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UNITED STATES PATENT OFFICE. 
HERBERT N. CHENEY AND HARRY L. von B. NICKERSON, of BosTON, MAssACHUSETTs. 
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No. 922,086. Patented May 18, 1909. 
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To all whom it may concern: 
Be it known that we, HERBERT N. CHENEY 

and HARRY L. voN. R. NICKERson, both of 
Boston, in the county of Suffolk and State 
of Massachusetts, have invented certain new 
and useful Improvements in Apparatus for 
Analyzing Gas, of which the following is a specification. 
This invention relates to apparatus for 

determining the percentage of carbon dioxid 
in combustible gases for illuminating and 
other purposes, and it has for its object to 
provide a simple and effective apparatus 
adapted to quickly and accurately test sam 
les of gas in rapid succession, so that a 

large number of tests may be made in a 
relatively short space of time. 
Another object of the invention is to en 

able each sample to represent accurately the 
condition of the gas in the source of supply 
from which the sample is taken, without 
admixture with any part of a previously 
taken sample. 
The invention consists in the improve 

ments which we will now proceed to describe 
and claim. 

. Of the accompanying drawings, forming 
a part of this specification-Figure 1 rep 
resents a sectional view of an apparatus em 
bodying our invention. Fig. 2 represents a 
view of a portion of Fig. 1, showing a dif 
ferent adjustment of the controlling valve, 
hereinafter referred to. 
The same reference characters indicate the 

same parts in both figures. 
In the drawings, 12 represents an absorp 

tion chamber, E. is or may be of spher 
ical form, and is preferably made of glass, 
said chamber being adapted to contain a 
suitable absorbent of carbon dioxid, the ab 
sorbent being, for example, a solution of 
potash. The absorption chamber is pro 
vided in its lower portion with a vent or 
outlet tube 13, which is extended upwardly 
above the upper portion of the chamber, and 
terminates in an inclined ealibrated portion 
14, which is so related to a graduated scale 
15 as to indicate the quantity of the solution 
displaced from the chamber by a sample of 
gas introduced into the chamber. The tube 
18 is here shown as provided with a bulb or 
enlargement 16, the whole being preferably 
formed of glass. Communicating with the 
upper portion of the chamber 12 is a neck 
P which constitutes a casing for a rotary 

plug valve 18. One side of the easing is 

conneets the inlet 

provided with ports 19 and 20, and the oppo site side is provided with a port 21. The port 
19 communicates with a gas conduit 22, which 
communicates with a source of gas supply under pressure, and is provided with a R 
of cock 28. The port 20 communicates with 
a sample conduit 24 which enters the upper 
portion of a sample chamber 25, the lower 
portion of said chamber having a vent or 
outlet 26. The port 21 constitutes a waste 
gas outlet, and preferably communicates 
with a conduit 27 which may conduct the 
waste gas to any point desired. The valve 
18 is provided with a passage 28 extending 
across it, and a branch 29 extending there 
from to the periphery of the valve at a 
point in alinement with one end of the pas 
Sage 28. The valve is provided with Tan 
other passage 30 extending from the inner 
end of the valve to the periphery thereof 
at a point in alinement with the opposite 
end of the passage 28. The arrangement of 
the ports in the valve casing EF pas 
sages is such that when the valve is in the 
position shown in Fig. 1, the part of the 
passage 28 and the branch 29 constitute a 
connection between the ports 19 and 20 so that, gas passing through the supply gas 
conduit 22 will Áo through the valve and 
through the sample conduit 24 to the sample 
chamber 25, the passage 30 at the same time 
registering with the outlet port 21, and serv 
ing as a vent for the upper portion of the 
absorption chamber. hen the valve is in 
the position shown in Fig. 2, the passage 28 

port 19 with the waste 
port 21, and the sample conduit 24 with the 
absorption chamber 12. 
- 31 represents a tank adapted to hold a 
body of liquid, such as water, in position to 
entirely submerge the sample chamber 25, 
and to cover the greater portions of the sur 
faces of the gas conduit 22 and of the ab 
Korption chamber 12, 

