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To all wlrony [E ey cONCET.

Be it known that I, ALEXANDER BAYER, !
chemist, a subject of the Emperor of Austria-

Hungary, and a restdent of 4 Roseggergasse,
Brinn, in the Empire of Austria-tlungary,
have invented certain new and useful lm-
provements in Apparatus for Gas Analysis,

of which the following is & specification.

The subject of myv invention 1s &n appara-

tus for analyzing gases which enables the va-
ricus constituents of a cas to pe determined
in succession and graphically registered.
For the purpose in view 1 employ 1. speclal
combination of vessels for absorbing the
ous constituents of the gus and improved
registering mechanism. Solid absorbents
are found to be most suitable for use in this
connection, and as their use, owing to the
chemical reaction, ceecasions the generation
of so much hect thet the nieasurement of the
gases is rendered inaccurate I provide means
for cooling the he:ted gases or gas residues,

same temperature. |
My invention is illustrated in
panyving drawings, which show two forms
construction of the new apparatus.
Figure 1 is a front elevation with the front
wall removed of the appuratus cdapted for
liquid sbsorbents. Fig. 2 is a section on the
line z x of INig. 1. _
with the front wall remoeved of the appara-
tus adapted for solid absorbents. Fig. 4 1S 2
section on the line ¥ y of Kig. 3. _
vertical section of the vessel for solid ab-
sorbents. Fig. 6 is a vertical section of the
cooler. Fig. 6 is a section through such
cooler on the line z z of Fig. 6. Fig. 71s a
side elevution of the registering apparatus.
Fig. 8 is a vertical section of the scine drawn

&1 A
Lile aCColil-

" to an enlerged scale, portions of the drum
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59

and stand being broken away to save space.
Fig. 9 is a section through the registering ap-
paratus, taken on the line A Bof Fig. 8.

Referring more particularly to Figs. 1 and

2, the appuratus consists of & case or box K.

on the shelf T, in which two gas-mmeters B C

“are placed. Instead of only two several me-

ters may naturally be employed. The me-
ters communicate with each other through
pipes cd, vessel L, and pipe ef. Above the
shelf T a pipe A conducts
the case £ to the meter B.

.
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Fig. 5 1s a

through the side of

]

e b el L S S S———— —

- e mi - —ge R s T -

Fig. 3 is & front elevation |

*P is a hydraulie air-pump, !
ter-suppl™ pipe to the same. The pump 18
connected with the meter C by piping 1h 7.
At the bottom of the case K a vessel D is lo-
cated. into which there dips a pipe g, the up-
per end of which enters 2 closed vessel 4,
which stands on the shelf T.  The vessel K is
connecied-by a pipe u, provided

It is aleo provided with a pipe ferminating
with @ cock 7. which is located over ihe fun-
nel-shaped top end of a pipe 5, whica com-
municates with the upper part of the vossel L

Suppose, now, that it is desired to deter-
mine quantitatively the percentage { car-
bonic acid in certain eases of combuséicn or
in the gases from a lime-kiln. The ¢ ‘hnder
L isfirst filled with coke moistened Eﬁ'itil soda-
lye and the cock u’ of the pipe u closed. The
air-pump P is then worked and the gas to be
analyzed conducted through the pipe A. The
sas flows through the meter B and causes the

so that the measurements are o]l made at the i indicator G’ to rotate at a certain rate ().

The gas from the meter B passes through the
nine od into the evlinder 1., in which the car-

l_ll 5 VLY A LA W
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bonic acid is absorbed by the soda-lye. The
cas thus deprived of its carbonic acid flows

out of the cylinder L through the pipe e to
the second meter C, where it actuates the 1n-
dicator G”” with decreased velocity. -
A third meter may be-connected with the
meter C in similar manner, together with &n-
other absorbent-container, &c., for the pur-
pose of determining the amount of a second

constituent of the gas, anrd so on.

The measured gas is sucked out of the me-
ter C (or in the case of three or more meters

‘out of the last one) through the piping ght by

the air-pump P and escapes through the ap-
aperture k' in the latter. "The water for
working the pump P leaves the latter after

performing its work througha suitable.exit m.

