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To all whom 1t may concern:
Be 1t known that I, Sera D. MerToN, a

citizen of the United bt‘ltes, residing at St.
Louis, Missouri, have invented a certam nesw
and nseful Imp]: ovement in Combustion Re-
cmdels or Indicators, of which the follow-
mg 1s a tull, clear, and exact description,
such as will enable otahe]:'s skiilled 1n the art
to which 1t appertains to make and use the

~Aal1ile,

This invention relates to combustion re-

corders or indieators:; namely, devices that
are used for detelmmmfr the percentage of
carbon dioxid (CO,) in gases that escape
from boilers and furnaces.

'The main object of my invention is to pro-
vide a combustion recorder or indicator of
simple construction that can be manufac-
tured at a low cost.

Another object is to provide a CO, re-
corder or indicator which 1s so constructed
that the receptacle or member which con-
tains the absorbing solution or substance
will automatically chftno*e 1ts position after
the carbon dioxid has been extracted from
the sample of gas being tested, and thus ac-
tuate a reeordmo or 111c11mtmn mechanism
which will show the percentaﬂ’e of CO, that
has been extracted from the gas. And still
another object of my invention is to provide
a CO, recorder or indicator comprising a
balanced receptacle or hollow member that
1s adapted to hold an absorbing solution
or substance and a sample of gas that
1s to be tested, and means whereby the

difference in pressure on the inside and

outside of the receptacle causes 1ts equi-
librium to be destroyed so that it will
move automatically from 1ts normal po-
sition, the degree of movement of said re-
ceptacle from its balanced position varying
according to the percentage of (CO, that
the absorbing solution extracts from the
oag, and thus showing, by calibration, the
percentage of carbon dioxid that the gas

contains.

Other objects and desirable features of my
imvention will be hereinafter pointed out.

Figure 1 of the drawings 1s a side eleva-
tional view of a device embodylno my 1n-

vention; Fig. 2 1s a top plan view of said

device, the oas concduit being removed to
more cleaﬂy show the construction of the
device; Ifig. 2% 1s a top plan view of the
movable sections of the gas conduit; Kig.

-3 15 a detail sectional view showing the

valve casing interposed between the movable
sections of the gas conduit and the valve
arranged 1n position for establishing com-
munication between said gas conduit and the
receptacle which contains the absorbing so-
lution; and Iig. 4 i1s a vertical sectional
view of another form of device embodying
my Invention.

Referring to Fig. 1 of the drawings which
1llustrates one form of my invention, A des-
1gnates a hollow member or receptacle that

is adapted to contain an absorbing solution

or substance and a sample of gas which 1t
1s clesired to test to determine the percent-
age of CO, therein, said receptacle consist-
ing of a glass tube 1 and a plece ol rubber
tubmﬂ 2 that is detachably connected to said

olass tube, thus forming an endless tube

which is preferably bent into approximately
oblong shape. The tube or receptacle A 1s
carried by a frame B which i1s connected by
some sultable means to a horizontally dis-
posed shaft 3 that 1s journaled in a station-
ary bearing 4. The frame B, or the means
that connects said frame to the shaft 3, car-
ries an adjustable weight 5 which i1s em-
ployed for balancing the frame or holding
1t 1 a certain posttion. A pointer 6, which
1s connected to the frame B, codperates with
a stationary calibrated scale 7 for visually
indicating the percentage of CO, in the gas.
The weight 5 15 adjusted 1n such a position
that the pointer 6 will stand at zero on the

scale when the pressure on the inside of the

tube A 1s the same as the atmospheric pres-
sure on the outside of said tube, but when
the pressure on the inside of the tube 1s re-
duced, as heremafter described, the frame B
will shift or move from its normal position
and thus carry the pointer 6 to a different
position on the scale 7. The tube or recep-
tacle A contams some suitable absorbing so-
lution such, for example, as caustic potash
and means is provided for trapping a sam-
ple of gas in said tube so that the absorbing
solution can extract the CO, from the gas.
In the construction shown in Fig. 1, pip-es
8 and 9, that lead from a valve casing 10, are
tapped 1nto the glass tube 1 which forms
part of the receptacle A, and the controlling
valve 11, which 1s mounted in the casing 10
1S ]_C)l"OVlded with ports 8 and 92 that estab-
lish communication between the pipes 8 and
9 and ports 8> and 9" in the sides of the
Valve casing 10. The gas which is to be

