl mercaptan, ethyl mercap 
tan, propyl mercaptan, butyl mercaptan, and thio 
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phane. 

9. A warning system according to claim 7 in which 
the solvent is selected from the group consisting of tri 
chloromono?uoromethane, trichlorotri?uoroethane, 
lll-trichloroethane, methylene chloride, and trichlo 
roethylene. 

10. A warning system according to claim 7 in which 
the liquid malodorous substance is a mercaptan which 
is a liquid at ambient temperatures. 

11. A warning system according to claim 7 in which 
the liquid malodorous substance is ethyl mercaptan and 
in which the solvent is trichloromono?uoromethane. 

* >l< * >8 * 


