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7 Claims,

- This invention relates to gas analysis apparatus.

There have been available two general types
of constant pressure gas analysis apparatus. The
first of  these comprises a suitable number of
individual Hempel bipettes which ‘are in turn
connected - to  and disconnected - from  the gas
burette.. Such apparatus is subject to the dis-
advantages that it is not of the unitary. type,
each pipette being' mounted in its own ‘separate
or individual frame, so that although any number
of elements can be used the apparatus is bulky
and it is not readily made pbortable. The:use of
such apparatus is tedious because of the numerous
connections and - disconnections thai must . be
made in conducting an analysis. )

The other form of apparatus for this purpase is
commonly designated as the Orsat type. - Orsat
apparatus is ‘made readily portable, but various
other and important ‘features are sacrificed. - As

previously constructed each Orsat apparatus em-

bodies a rigid assembly of fixed size, i. e., a box-
like enclosure and supporting frame of fixed size
containing a certain number of gas analysis ele-
ments, such as absorption bipettes, beyond which
the apparatus as originally constructed may not
be readily expanded.

It is also characteristic of Orsat apparatus that
a one-piece rigid glass manifold is generally used
for directing the sample to.-the various analytical
elements. Such 'a manifold is fragile and ex-
pensive, it is hard to clean, and it tends to intro-
duce ‘inaccuracies in the results, such as the so-
called capillary error.

Furthermore, the one-piece manifold of the
Orsat apparatus, like its. framework, is of fixed
character, so that it is not adaptable to the use
of additional or special functional elements.

By virtue of the rigid framework and fixed
construction of Orsat apparatus a given assembly
is ‘adapted for analysis of a given type of gas

mixture but is not readily adaptable to other:
types of work. Thus, if it is desired to increase:

the number of analytical elements, or to introduce
special elements varying in character and con-
struction from those for which the assembly was
intended, extensive reconstruction of the frame-
work is necessary. This- entails expense and
difficulties of re-designing, and it may render the
modified structure bulky, clumsy and not easily
bortable. . . :

This feature has militated against the Orsai
type “apparatus, offering handicaps- to - its use,
particularly for research purposes. And in some
instances desirable changes in procedure ‘are

(CL. 23—254)

it is impossible with standard Orsat apparatus
to adapt it so that one gas sample may be under-
going combustion while a second sample of gas is
being subjected to absorption ‘procedure, which
would be highly desirable in many instances.

- Despite these disadvantagesof priorgas analysis
apparatus, however, the art has lacked a sup-
porting framework combining the desirable fea-
tures of both the Hempel and Orsat types of gas
analysis apparatus and eliminating their undesir-
able features, - -

It is among the objects ‘of this invention to
brovide gas analysis apparatus, and a supporting
framework therefor, which is of sturdy, simple
and compact construction, ‘
convertible to increase or decrease the number
or- arrangement of analytical ‘elements, whereby
it is convertible according to need, for using any
number, combination or arrangement of gas
analysis elements, so that a given set-up may be
expanded -or. contracted without the major re=
construction necessary heretofore, is readily port-
able; which minimizes or’ eliminates various dis-
advantages of frameworks used heretofore for
supporting gas analysis apparatus, in which the
various parts are unitary and interchangeable;

and in which the disadvantages. of “one-piece

manifolds and prior types of stop-cock construc-
tion are avoided. Other objects will be recog-
nized by those skilled in the art. -

One embodiment of ‘the invention is shown in
the accompanying drawings, in which Fig. 1 is g
front elevation of a framework adapted to sup-
bort six analytical elements; Fig, 2 an end eleva-
tion and section, of the framework shown in
Fig. 1, taken on line II—II thereof; Fig, 3 a top
sectional view taken.on line IITIIT, Fig. 1;
Fig. 4 a fragmentary rear view of the apparatus;
and Figs. 5, ba and 5b sectional views through
a preferred form of stop-cock used in the gas
analytical elements,

In the framework of this invention  unitary
members.each: adapted to support a gas element,
stich “as_an ‘absorption pipette, or a combustion
tube, and the like elements used in gas analysis,
are removably connected together to form a rigid
analysis element-supporting means, and the com-
posite unit thus provided is carried at its ends
by suitably ‘spaced rigid frame members whose
spacing may be varied according to need. The
number of ' the units may be increased or de-
creased, according to need, by inserting or re-
moving units and by suitably shifting the spaced
relation of the frame members. Most suitably
the-element-supporting means: of the individual
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units takes the form of & horizontal platform,
and either the unit or its platform is adjustable
vertically so as to permit the use of a straight
line manifold irrespective of variations in ver-
tical height of the individual analysis elements.
The units also are connected in alignment to the
same end. By making the units alike full inter-
changeability is provided, which lessens the ex-
pense and affords maximum simplicity and ra-
pidity in effecting changes. .