tested flows through a gas conduit that com-
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prises two movable sections 12 provided at

their meeting ends with flanges 13 that are
normally held in intimate engagement with
each other, as shown in Iig. 22, by means of
coiled expansion springs 14 Interposed Dbe-
tween said flanges and stationary supports
15 through which the movable sections 12
of the gas conduit pass. This gas conduit 1s
arranged 1n such a position that the valve
casing 10 can pass between the movable sec-
tions 12 and thus establish communieation
between the gas conduit and the interior of
the receptacle A when the frame which car-
ries said receptacle iz moved 1n a certain
direction. |

It is preferable to rock or vibrate the re-
ceptacle A after the gas has been 1ntroduced
into same so as to bring the gas into mtimate
contact with the abserbing solution or with
the wetted surfaces on the interior of said
receptacle so as to cause the CO, 1 the gasto
be absorbed quickly, and while I have here-
in shown means for imparting nearty a com-
plete rotation to the frame B and receptacle
A, T do not wish it to be understood that my
broad idea is limited to such a construction
for the member that contains the absorbing
solution and gas could be mervely rocked or
vibrated manually or' by any suitable mech-
anlsm. . -

The means that T have shown n Fig. 1

for imparting a slow rotary movement to

the frame B and receptacle A comprises a
mutilated gear 16 that meshes with a gear
17 on the shaft 3 to which the irame B 1s
connected, the gear 16 being secured to a
shaft 18 which 18 driven continuously, prei-
erably at a slow speed, by means of a belt
19 which passes over a pulley on said shatt.
The valve casing 10 1s provided with a sub-
stantially wedge-shaped portion 102, and
when the frame B is rotated in the direction
indicated by the arrow 1n Fig. 1 the wedge-
shaped portion 10* of said valve casing will
pass between the flanges 13 on the movable
secticns of the gas conduit and thus force
said sections apart sufficiently to permit the
valve casing to pass between same. 'Fhe
oas-controlling valve 11 1s provided at its
upper end with an arm 20 having a pivotally
mounted vielding extension 21 that cooper-
ates with a stationary tripping device 22 to
turn the valve 11 into the position shown in
Fig. 3 so as to establish communication be-
tween the gas conduit and the Interior of
the receptacle A, said valve being restored
to its normal closed position so as to close
the pipes 8 and 9 by means of a spring 23
connected to the arm 20 and to the valve
casing, as shown clearly in Fig. 2.

The absorbing solution or substance coes
not completely fill the tube A but said solu-
tion fills only a portion of said tube, the
approximate level of said solution being in-
dicated by the dot-and-dash line 22—y 1n

953,481

Tig. 1. During the time the mutilated por-

tion o1 untoothed portion 16* of the gear 16
is traveling past the gear 17 the frame I3 and
receptacle A will remain at rest and n the
position shown 1n Iig. 1 provided the pres-
sure on the inside of the tube A 1s the same
as the atmospheric pressure on the outside
of same. When the teeth of gear 16 mesh
with the teeth of gear 17 the frame I3 and
the various members thereon will rotate n

“the direction indicated by the arrow 1n g,
1, the wedge-shaped portion 10* of the valve

casing 10 passing between the movable sec-

tions 12 of the gus condwt, and the trip-
ping device 22 codperating with the yield-

g extension 21 on the arm of the valve 11
to open said valve and permit the gas which
is flowing through the gas conduit to pass
through the pipe 8 into the tube A, the valve
11 moving automatieally into its nermal po-
sition to close the pipes 8 and 9 and thus
trap the sample of gas in the tube A when
the yielding extension on the valve arm

passes out of engagement with the tripping

device 22. The rotary movement of the ve-
ceptacle A causes the gas to come Into inti-
mate contact with the absorbing solution
sald receptacle or into engagement with the
wetted surfaces on the interior of said re-
ceptacle, thus eausing the CO, to be ex-
tracted from the gas by the time the recep-
tacle has made practically a complete rota-
tion, the frame B and receptacle A thereon
coming to rest when the mutilated portion
16 of the gear 16 comes into alinement with
the gear 17. The absorption of the CO, by
the solution in the receptacle A reduces the
density of the gas and thus creates a partial
vacuum in the receptacle A. Consequently,