In operating the apparatus, the valve 18 
is turned to the position shown in Fig. 1, 
so that gas passes from the source of sup 
ply through the conduit 22, the valve 18, 
and the sample conduit 24 to the sample 
chamber 25. The gas expels from the sain 
ple chamber the liquid which normally rises 
therein, after each operation the gas s 
allowed to escape through the vent 26 unti 
enough gas has gone to waste to insure the 
removal of all the gas of a previous sample 
remaining in the sample conduit 24 above 
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tle liquid level ii (lic tank 31. The valve 
is then t tained to the position shown in Fig. 
2. so that the gas from the source of apply 
then pass's through the passage 28 and goes 
to waste, while the gas in the sample chan 
ber, or the greater part of the same, is 
forced by the pressure of the liquid in the 
tank 31 into the absorption chamber, The 
gas Sanaple thus transferred to the absorp 
tion clhanler displaces a portion of the ab 
sorbent contained therein. The carbon di 
oxid in the gas is absorbed by the absorbent 
so that the rise of the absorbent in the tube 
13 and its calibrated extension 14 will be 
dependent upon the volume of the sample 
of gas ninus the volume of the carbon di 
oxia which it contained, and which has 
cinerically united with the absorbent. Al 
though the amount of gas forced from the 
Satipling clamber into the absorption chain 
be by the confining liquid varies with the 
difference in level between the surface of 
the liquid in the absorption chamber and in 
the calib' tell talue, for any definite differ 
ence in level, or percentage of carbon di 
oxid absorbed, the amount is always the 
sale, and the tube is calibrated to offset the varying amounts of gas analyzed. Al 
ilhoggh the carbon dioxid which has united 
with the absorbent still has volume and 
adds to the bulk of the solution, this addi 
tion is only very slight as compared with 
the bulk of the uncombined carbon dioxid. 
The scale 15 is graduated and positioned 

so as to indicate the percentage of carbon 
dioxid by the rise of the displaced absorb 
ent in the inclined tube 14. The greater 
the percentage of carbon dioxid in the gas, 
tle E. the rise of the absorbent in the tube 
14, because a larger amount of the volume 
of the sample has been absorbed by the ab 
sorbent. A reading is taken when the dis 
placed absorbent has come to rest, and then the described operation is repeated, the gas 
remaining in the absorption chamber pass 
ing to the outlet port through the passage 
30 when the valve is turned to the position 
shown in Fig. 1. 
The normal liquid level in the tank 31 is 

considerably above the sample chamber, so 
that the liquid rises in said chamber and in 
a consideralle part of the sample conduit 
24. The gas remaining in the conduit 24 
above the liquid level is forced out by the 
next charge of gas intuoduced, the gas be 
ing allowed to go to waste through the yent 
26 until the gas left over from the previous 
sample in the upper part of the conduit 24 
las been expelled through the vent 26 of the 
sample chamber. 

It will be seen that while each Sample is 
being tested, gas is allowed to flow continu ously through the supply conduit 22 and the 
waste conduit 27 so that no s is it any 
time left standing in the supply tube, each 
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s: Ilple taken being consequently fresh and I'epi'esentative of the in involief as 
he source of supply. The body of liquid 
in the talk 31 enables the temperature of 
the tilisurbent and of the gas sailples to be 
regulated and kept substantially uniform, 
the liquid enployed absorbing heat from 
or giving heat to the contents of the various 
conduits and chambers. A portion of the 
gas colleluji 22 is preferably arranged in the 
for of a coil 22 to increase the surface of 
the conduit in contact with the tenperature 
regulating liquid. Said conduit is prefer 
aly provided with a branch 33 having a 
cock 34 to permit the escape of liquid re 
silting from the condensation of water in 
the conduit. 
We clail : 
1. An apparatus for analyzing gas com 

prising an absorption chamber, means for 
indicating the displacement of the absorbent 
therein, a gas supply conduit, a sample 
chanaber having a gas vent, a Sample con 
duit cornlnunicating with the sample cham 
lber, a waste outlet, and means for connect 
ing the supply conduit alternately with the 
sample conduit and with the waste outlet, 
said means having provisions for connecting 
the sample conduit with the absorption 
chamber when the supply conduit is con 
nected with the waste outlet, and means for 
confining a body of liquid around the sample 
chamber and in position to seal the gas vent 
thereof and act through said vent to force 
the gaseous contents of the sample chamber 
into the absorption chamber. 