Having reference now to the drawings, the em-
bodiment shown comprises a pair of vertical side
frame members | and 2 spaced from each other
and removably connected, as by means of bolts
3, to a suitable base 4, which may be a laboratory
pench, or & suitable platform, or carrying case
base. Frame members [ and 2 are of rigid con-
struction so that the completed apparatus will
embody the rigidity necessary in such apparatus.

The analytical elements A, of which three are
schematically indicated, are carried between the
frame members by a supporting structure formed
of a plurality of unitary element-supporting units
5 ‘each having a horizontal platform for receiv-
ing the base of an element A, and the units being
rigidly connected together by removable means.
The supporting structure is connected at its ends
to the frame members.

Advantageously the platform is adjustable ver-

-tically of the unit, and one means of accomplish-

ing this is shown in Figs. 1 to 4. 'The units shown
comprise s back plate 6 having at each side a
flange T extending forwardly and rearwardly of
the plate, as seen in Fig. 3. A front plate 8 pro-
vided with a horizontal element-supporting plat-
form 9 extending forwardly therefrom, is mount-
ed betwen the front ends of flanges T, which act
as side guides while permitting front plate 8 to
move vertically therebetween. Intheform shown
platforms 9 are substantially circular, inasmuch
as the analytical elements preferably used are
of such form, and each platform is surrounded
by ‘an upwardly projecting rim 10, to hold the
element in position on the platform. Platforms
§ may, of course, be of & form adapted to ana-
lytical elements of the more customary design in
which two compartments are connected together
at the bottom by an integral U-shaped tube. It
is preferred also to cover the base with a layer of

felt i1, to minimize danger of breakage of the

glass apparatus when placed on the platform.

The platforms are vertically adjustable relative
o the back plate, to permit the use of a straight
line manifold, as indicated in Fig. 1. To this end
any suitable means may be used for adjusting
front plate 8 relative to back plate 6 and for
locking it in adjusted position. In the embodi-
ment shown a bolt 12 extends rearwardly through
front plate 8 and through a vertical slot 13
formed in back plate 8, to act as means for com~
pressing the two plates together to hold the front
plate in adjusted position. When bolt (2 is
joosened front plate 8 may be moved upwardly or
‘downwardly, to compensate for differences in
height of elements A, and then locked in position
by tightening the bolt. In Fig. 1 four of the
front plates are shown locked at one level, and
two of the elements at different levels, to indicate
such adjustment.

Preferably each of the units is also provided
with means for holding the elements rigidly in
place. To this end each unit is preferably pro-
vided with a vertical rod (4 carried by the back

_plate, as for instance by a lug 15. Rods 14 act

then to carry means for clamping the elements

-plished simply by spring clips
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This may be accom-~
16 connected to
the rods and adapted to snap around the neck
of the element, as indicated by the three ele-
ments shown in Fig. 1. .

The units are connected together to form a
rigid- composite element-supporting structure
which may be modified at will by introducing or
removing units. With the units shown this is
accomplished by bolts T extending through 10
fianges T at the rear of back plates 6, as shown
particularly in Fig. 4, the units being positioned
side by side, with their flanges in contact and
with the back plates aligned both longitudinally
and vertically, as shown in Figs. 3 and 4. The 15
supporting structure thus provided is carried at
its ends, by any suitable means, as by frame
members | and 2. Preferably each frame mem-
ber carries a pair of slidable split ring members
18 whose bolt 19 extends through the contiguous 2o
flange 1 of the back plate & of the adjacent end
unit 5, as may be seen in Fig. 3. In this manner
the supporting structure is carried rigidly by
the frame rods, but it may be moved vertically
thereof as need be. 25

There is thus provided a rigid, compact and
sturdy framework for supporting gas analysis
apparatus. which is essentially unitary, but
which may be modified at will to meet any condi-
tion required. The illustrative form shown em- 3¢
bodies six units, so that it is adapted for uses
requiring up to six analytical elements. If some
particular analysis requires more elements it will
be seen that these may be readily inserted in the
structure between any two adjacent units 6, 3g
or between the end unit and the adjoining
frame member, connecting them in the manner
described and shown. The side members | and 2
are moved correspondingly farther apart. Or, if
fewer elements are needed, the excess units are iy
removed in a manner that will be apparent, The
units comprising the analytical element-support-
ing structure are simple to use and install, and
being standardized or interchangeable, necessary
changes are effected quickly, without particular 45
or unusual tools being required, and any assembly
from a simple one-pipette apparatus, to the most
elaborate, is readily and rapidly built up, with
the accompanying features of simplicity, sturdi-
ness and compactness, so that the apparatus is 50
adapted to portable as well as laboratory uses.