To run lye into the vessel E, the cock A/ 13
' closed and the cock ' opened, whereby by

means of the pipe uhi a vacuum 13 produced

' in the vessel E, so that lye flows from the

vessel D into the vessel E. The lye runs out
of the latter in a slow continuous sireamn

" through the pipe r and cock 7/ (opened to the

desired extent) and descends through the
pipe S into the vessel 1. Thewaste liquids
flow out of the latter vessel through the pipe

! ¢ into the duct N.

being tue wu-

-y |
5 .
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with u cock
', with the pipe ki, furnished with » sock AL
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The absorbent liquid can, if desired, be
contained in the meters in place of the seal-
ing liquid, (water,) in which case the vessel L
can be dispensed with. o

Referring now to the apparatus designed

for use with solid absorbents and shown 1n
Figs. 3 and 4, the gas to be analyvzed betore

entering the first meter B passes through a

~ cooler I¥, fully described hereinafter, and after

I0
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leaving the meter B flows through the pipe
ed into the vessel L/, equally .deseribed
hereinafter, containing the absorbent, which
itleaves through the pipe ¢fand passes through
the cooler F and through the pipe f into the
second meterC. This latter meter 1s connect-
ed with the air-pump P’ by the piping gha. This
pump may be of the simplest construction,
since there is no very considerable vacuum to
produce. Cooling-water Is supplied to the
cooler F by the pipe 1 and leaves by the pipe k
k' to the pumpllj’ to cause asuction in the pipe
h. Asshown in Fig. 5, the said vessel L con-
sists of a pot provided with an exit L and

havine a perforated or sieve-like false bottont

z, upon which the sohd absorbent medium
rests. At the top of the vessel is an annular
gutter or trough 2, mnto which fits the like-
shaped rim z* of the cover L% which 1s pro-
vided with an outlet Lt The gutter 2’ 1s
Glled with vaseline, soft soap, or other suit-
able fatty medium for the purpose of effecting
an air-tight joint between pot and cover. As

shown in Fig. 6, the said cooler I consists of a

35
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cyimdaer oi sIeed inetal proy ided w ith two

finely-perforated partitions K F? and pipes

2 extending from each hole In tlie one parti-
tion to the corresponding hole in the other
I (See also Fig. 6*.) Above the
partition ¥’ and below the partition F? ver-
tical walls I/ H? are provided, so that above

two chambers O O’ are formed and below |
_two chambers O* O3, |

~ The pipe b enters the chamber O, and the
pipe f enters the chamber O’. From the
chamber O? there conducts the pipe " and
from the chamber O? the pipe f’. The pipe
I’ leads into the space or chamber interme-
diate of the two partitions F’ F?, and a pipe k
conducts from this chamber. The cooling-
water can thus enter at U/, flow through the
entire cooler, and leave at k. »

The gas to be analyzed enters the chamber
O by the pipe b, passes through the pipes f*
to the chamber 0% and leaves the latter
through the pipe &', flowing thence to the
meter B. The warm gas leaving the vessel
1/ enters the chamber O’ at f, flows. through
the pipes /7, leading to the chamber 0%, aad
passes through f” to the second meter C. In

’

this manner both gases are reduced to the

same temperature and are therefore meas-
ured at a like temperature.

The registering mechanism R, as shown in | meshing with a toothed wheel 15.

Figs. 1 to 4, is connected by bevel-gear and

with the gas-meters. This apparatus is illus-
trated in Figs. 7 to 9 and is comprised of the
following details of construction: There 1S 4
differential gearing 4 of well-known construc-
tion, the purpose of which is to convert the
oppusing, slow, and irregular movements of
the shafts 2 and $ into a rotary motion rep-
resenting the difference between the angular
velocities of such shafts. The latter are
mounted in the respective sides of the casing
V, in which the working parts are contained,

“and in bearing-arms 20 21, disposed there1a.

