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Te all whom i may concern:

' Be 1t known that 1, Sermx D: MzrTON, a
citizen of the United States, residing "at
St. Leuis, Missouri, have invented a certain
new and useful Fmprovement in (ras-Analy-
sis Apparatus, of which the
tull, clear,

and exaet deseription, such ag
will enable

others skilled in the art to which

1t appertains to make and use the sane,
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absorbing

- for trapping off

This invention relates to a device for oas
analysis, sucl' as is used, for example, for
determining the percentage of carbon dioxid
(€0,) in the products of combustion in
kilns, furnaces, gas producers, etc.

Brrefly d
consists of a movable receptacie that con-
tains an absorbing medium, means for trap-
ping a sample of gas of known volume and
forcing it ito said: receptacle so that the

of the constituents of the gas and thus cause
the receptacle to change its position, the
bercentage of the constituent that has been

absorbed being recorded or indicated by

suitable mechanism controlled by the move-
ment of the receptacle.

The apparatus herein shown for trapping
off the samaple of gas and forcing it into the
receptacie which coutains the absorbing me-
dium -1s well-known and is used in the
" Sareo” automatic (O, recorder, but any
other suitable apparatus conld be nsed For
this purpose and therefore T do not wish it
to De 1_111dérstqod that my broad idea is lim-
ited te any particular means or apparatus
the sample of gas and forc-
Ing it into the receptacle which contains the
absorbing medium. !

Figure 1 of the drawings is & vertical sec-

tional view of a device embodying my in-

1s a detail vertical sec-

vention; and Fig. 2 _ .
approximately the line

tional view taken on
22 of Fig. 1. .

Referring to the drawings which illus-
irate the preferred form of my 1nvention,
A designates a receptacle that is adapted to
contain an absorbing medium 1, such, for
example, as a solution of caustic potash, and
2 designates a stationary sapport on which
said veceptacle is fulerumed. or pivotally
mounted. In the construction herein shown
a strap 3 on the upper side of the receptacle
A: passes over the support 2 so as to sustain
the receptacle in posifion but it -will be ob-
vious that varieus pther means conld be em.

4
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following ig a

described, the device herein shown

medium therein will extract one

certatn conditions.

portron and

. partment of the tank €, and

pioyed for sustaining the receptacle n such
a position that it wall til§ op SWing under
Fhe receptacle A pref-

erably has a comparatively large central
two reduced end portions 4 and

> which curve upwardly from ,
portion and thus produce g receptacle which
18 substantially W-snaped, The long neclk
or reduced portion 4 at one end of tha ré-
ceptacle 1s open to the atmosphere, and the
neclk or-reduced portion 5 at the opposite
end of the receptacle merges inte a hollow
elhiptical-shaped portion 6 which is of suff.
clent size to hold quite a guantity of the
absorbing solution. A Hexible conduit 7
communicates with the enlarged portion 6
on the neck 5 of the receptacle A so as to

introeduce the sample of gas into said receyp-

tacle and thus eause the receptacle to shift or
move from its normal position, as herein-
atter more clearly described. .

In view of the faet that the &ppa-mtﬁs '

tor trapping off the sampie of gas and fore-
ing 1t into the receptacle A is weil-known
I will not describe fhe specific details of
construction - of said

merely describe it in general terms so that

the operation of same can be understood.

Said apparatus comprises a gas-iniet pipe 8

that leads from the fue op combustion cham-

ber of a furnace or other source of £as sup-
ply, not shown, a burette formed by an ap-
proximately oblong-shaped tube 9 that com.
municates with said inlet
pirator 10, and a pipe

11 leading from.said
aspirator to the burette

or tube 9. A by-pass

or liquid seal B is arranged between: the in-

let pipe 8 and the pipe I1 so that the main
stream of @as can pass directly from said
1nlet pipe to the asnirator atter the sample of
gas has been trapped off in the burette, as
heremafter described. A pipe 12 leads
from the aspirator into a box 13 S0 as to
supply water thereto, and said box is Pro-
vided with a discharge nozzle 14 which per-
mits the water to escape into a pipe 15 that
leads to a tank € having an upper cem-
partment 16 for receiving the water from
the pipe 15, and a lower compartment 17
which contains a solution. of water and glye-
erin or some other similar substance, said
lower compartment velng connected with
the burette 9 by means of a pipe 172 A
siphon pipe 18 leads from the upper coin-