The invention contemplates in its preferred
embodiment the use of straight line manifolds,
and this is made possible by vertical adjustment
of the element-supporting platforms. The main 55
conduit arms of the stop-cocks 20 of the ele-
ments used are then connected by short lengths 21
of rubber tubing at their ends, whereby the arms
provide the desired straight-through manifold,
as shown in Fig. 1. 80

This eliminates the inflexibility and fragility
inherent in the one-piece Orsat manifold used
heretofore, and experience shows that it reduces
the number of connections that must be made.
1t provides & maximum of flexibility and adapt- g5
ability with a minimum of fragility, which is par-
ticularly desirable when introducing or removing
pipettes, and it eliminates the lack of adaptabil-
ity of the prior types of one-piece manifold. Hav-
ing the rubber connections in the horizontal line 7o
of the manifold also offers the advantage that
the rubber connections are not continuously sub-
jected to the action of vapors from the absorb-
ents, because they are separated from the ab-
sorbents by stop-cocks, preferably integral with 75

near their upper ends.
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the elements, which prevent contact between the
vapors and the rubber’connections when the ap-
paratus is not in use. Accordingly the connec-
tions last longer and need not be replaced as fre~’
quently as in'prior apparatis; [0

- Further advantages are to ‘be‘at‘té.ilied‘i by thel

use- of a’special form of stop-cock whose con-
struction may be understood best by reference to
Figs. 5, 50 and 5b. 'This comprises a main con-
duit formed by a pair of side arms:22 .connected
to the stop-cock barrel .28 with: their bores open-
ing in alignment into the barrel in & plane:above
a parallel plane passed through the longitudinal
axis of the barrel.  The branch conduit of ‘the
stop-cock, leading to the ‘pipette, is formed by a
side arm 24 connected to barrel 23.in the plane
of arms 22 but at right angles to them.: The plug
25 of the stop-cock 'is provided with-a straight
bore 26 displaced above the axis in: a manner
similar-to that of arms 22, so. that in the posi-
tion shown in Fig. 5 a ‘straight-through main
condult run is provided. - This construction pro-
vides also for connecting any two of the side arms
by rotating the plug, in a manner which over-
comes the disadvantages of prior types of three-
way stop-cocks. . The other two positions of the
plug, for connecting the branch with either of
the main arms, are shown-in Figs. 5a. and 5b.
The construction shown and described embodies

‘the advantage that the dead capillary  spaces

heretofore encountered in the vertical branches
have been materially reduced by this cock ‘con-
struction, which- places the stop-cocks in  the
line of the main capillary of the manifold. The
special form: of- stop-cock shown rénders the
manifold completely flushable and easily cleaned,
as by inserting a length of cottoh-covered wire
and pushing it completely through the manifold
from one end to the other, and this can be done
without -removing any part of the apparatus.
Such cleaning is not possible with other stop-
cocks and manifolds available heretofore for this
purpose. )

The feature of flushability also" permits the
user to remove any-absorbent that. may acci-
dentally have been passed beyond the stop-cock,
without taking the apparatus apart.  And this
construction avoids the ‘disadvantages that are
bresent in-three-way stop-cocks having L-, V-,
or T-bore plugs, or 120° arm positioning, such as
increased capillary space or trapping of small
bubbles of gas. .

"It will be understood that other elements u§ed )
In such an apparatus, such as burettes, sampling

tubes or bulbs; and the like, may be supported
from the side frame members; as indicated by gas
burette 27 and water jacket 28, shown carried by
means of ring supports 29 mounted on frame
member 1. = Also, additional rods, similar to those
used for the side frames, may be mounted on the
base for this purpose. y

It will be understood that .although the unit
construction shown constitutes the preferred em-

bodiment, the invention is not restricted thereto.

Other forms of units, and other means of. con-
necting them together and to the frame members,
may be used, for example, while embodying the
gist of the invention, viz.; a unitized framework
for supporting gas analysis apparatus which may
be enlarged or made smaller quickly andeasily
with no change in the framework itself, while
retaining -advantageous constructional features,
such as those described hereinabove.

The unitized construction which underlies the
invention affords maximum flexibility. of -adapta-

3
tion to varying needs, enlarging’ all of ‘the scope
of "applicability, as compared with prior frame-
works, and providing by standardized construc-
tion elements s framework to fit every need.
The number of pipettes and their arrangement is
not limited, as it was with earlier frameworks used
In ‘Orsat type apparatus. - The analytical  ele-
ments may be shifted af will, as to number. or
disposition, for eXample to subject one sample
to combustion . while another is undergoing ab-'1
sorption, which is not possible with the Orsat
type. . Other advantages will ‘be understéod by
those skilled 'in the art. : :

“-No claim' is made herein to the novel stop-
cock construction shown and ‘described, - claims 1
thereto being ‘presented in a: co-pending ‘appli- -
cation filed by me.