the rubber tube 2 or flexible portion of the

receptacle A will contract because the at-

mospheric pressure on the exterior of said

receptacle 1s greater than the pressure on
the mterior thereof, and this contraction ot
the tube 2 will cause the absorbing solution
to rise or seek a higher level and thus throw
the frame B and receptacle A out of balance.
In other words, after the absorbing solution
has extracted the CO, from the gas the
pressure inside of the veceptacle A will be
so much less than the atmospheric pressure
on the outside of same that said atmospheric
pressure will force the tube imwardly and
thus reduce the size of the chamber whieh

contains the absorbing solution to suci:i a

degree that the level of said solution 1s
raised. It 1s obvious that this will destroy
the equilibrium of the frame B and the re-
ceptacle A for the weight 5 had been previ-
ously adjusted in such a position that the
pointer 6 on the frame stood at zero on the
scale when the pressure on the interior of
the tube was the same as the atmospheric
pressure and the level of the absorbing solu-
tion was lower. The pointer 6 cooperates
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with the scale 7 to indicate the degree of |

movement of the frame from its normal bal-
anced position, thus clearly indicating the
percentage of CO, that has been extracted
from the gas. The greater the percentage
of CO, in the gas the greater will be the
movement of the receptacle A from its nor-
mal balanced position. |

1 have previously stated that it 1s 1mma-
terial so far as my broad idea is concerned
what kind of mechanism is employed for
actuating the receptacle A and 1t is also 1m-
material what kind of means is employed
for introducing the gas into the receptacle
and permitting it to escape thereirom.

In case the apparatus is provided with a
recording mechanism in addition to the
pointer ¢ and scale 7, it 1s preferable to pro-
vide the pipe 8 with a valve 24 that can be
tripped automatically by some suitable
means so as to admit a sufficient quantity of
air into the receptacle A after the record has
heen taken to equalize the pressure in said
receptacle and thus ecause it to swing back
to its normal position, so as to cause the gear
17 to mesh with the gear 16 at the proper
time n the cycle of operations of said gear.

While I have herein shown a receptacle A
consisting of an endless tube bent 1nto ap-
proximately oblong shape, I wish 1t to be
understood that the particular construction
and shape of the receptacle is immaterial

so far as my broad idea is concerned, and

in Fig. 4 I have shown a slightly modified
form of my invention wherein the recep-
tacle A’ 1s approxumately rectangular-
shaped, said receptacle having a laterally
projecting portion or offset portion 30. One
wall of said receptacle consists of a pilece ot
rubber or other suitable flexible material 31
that is prevented from expanding outwardly
by means of a wire netting 32 or a suitable
rack that will permit the atmospheric pres-
sure to force said fiexible wall 1nwardly
after the pressure on the inside of the re-
ceptacle has been reduced by the absorption
of the CO, in the gas. The receptacle A’
is provided with an adjustable weight 5’
that holds the pointer or indicator 6" on said
receptacle 1 a certain position, and pipes
38 and 39 are tapped into said receptacle for
conducting the gas into same and conveying
1t away therefrom. Said receptacle A’ 1s
provided with trunnions 33 that pivotally
connect 1t to a suitable stationary support,
and any sultable means can be employed for
oscillating said receptacle or 1mparting ro-
tary movement thereto so as to bring the gas
1nto intimate contact with the absorbing sub-
stance and thus reduce the pressure in said
receptacle, the reduction of pressure therein
causing the flexible wall 31 to expand in-
wardly and thus bodily shift the absorbing
solution so as to destroy the equilibrium of
the receptacle.

L™

gas.

&

The main advantage of a recorder or in-
dicator of the character above described 1s
that 1t is of such simple construction that
it can be manufactured at a low cost and
it does not comprise any complicated parts
that are apt to become broken or get out of
operation. _

While I have herein stated that the device
is used for recording or indicating the CO,
in fuel gases, 1t will, of course, be under-
stood that it could be used for various other
purposes by substituting an absorbing solu-

 tion that will extract some other constituent

than carbon dioxid from the gas.