sald body

apparatus but will

pipe, a water as-

at 2 certain !
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neriod of the cycle of operations of the
apparatus the water in the upper compart-
ment is sucked up througlh the siphon pipe
18 and down through the pipe 18* which com-

municates with the upper end of the siphon
pipe. An air pipe 19 leads from the lower

compartment of the tank C into the upper
compartment of said tank, as shown in Fig.
9, so as to permit the air in said upper com-
partment to pass downwardly into the lower
compartment and exert pressure on the

glycerin solution in said lower compart-

ment, said air pressure causing the glycerin
solution in the lower end oif the buretie 9
to rise far enough to cut off the ingress and
egress of gas from the burette. "Lhe appa-
ratus also comprises a texible air chamber

20 which communicates with the pipe 21
" that enters the burette 9 so as to maintain .

atmospheric pressure inside of said burette,
I have herein illustrated the gas-trapping ap-

paratus on a much smailer scale than the :

receptacle A which contains the absorbing
medium, and consequently the relative po-
sitions of said apparatus and receptacle A are
different from what they would be in actual
practice. It will be understood, of course,

that in a commercial device the apparatus

for trapping off the sample of gas and fore-
ing it into the receptacle A will be so pro-
portioned that it will perform the function
for which it is designed. =~
When the recorder is first set in operation
the gas will be drawn through the pipe &,
burette 9 and pipe 11 by the aspirator, and
the water that escapes from the aspirator

will gradually fill the upper compariment :

16 of the tank C and thus compress the air in
said compartment, the pressure of said air
causing the glycerin solution to rise in the
burette 9. VWhen said solution rises far
enough to'close the pipes 8 and 11 the in-
oress and egress of gas to and irom the
burette will be cut off and the gas in the

so that it can be utilized as a sample o

u*rpfper portion of the burette will be trapped
0

“be tested. As the glycerin solution con-

tinues to rise in the burette the sample ox

- gas therein will be forced through the con-
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duit 7 into the receptacle, the pressure oz the
cas in said condwt causing it to tend to
straighten .out and thus rock the receptacle

A" upwardly or in the direction indicated

by the arrow in Fig. 1. The gas which en-
ters the receptacle A also tends to rock the
receptacle owing to the fact that the pres-
sure which sald gas exerts on the absorbing

solution causes said solution to rise in the

neck 4 of the receptacle A. The solution 1
in 1ithe receptacle A absorbs the CO, in the

‘oas and consequently reduces the volume ot

the sample so that the movement of the re-
ceptacle will vary in accordance with the

necentage of CO, in the gas. If the sam-
ple contains no CO, the receptacle A will

084482

Cmove the maximum distance, and if the san-
of (O, the receptucle will
‘miove less than the maximum distance. -

ple contains 109

" The particular means used for indicating o
recording the percentage of CO, 1n the gas
is immaterial so far as my broad idea 1s con-
cerned as any suitable means could be used
for this purpose. 1 have herein shown a re-
cording device for indicating the percentage
of CO, in the gas but it will, of course, be
obvious that a visual indicating device could
be used if desired. The recording device
herein shown consists of a pen 22 connected
by a flexible device 23 to the long neck 4 of
the receptacle A and adapted to make 2
mark or impression on a chart 24 which 1s
driven continuously by some suitable me-
chanical meaus. | L |
The veceptacle A can be provided with an

adjustable weight 25 so as to retain said re-

ceptacle in a certain normal position, and 11

« B

desived, a dashpot D can be arranged be-
tween the receptacle and a stationary sup-

port so as to prevent the receptacle from vi--
brating. 1 prefer to arrange the receptacle

A and the trapping apparatus inside of a
case or cabinet i so as to protect said parts.
When the water in the upper compart-

ment 16 of the tank © and in pipes 15 and 18

reaches a certain level a siphon will be cre-

ated in the pipes 18 and 18* and thus cause
the water to be sucked out of said upper

compartment, theveby reducing the pressure
of alr in the lower compartment 17 and per-
mitting The liquid solution in the burette 9
to drop back to its normal level, completing
the c¢ycle of one analysis and restoring the
conditions for the beginning of a new cycle.