= According to the provisions of the patent stat--
utes, I have explained the principle and construc-
tion of my invention and have illustrated and 2
described what I now consider to represent its
best embodiment. However, I desire to have it
understood that, within the scope of the append-
€d clainis, the invention may be practiced other-
wise than as specifically illustrated and described. 2

I claim::

1. Gas analysis apparatus framework compris-~
ing two rigid vertical frame members spaced from
each other, g plurality of individual unitary sup-
porting members carried by said frame members 8
and each provided with g horizontally extending
analytical element-supporting platform, said sup-
porting members being arranged in alignment
and rigidly connected together by removaple con-

5

0

5

0

5"

02

Hecting means adapted to permit the introduction 35

or removal of units aceording to need, slide mem-
bers: carried by the frame members for adjust-
ment vertically thereof and adapted to be locked
in adjusted bosition, and mesans connecting the
end units to said slide members, 4
2. Gas analysis apparatus framework compris-
ing two rigid vertical frame members spaced
from each other, a plurality of individual Unitary
interchangeable supporting members carried by
Said frame members and each provided with a 4
vertically-adjustable horizontally-extending an-
alytical element-supporting platform, means re-
movably connecting said supporting members to-
gether in rigid alighment between. said frame

0

5

members and permitting the introduction or re~ 50

moval of units according to need, vertically-ad-
Jjustable slide members associated with each of
said frame members adapted to be fastened in

adjusted position, and means connecting the end 55

units to said slide members.
- 3. Gas analysis apparatus framework compris~
ing two rigid vertical frame members spaced from
each other, a plurality of individual unitary in-
terchangeable analytical element-supporting
members carried by said frame members and
each composed of a vertical back plate, a front
plate provided with a rigid horizontal platform
extending forwardly therefrom, and means asso-
ciated with said plates for vertical adjustment
of the front plate relative to the back plate, said
supporting members being arranged with their
back plates in alignment between said frame
membpers, means connecting said back plates to-
gether to rigidly hold said supporting -units to- 7
gether and permit introduction or removal of
unifs according to need, and means connecting
the end units to said frame members.

4. Gas analysis apparatus framework compris- .

6

0

0

ing two rigid vertical frame members spaced from 15
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‘pers carried by said frame members

‘relative to said back plate,

4

each other, a plurality of interchangeable in-
dividual - unitary analytical clement-supporting
members carried by said frame members and each
composed of a vertical back plate provided with a

- vertical slot, a front plate provided with a rigid

horizontal platform extending forwardly there-
from, and a bolt associated with the front plate
disposed in said slot to permit vertical adjust-
ment of said platform and locking of the platform
position, said supporting members
being removably connected together between said
frame members, vertically adjustable slide mem-
bers mounted on said frame members adapted to
be fastened in adjusted position, and means con-

-necting the end units to said slide members.

5. Gas analysis apparatus framework compris-
ing two rigid vertical frame members spaced from
each other, a plurality of individual unitary inter-
changeable analytical element-supporting mem-
and each
composed of a vertical back plate, a front plate
provided with a rigid horizontal platform ex-
tending forwardly therefrom, means for fasten-
ing the front plate in vertically adjusted position
and a clamping rod
extending upwardly from said back plate, said
supporting members being removably connected
together between said frame members, vertically

adjustable slide members carried by said frame
‘members and adapted to be fastened in adjusted

position, and means connecting the end units to
said slide members.

6. Gas analysis apparatus framework compris-
ing two rigid vertical frame members spaced from

-each other, a plurality of individual unitary

interchangeable analytical element-supporting
members carried by said frame members and

‘wardly of the plate,

2,026,842

each composed of a vertical back plate having at
each edge a flange extending forwardly and rear-
a front plate disposed be-
tween the flanges on the front side of said back
plate and provided with a rigid horizontal plat-
form extending forwardly thereirom, and means
associated with said plates for adjusting the front
plate vertically of the back plate, said support-
ing members being: arranged with their back
plates in alignment and removably connected to-
gether by bolts passing through the rear flanges,
and means connecting the end units to said frame
members.

7. Gas analysis apparatus framework compris-
ing two rigid vertical frame members spaced from
each other, a plurality of individual unitary
interchangeable analytical element-supporting
members carried by said frame members and each
composed of a vertical back plate provided with

10

a vertical slot and having at each edge a flange 20

extending forwardly and rearwardly of the plate,
o front plate disposed between the flanges on the
front side of said back plate and provided with
a rigid horizontal platform extending forwardly
therefrom, and a bolt associated with said front
plate disposed in said slot for vertical adjustment
of the platform and locking of the platform in
adjusted position, said supporting members be-
ing arranged with their back plates in align-
ment and rigidly connected together by bolts
passing through the rear flanges, vertically ad-
justable slide members carried by the frame
members and lockable in adjusted position, and

25

means connecting the end units to said slide 35

members.
MARYAN P. MATUSZAK.