2. An apparatus for analyzing gas com 
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prising an absorption chamber, means for 
indicating the displacement of the absorbent 
therein, a gas supply conduit, a sample 
chamber having a gas vent, a sample conduit 
communicating with the sample chamber, a 
waste outlet, and means for connecting the supply conduit alternately with the sample 
conduit and with the waste outlet, said means having provisions for connecting the 
sample conduit with the absorption chamber 
when the supply conduit is conniected with 
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the waste outlet, and means for confining a 
body of liquid around the sample chamber 
and in position to seal the gas vent thereof 
and act through said vent to force the gas 
eous contents of the sample chamber into the absorption chamber, said liquid confining 
means being adapted to hold the liquid body 
in contact with the supply conduit and the 
absorption chamber. 

3. An apparatus for analyzing gas com 
prising an absorption chamber, a valve cas ing communicating therewith, a gas suprly 
conduit, a sannple conduit, a waste outlet 
communicating with said casing, a valve in 
said casing having passages adapted to con 
nect the supply conduit alternately with the 
sample conduit and with the waste outlet, 
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and to connect the sample contluit with the 
absorption chamber when the supply, con 
duit is connected with the waste outlet, a 
sample chamber connected with the sample 
conduit and having a gas vent, leans for 
indicating the displacement of the absorbent 
in the absorption chamber, and means for 
confining a body of liquid in position to 
seal the vent of the Sainlile channer and to 
act through said vent to force the gases 
contents of the sample chamber into the al 
sorption chalauber. 

4. An apparatus for analyzing gas cont 
prising an absorption chamber, a valve cas ing communicating therewith, a gas REY 

let conduit, a sample conduit, a waste oil 
communicating with said casing, a valve in 
said casing having passages adapted to con 
nect the supply conduit, alternately with the 
sample ERE with the waste outlet, 
and to connect the sample conduit with the 
absorption chamber when the supply con 
duit is connected with the waste outlet, a 
sample chamber connected with the sample 
conduit ald having a gas vent, means for in 
diciitiig tile (iisplacement of the absolent in 
the absolition chamber, and means for con 
fining a body of liquid in position to seal the 
vent of the sample chamber and to act 
through said vent to force the gaseous con 
tents of the sample chaiaber into the absorp 

4. 

tion chamber, said valve being also adapted 
to vent, the absorption chamber when the 
stilly anti sample conduits are connected. 

5. A apparatus for analyzing gas com 
rising an absorption chamber, a calibrated 

tube communicating with the bottom por 
tion thereof and E. to receive the ab 
sorbeit displaced therefrom by gas samples 
admitted to the chamber, a gas supply con 
duit, a sample chamber having a gas vent, 
a saple conduit communicating with the 
sample chamber, a waste outlet, and means 
for 'onecting the supply conduit alter 
nately with the sample conduit and with 
the waste outlet, said means having pro 
visions for connecting the sample conduit 
with the absorption chamber when the sup 
ply conduit is connected with the waste out 
let, and means for confining a body of liquid 
around the sample chamber and in position 
to seal the gas sent thereof and act through 
said vent to force the gaseous contents of 
the sample chamber into the absbrption chamber. 

In testimony whereof we have affixed our 
signatures, in presence of two witnesses. 

ERBERT N. CENEY. 
ARRY I, WUN R, NICKERSON, 

Witnesses: 
JoJIN SHEA, 
WILLIAM. P. Lyons. 
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