The said latter motion is transmitted to the
toothed rira 5, which is connected with the
differential eearing. To such end the bevel-
wheels 4¢ 49 of the differential gearing 4,
which gear with the bevel-wheels 4* 47, keyed
to the shafts 2 3, respectively, are individ-
ually rotatable at the opposite ends of an
axis 52. 'This axis is held in position by the
ends of the shafts 2 3. For this purpose 1t is
furnished with a nave 5b, in which the suid
ends are engaged. To the axis 5° the said
toothed rim 5 is secured, so that 1ts center
coincides witk the axis of the shafts 2 and 3.
The rim 5 meshes with the toothed wheel
6, keyed to the shaft 7, mounted m the bear-
ing-arms 20 21. At the end of this shaft a
ulley 8 is secured, against which is pressed
v a friction-roller 10 a bar 9, suitably
%uided below at 12, so that it may be raised
»v the pulley 8. The bar 9 carries a style 11
at the top, so that as the bar 1s raised the
stvle 11 makes an almost vertical stroke on
the drum 13. This drum carries, as is well
known with such recording arrangements, &
sheet of paper 23 and is driven by clockwork
(not shown) about a vertical axI1S. .
The friction-roller 10 is carried by an arm
19, pivoted to & suitable support 22 and en-
aaged by a spring 18, fixed to such support,
Fig. 8, so that for the purpose stated the
roller 10 is pressed against the bar 9. ‘The
length of the line which the style thus draws
depends upon the period during which the
rod 9 is pressed agamnst the p_ull_(ﬁ}' R and, fur-
ther, upon the circumferential velocity of the
pulley 8. If now a certain interval of time—
say three minutes— 1s regarded, then during
such period, depending upon the variation of
ihe circumferential velpcity of the pulley 8,

the style 11 will draw lines of different length.

The motion of the shaft 2 is constant, since
the oas-meter B is operated at the same
sgeeg by the original gas. This shaft 2 1s
therefore employcd to bring the style 11 back
to its initial position in definite intervals of
time. This is necessary, since the bar, owing

to its own limited length, can only be raised

to a certain extent. For this purpose a pin-
ion 14 is keyed to the shaft 2, such unin
o the

latter is secured a pin or stud 16, which at

1 shafts 2 3, rotating in opposite directions, 65
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each complete revolution of the wheel 15
strikes a projettion 17, secured to the pivotal
arm 19. On the pin 16 striking the projec-
tion 17 the roller 10 is moved away from the

rod 9, and the latter then descends by grav-.|
ity, whereupon it is again pushed upward, |

the pin 16 releasing the projection 17, so that
the style 11 commences to draw a new line.
Since the drum 13 makes one revolutioa in
twenty-four hours, ithe diawn lines located
one beside the other end whose bases are all
on the same level—namely, that correspond-
ing with the lowest position of tie bar 9—will
b;r reason of the irregular motion of the drum
of the meter C be of different heights, so that
their summits will fcrm a day-diagram.
~ For the purpose of better explanation of
the operation and object of the registering
appsratus I will now proceed to give a prac-

tical example. +

If, for instance, through both meters B and
C ordinary air-is allowed to flow, the drums
will be drivenat the samespeed, the differen-
tial gear—i. e., rim 5—will not move, so that
the pulley 8 and rod 9 fecieve no motion, and
the style 11 accordingly makes a horizontal
line onthedrum. If now,instead of airagas
containing ten percent. of carbonic acid 1sal-
lowed to How through the meter B, then after
absorption of the carhonic acid by an absorb-
ent medium subsequent to passage through
the meter B the drum of the meter C will

move with a velocity of only 0.9 that of the
driim of the meter R, |

L~ F T mlgguge slis- =mt el G

 The differential gearing—i. e., rim 5—will
move with a velocity of 0.1—that is to say
the difference between the velocities 1 and

0.9, and this velocity will b= transmitted to

the style 11.

