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UNITED STATES PATENT OFFICE.

GODFREY 3%, 8. TAIT, OF THE

ILETHOD OF AND IHEANS FOR

TED UNDER THE ACT OF

(FILED

To all whom it may concern:
g it known that I, Gopreuy M. 5. Tarr,

captain, Chemical Warfare Service, United
States Army, a citizen of the United States
9 7

and stationed at Washington, D. C., in the
office of the Director of the Chemical War-
fare Service, have invented a Method of and
Ieans for Detecting Grases, of which the fol-
lowing is a specification.

This application is made under the acé of
March 3, 1883, chapter 143, (22 Stat. 625),
and the invention herein described and
claimed may be used by the Government of
the United States or any of iis officers or em-
ployees in the prosecution of the work for
the Government, or any person in the United
States, without payment to me of any
royalty thereon. )

This invention relates to the detection of
gases, more especially it is concerned with
the detection oF poisonous gases mixed with

air, and the object of my invention is to pro-
duce a novel method of detecting gases and

an apparatus suitable for carrying out my
method.

Such & devics is especialiy adapted for us:
aboard ships or on submarines where po
sonous fumes of chlorin are accidentall
evolved. My invention is also of great value
in detecling the gases evolved on the battl
field in gas shell or gas cloud attacks
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battle-
by the
enemy or gas or vapor liberated by the ac-
cidental leaking of gas containing cylinders
or shells, in ammunition depots or in gas
factories, since most of the poisonous gases
used to-day are chlorinated or brominated
products. ¢

T detect the presence of the gases by means

of the characier of the light emitied by
suitable material in the presence of the gas
to be detected.

More specifically my invention consists in
heating a mass of suitable material and lead-
ing the gas to be detected into contact with
the material whereby the material forms a
substance with the gas to be detected whose
vapor emits a characteristic colored light
when heated.

Still more specifically my invention con-
sists in heating a member which may con-
sist of copper, strontium, calcium, calcium
oxid, or other suitable material, in any con-
venient form, as in the form of a spiral,
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wize, ball, block,
other shape, by m
current, or in any

gauze, cylinder or
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canse the material to et 1ts characieris

color when brought contact with the

gas.
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The preferred
as follows: .
A spiral of copper 18 placed in the heating
zone of a steadily burning flame, (such as
for example, alcohol). The spiral will glow
without emitting any light. The color of
the flame will be dependent on the materi
producing it.  Should vapors of a compound
containing a halogen become mixed with &:
vir being fed to the burner, the spiral &
a green fame which serves to show the o
ence halogen ini
gas entering the heabec
copper spiral 1s decox
gen combines with th
per halid which is <
The vapor produced in
color of volatilized copper
These and other obj
et forth, I accomp ‘
which I have devissd, of w
the accompanying drawings i
tional view; Fig. 2 is a front
somie parts shown in section;
a perspective view of the copper s
In the drawings 1 represents th
which is of a well known type having
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i set a transparvent pane 8. 4 is the cb
ney of ordinary construction and 5 is th
lamp proper. The casing of the lamp con-
sists of two concentric casings 6 and 7
inner one of which is closed to access o1 ait
while the outer casing 7 is provided with 2
special inlet 8 adapted for coupling to a
pressure source of air supply when used on
shipboard. Casing 6 has an opening § in
the top communicating with chimney 4, and
an opening 10 at the bottom into which is
inserted the burner 11 of the lamp 5.

The lamp consists of a well, 12, which
holds the inflammable liquid, (alcohol}, ¢

3
[Betcs
ordinary wick burner 13, a perforated de-
flecting plate 14 near the top, and a hood
et

15 which has perforations 16 at its botto:
for the ingress of air and perforations 1Y
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near the top for the egress of air. 18 is a
copper spiral placed in the path of the flame

of the lamp. It is attached by the extension
19 threaded through the perforations 17. 21

5 is a gauze cone to prevent the flame from
flashing back accidentally. ,

In operation, the lamp 5, which usually
-contains alcohol as combustible, is lighted.
Ajr is drawn in through the opening 8 and

10 follows the path shown by the arrows, flow-

ing around the casing 6 and becoming thus

preheated, then entering the hood 15 through

the perforations 16 and passing upward.

It is deflected by perforated plate 14, part

15 passing directly into the flame -at 20 and

part passing out through perforations 17

forming a cylinder of preheated air sur-

rounding the flame. This method of in-

directly leading in air for combustion re-

90 sults in a steadily burning flame which is

" necessary in order to be able to detect small

quantities of gas. The spiral 18 becomes

red and glows without giving off any ap-

preciable light. Should, however, any gas,

25 as for instance phosgene, become mixed with

the air entering the lamp, the copper spiral

will emit light of a greenish hue due to the

halogen in the gas. This affords a ready

~ means of detection of the gas mixed even in
“u0 small quantities with air.

My invention may be carried out by other
apparatus than that described above. A
metallic wire is heated to redness by the
passage of-an electric current through it.