Having thus described my invention, what
I claim as new and desire to secure by liet-
ters Patent 1s:

1. A device of the character described,
comprising a movable receptacle that 1s

- adapted to contain a sample of gas and

a medium that will absorb one of the con-

stituents of said gas, said receptacle being

provided with means whereby the atmos-
pheric pressure on the exterior thereotf
causes sald receptacle to shift from its nor-
mal position after one of the constituents
of the gas has been extracted by said ab-

- sorbing medium.

2. A device of the character described,
comprising a movable member that 1s adapt-
ed to contain a sample of gas and a solution
that will absorb one of the constituents ot
said gas, said receptacle being provided with
means whereby the atmospheric pressure on
the exterior thereof causes said receptacle to
shift from its normal position after one of
the constituents of the gas has been extract-
ed by said absorbing solution, and means
showing the degree of movement of said
member to determine the percentage of the
constituent that has been extracted from the

3. A device of the character described,
comprising a movable receptacle that 1s
adapted to contain a sample of gas and a
substance that will absorb one of the con-
stituents ol said gas, said receptacle being
provided with means whereby the atmos-
pheric pressure on the exterior thereof causes
said receptacle to shift from 1its normal po-
sition after one of the constituents of the
oas has been extracted by said absorbing
substance, means for actuating said recep-
tacle so as to bring the gas into intimate
contact with the absorbing substance, and
means for showing the degree of movement
of said receptacle from 1its normal position
so as to determine the percentage of the
constituent that has been removed from the
oas. _
4. A device of the character described,
comprising a receptacle that is mounted 1n
such a manner that it can oscillate or rotate,
sald receptacle being adapted to receive an
absorbing medium and a sample of gas and
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being so constructed that it assumes a cer- | ceptacle from its normal position after the
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tain position when the pressure 1n the in-
terior thereof 1s approximately the same as
the atmospherie pressure, means whereby the

atmospheric pressure on the exterior of said

receptacle causes said receptacle to shift
from 1ts normal position after one of the
constituents of the gas has been extracted
by said absorbing solution, and means for
111(11c¢1t1nn the deoree of movement of said

€0, from said oas, means for causing said
receptacle to stand in & certain posmon
when the pressure nside of same 18 equal to
atmospherie pressure, and means for indi-
cating the degree of movement of said re-

sawd receptacle, means for bala:n?cing

equilibrium of said receptacle has been de-
stroyed by the reduction of pressure-on the
11151de of same. _

. A device for the purpose described
(,01111:)1‘151110 a receptacle that 1s adapted to
contain an absorbing solution, means 1:01‘* In-
trocducing a Sftmple ol gas into said recep-
tacle and trapping 1t therem a fulerum for
sald

this twenty sixth day of April 1909.
SETH D. MERTON.
Witnesses:
Werrs L. Caurow,
(GEORGE BARKEWELL.
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1ec,epmde from its normal position so as to | receptacle 1 a certain position when the *0
determine the percentage of the constituent | pressure on the interior and exterior thereof
thut has been removed from the oas. s equalized, and an indicating mechanism
. A device for the purpo&e deseribed, | for showing the degree of movement of said
00»1111)1 1s1ing a hollow member that 1s mount- mcuptacle from its normal balanced. position. gq
et i sucl a manner that it can rock or ro- A deviee of the character deseribed,
tate, said receptacle being adapted to comn- emnpz_lbmg a receptacle that consists of an
tain an absorbing mediwm and a sample of | endless tube bent into approximately oblong
eag, and i plece of flexible material forming | shape, a portion of said tube being formed
a portion of one wall of said member so as | of yielding material, an oscﬂlatmﬂ_ or g«
to cause the absorbing medium to change | swinging suppolt for said receptacle, means
its level cr pesition when the pressure on | tor holdmo sald support m a certain posi-
the interior of the hollow member is less | tion, an ‘1b501“'b1110 medium in said recep-
th an atmospheric pressuve. L‘lﬁClB, means for tmppmg a sample of gas
. A device for the purpese described, | i said receptacle, means for roeking said 60
COlllle:SlIlg a pivotally mounted receptacle- receptacle, and mechanism for shownw the
provided in some portion of its surface with | degree of movement of said receptacle. from
a plece of flexible material, said receptacle | 1ts “hormal position.
being adapted to hold a sample of ous and In testimony whereof I hereunto affix my
an. absorbing substance that will mtlnct the | signature in the presence of two witnesses, 5
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