- The gear of the registering apparatus 1s

. preferably so a’rran%ed that the style 11 is al-

ways raised two millimeters when the drum of

~ the meter C has a velocity one per cent. less

" ter C ten per cent.
0

"than that of the drum of the meter B. In

the present case, therefore, the style 11 will
draw a line twenty millimeters long—that 13

to sayha* line twenty millimeters long indi-.
t

cates that in the gas passing through the me-

ess has been measured
than in the gas which entered the meter B.

* Having tius described my invention, I
claim as new and desire to secure by Letters

" Patent of the United States—

15
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" 1. Ina gas-analyzing apparatus, in combi-
nation, gas-meters connected in the gas-pipe,
shafts driven in opposite directionsLy the me-
ters, graphical regisiering mechanism, and
differential gearing transmitting the Giffering
motions of the shafts to the said registering
mechanism, substantially as described. '

2. In a gas-analyzing apparatus, in combi-
nation, gas-meters connected in the %;tes-pipe,
an absorbent-container connected between

|
l
l

-
[
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the two meters, shafts driven in spposite di-

rections by the meters, graphical registering
mechanism, and differential gearing trans-

mitting the differing motions of the shafts to -

the said registering mechanism, substantially
as described. | o
3. Ina gas-analyzing apparatus, in combi-
nation, gas-meters connected in the gas-pipe,
an absorbent-container connected between
the two meters, and a cooler divided into two
compartments, through one of which the gas
passes prior to entering the first meter, and
through the other of which it passes after

| leaving the absorbent-container and prior to

| sel by perforated

entering the last meter, substantiaily as de-

scribed.

4. A cooler for gas-analyzing apparatus
comprising a vessel having chambers at the
ends divided from the remainder of the ves-
artitions, walls dividing
each of the said end chambers into two com-
partments, and pipes extending frem the

holes in ona }ferforated partition to the corre-

sponding Holes in the other partition, said
compartments a1t one end being furnished
with gas-inlets, and the said compartments
at the other end with gas-outlets, and the cen-
tral pipe-chamber being provided with a wa-

70
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ter-inlet at the oneend and a water-outlet at :

the o]iposite end, substantially as described.
5. In a gas-analyzing apparatus, a solid

absorbent-container, comprising a vessel hav-

ino a gas-inlet near the bottom, and an annu-

lar trough &t the top, adapted to contain a

fatty sealing medium, and a cover having a
gas-outlet and a guttered rim fitting into the
trough of the vessel, substantially as de-
scribed. | -

6. In a gas-analyzing apparatus, in combi-
nation, gas-meters connected in the gas-pipes,

95

100

shafts driven in opposite directiors by the

meters, a toothed rim, differential gearing
transmitting the differing motion of theshafts
to thesaid rim, a third shaft, & toothed wheel

10§

mounted thereon and driven by the said rim,

a friction-pulley keyed to this shaft, a ver-
tically-sliding bar, guiding means for the lat-

ter, spring-actuated means pressing the bar
against the friction-pulley, a style carried .by

110

the said bar, and a rotary drum marked by

the style, substantially as described.

7. In a gas-analyzing apparatus, in combi-
nation, gas-meters connected in the gas-pipe,
shafts driven in opposite directions
meters, a toothed rim, differential gearing
transmitting the motion of the shafts to the
said rim, a third shaft, a toothed wheel mount-
ed thereon and driven by the said rim, a fric-
tion-pulley keyed to this shaft, a vertically-
sliding bar, guiding means for thelatter, a pin-
ion mountegucl)n one of the said first-named
shafts, a toothed wheel, the pinion and hav-
ing a lateral stud, a friction-roller, a spring-

11§

by the
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actuated pwoted lever carrying the said |

roller, and pressing it against-the pulley, a
pr«:gectmn on the said lever engaged by the
said stud on.the toothied wheel rot&tlng, a
5 style carried by the said bar, and a rotary

drum marked by the style, substantmllv S
descnbed _ -

e
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- In witness whereof I have hereunto signed
- my name, this 16th day of December, 1904,
in the presence of two subscribing witnesses.

ALEXANDER BAYER.
“ itnesses:

A. W, DO‘\TEGAN S -
HERMANN SCHALLINGER S

I
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