My device for gas analysis, and for auto-

matically drawing and measuring the gas™.

samiple to be analyzed for any given element,
and for aytomatically recording the result
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of such dualysis, is mechanically simpler

than most of those devices for a similar pur-

-pose whjch. have hatherto come into exten-
sive use, ¥n that the absorption ox the given

element in the gas divectly alters the posi-
tion of the absorbent vessel itsell 1 propor-
tion to the percentage of the gas absorbed

| by the contzined sbseérbing medium. This

movement of the absorbent vessél is directly
and simply recorded without the necessity

110

of delicate mechanism between the absorbent

vessel and the recording apparatus. In
most successful devices of this character,

hitherto, the absorbent vessel has been mo-

129

tionless: it has been essentially a U tube; the
rise of absorbing liguid in the far leg of this
U has been in proportion to the volume of

the vas sample remaining after absorption ol
the element to be messured has taken place
and the degree of rise has been contrl _uteé
to the recording pen threugh mechanism
necessarily of great delicacy. My inven-
tion aims at an increased usefulness of siuch

‘devices through simplification.
L ' :
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comprising o
~ed 1 such a manner that it can rock, an ab- |
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Having thus deseribed my invention, what

I claim as new and desire to secure:by Let-

ters Patent is: o
1. A device for the purpose described,
hollow. member that 1s mount-

~sorbing medium in said member, means for

10

o
)|

trapping off a sample of gas of known vol-

-ume and -introducing it into said hollow

member, and means for recording the degree
of movement of said member so as to de-

~termine the percentage of the constituent
‘that has been removed from the gas. |

2. A device for the purpose deseribed,
comprising a ollow member that is mount-
ed 1n such a manner that it ean rock, an ab-

sorbing mediam i said member, means for-

trapping off a sample of gas of known
volume and forcing it into contact with said

absorbing medium, and means for register-
Ing the degree of movement of said hollow:

meniber.

3. In a device of the characted f}es_{;-i‘ibed,

a receptacle that is mounted in sach & man-

ner that 1t can rock, said receptacle being

provided at one end with a contracted, por-
tion which is open to the atmosphére, and
1t s opposite end with an enlarged portion

that 1s approximately flat and hellow,; an

absorbing medium in said receptacle, and.

means for supplying gas to the hollow flat
portion at one end of said receptacle. '
4. X device of the character. described,

having eans for drawing gas from a
source of supply, means for trapping off a

sunple of gas of known volume, a hollow

meniber adapted to receive said sample and

being mounted in such a manner that it can
rock, and a medium in said receptacle for
absorbing one of the constituents of said aas.

5. A device of the character described,
comprising means for drawing gas from a |

source of supply, means for trapping oftf a

sample of gas of known volume, a hollow
member adapted to receive said sample and
being mounted in such a manner that it can

.

N
ot

rock, a medium in said receptacle for ab-.

sorbing one of the constituents of said gas,
and means for registering the degree of
movement of said receptacle. -

6. A device for the purpose described, |

comprising means for drawing gas from a
source of supply, means for trapping off -a

sample oi gas of known volume, an ap-

proximately U-shaped member for receiving
said sample of gas and being mounted in

such a manner that it can rock, said recep-

tacle being open to the atmospheré, means in

said receptacle for absorbing -one of the

constituents of said sample of gas, a re-

cording mechanism, and means operated by

the movement of said receptacle for actu-
rting sald recording mechanism. .
7. & device for the purpose described,

~comprising means for drawing gas from a
source o supply, means for trapping off a
sample of gas of known volumie, an approxi-
mately U-shaped member for receiving said

sample of gas and being mounted in such a

mauner that it can rock, said receptacle be-
1ing open to the atmosphere, means in said

receptacle for absorbing one of the con-
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stituents of said sample of gas, & recording -

mechanism, means operated by -the move-.
‘ment ot sald receptacle for actuating said
| recording mechanism; and means for pre-
venting sald receptacle from vibrating.

En testimony whereof 1 hereunto affix my

“signature in the presence of two witnesses,

this sixth day of October 1909. =
.. - SETH D. MERTON.
Witnesses:' | o

Waes L. CHURCH,

(edreE BAKEWELL,
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