86 The air containing the gas is led into con-
tact with the glowing member which will
‘now be surrounded by a colored zone of
light. Where copper 1s the metal used gnd
chlorin containing gas is to be detected,

40 the action is as follows: The copper becomes
red hot. The chlorin compound mixed
with air is led into contact with the hot
metal. The compound is broken down lib-
erating chlorin which combines with cop-

45 per forming volatile copper chlorid which,

when vaporized by the heated nretallic mem- -

ber, emits the greenish color characteristic
_of volatilized zopper. :
Another modification of my invention
50 consists in causing the burner to light only
at the time an observation is to be made.
A covered receptacle contains alcohol. Di-
rectly above it is suspended, in the zone of
combustion of the burner, a-small amount
55 of a catalyzer, as finely divided nickel. This
is surrounded by a copper gauze, or the
nickel may be otherwise held in proximity
to the copper. When the cover of the alco-
hol receptacle is removed, the catalyzer
causes the alcohol vapors given off to ignite,
thus heating the copper to glowing. If the
air contains -a halogen derivative the flame

60

is colored greenish. ‘When the test is over,

the receptacle cover is. replaced and the
65 flame thus extinguished. o '
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By gases I mean substances which” are
either permanent gases, vapors, or solid or
liquid particles diffused in a gaseous medium.

Tt is to be understood that I do not intend .
to limip myself to the detection of halogen 70
containing substances by means of glowing
copper. It is obvious that other materials
such as strontium, or cdlcium or calcium
oxid may be used in place of the copper and
that other gases or vapors such as cyanogen 75
or sulfur containing compounds, may be de-
tected by my method. I claim broadly the
detection of gases except as limited by the
following claims: _

1. In a method of detecting gases, pro- 80
ducing a characteristic colored light by heat-
ing said gases in the presence of a mate-
rial which under these conditions will cause
emission of such light. ' :

2. In a method of detecting gases, produc- 85
ing a characteristic colored light by heat-
ing said gases in the presence of a metal,

"which under these conditions will cause

emission of such light.

3. In a method of detecting gases, bring- 90
ing the gases in contact with material ca- -
pable of forming a substance with the gas to
be detected whose vapor emits a character-
istic light when heated. ’ _

4. In a method of detecting gases, bring- 95
ing the gases in contact with material ca-
pable of forming a volatile substance with

“the gas to be detected whose vapor emits a

‘characteristic colored light when heated.

5. In a method of detecting gases, bring-
ing the gases in contact with heated metal
capable of forming a substance with the gas
to be detected whose vapor emits a charac-

100

teristic light when heated.

6. In a method of detecting gases, bring-
ing the gases in contact with a heated cop-
per member. N

7. In a method of detecting gases, bring-
ing together into a flame the gases and ma-
terial capable of forming a substance with
the gas to be detected whose vapor imparts
a characteristic light to the flame.

8. I a method of detecting gases, bring-
ing together into a flame the gases and a
metal capable of forming a substance with
the gas to be detected whose vapor imparts
a characteristic colored light to the flame.

9. In a method of detecting gases, bring-
ing together into a flame the gases and a
copper member. .

10. In a method of detecting gases, plac-
ing a copper spiral in a steadily burning
flame, and bringing the gases into said
flame. .

11. A method of detecting gases which
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consists in heating a mass of suitable mate-

rial, and volatilizing at least a part thereof
by contact with the gas to be detected.

12. A method of detecting gases which
consists in heating a metallic member, and 130

-
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forming a Iuminous volatile compound of
the same by bringing the gas to be detected
into contact therewith.

18. Means for detecting gases, comprising
a member made of material capable of form-
ing a substance with the gas to be detected
whose vapor emits a characteristic light
when heated, means for heating said mem-
ber and means for bringing the gas into
proximity with the same.

14. Means for detecting gases, compris-
ing a member made of a metal capable of
forming a substance with the gas to be de-
jected whose vepor emits a characteristic
light when heated, means for heating said
member, and means for bringing the gas
Inte proximity with the same.

15. Means fo. detecting gases, compris-
ing a member r.ade of copper, means for
heating said member and means for bring-
ing the gas into proximity with the same.

16. Means for detecting gases which con-
sists of a metallic member so placed in the

o
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combustion zone of a burner as to enable it
to be heated to glowing. :

17. Means for detecting gases which con-
sists of a copper member so placed in the
combustion zone of a burner as to enable it
to be heated to glowing. ‘

18. Means for detecting gases which con-
sists of a burner, a metallic member placed
in the zone of combustion of the burner, and
air ducts for leading the gas to be detected
mixed with air, into contact with the metal-
lic member. »

19. Means for detecting gases which con-
sists of a member of suitablé material hav-
ing an extension adapted to secure said
member to a burner in the zong of combus-
tion thereof. \

20. Means for detecting gases which con-
sists of a metallic member having a por-
tion adapted to be threaded through the air
holes of a burner to secure said member in
the zone of combustion of said burner.
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