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GAS MIXER 
The invention relates to a gas mixer for the produc 

tion of streams of gases mixed at a predetermined ratio 
at a constant rate, in particular of test gases for blood 
gas analyzers. 

Conventional gas mixers are operated on the basis of 
Hagen-Poiseulle’s law of flow, according to which the 
rate of ?ow of a gas passing through a pipe in a laminar 
stream is proportional to the viscosity of the gas and the 
effective length of the pipe. Accordingly, in order to 
keep the flow of gas at a constant level, a laminar cur 
rent must prevail, and furthermore, both the input and 
the output pressures must be kept constant, and finally, 
temperature variations are not admissible since viscosi 
ty is to a considerable extent dependent on tempera 
ture. Naturally, it is rather dif?cult to fully meet these 
exacting requirements. However, for streams of mixed 
gas in conventional gas mixers used in connection with 
blood gas analyzers, constancy of the resulting mixture 
is a must if dependable results are to be obtained from 
the tests, since these results are known to be greatly in 
?uenced by even minor variations of the sampling pres 
sure and of the composition of the test gases. 

It is the purpose of the present invention to eliminate 
the drawbacks of conventional gas mixers. For that 
purpose, for each component of the gas mixture a 
system of ?ow comprising a set of orifice plates 
preceded by a high-precision pressure regulator and 
adapted to be impinged upon by the said component of 
the gas mixtures is provided in a manner known per se, 
the set of orifice plates of each ?ow system consisting 
of two ori?ce plates arranged in parallel relation to 
each other at the input end, the outlets of each ori?ce 
plate of the existing flow systems terminating in a sam 
pling pipe for the supply ofa current of mixed gases. 

In the ?eld of gas chromatography a ?ow stabilizer 
for carrier gas is used, by means of which constant gas 
flows are achieved with the aid of an adjustable throttle 
followed by a set of four selectively insertable ori?ce 
plates. The ef?ciency of this known system is due to the 
fact that its operation cannot be impaired by variations 
of the output pressure of gases passing through the ori 
fice plate at sound velocity, since obstructions are 
propagated at sound velocity only. 
Along similar lines, the present invention provides 

for the gas ?ow of each system to be directed in two 
branch streams through a ori?ce plate, whereupon one 
branch stream each of different flow systems are com 
bined to produce a single stream of mixed gases. Con 
sequently, at least two different streams of gases mixed 
at de?nite ratios are made available at the outlet of the 
sampling pipe, constancy of such mixed streams being 
assured by the maintenance of a constant pressure 
prevailing in front of the ori?ce plates alone. There 
fore, the gas mixer according to the invention is a par 
ticularly useful supplement to blood gas analyzers, the 
smooth operation of which is contingent upon the 
presence of two gas streams composed of carbon diox 
ide and air or carbon dioxide and oxygen, or of two 
other gaseous constituents mixed at different ratios. 

According to a further embodiment of the invention, 
the orifice plates of all ?ow systems are mounted on a 
thermostatized metal block. This makes it possible for 
variations of ambient temperature, liable to upset the 
stability of the gas streams, to be eliminated. Where the 
gas mixer is used as a supplement to a blood gas 

20 

25 

30 

35 

40 

45 

55 

60 

65 

2 
analyzer, it may be advisable to use the attached ther 
mostatizer for keeping the temperature of the metal 
block at a constant level. 

Furthermore, according to the invention, each ori 
fice plate is preceded by a sintering ?lter, the pores of 
which are of about the same size as the holes of the ori 
fice plates. This serves to protect the extremely sensi 
tive ori?ce plates whose holes measure only a few 
thousands of a millimeter, positively against impurities. 

According to another feature of the invention, the 
mixing ratio of the gaseous components are adjustable 
with a high degree of accuracy by means of a high 
precision pressure regulator. In this manner, such 
deviations of the gas composition from the predeter 
mined mixing ratio as may arise owing to inevitable 
measurement tolerances of the ori?ce plates, can be 
compensated by simple means. 

Further details of the invention will become apparent 
from the following description of embodiments of the 
invention with reference to the accompanying drawings 
in which 

FIG. 1 is a schematic drawing illustrating the basic 
idea of a gas mixer of known design, 

FIG. 2 shows the principle of gas flow upon which 
the present invention is based, and 

FIG. 3 is a schematic view of a gas mixer according 
to the invention. 

FIG. 1 is a longitudinal sectional view of a capillary 
tube 1, wherein a laminar gas ?ow in the direction in 
dicated by the arrow 2 prevails. The length of the pipe 
is designated by reference symbol 1. The gas enters the 
device under a pressure p2 and leaves the same under a 
pressure p‘. According to l-Iagen-Poiseulle’s law, for 
the ?ow the relation 

prevails, wherein v is the flow and 1; the viscosity of the 
gas. 

If the flow v through the capillary tube 1 is to be 
maintained at a constant level, both the input pressure 
p2 and the output pressure p, and also the viscosity 1; of 
the gas must be kept constant. This is, however, very 
dif?cult to achieve. The gas mixer of know design com 
prises two pairs of capillary tubes, one tube of each pair 
being impinged upon by pure oxygen and the other 
tube by pure carbon dioxide. Thus two mixed gas cur 
rents of a different composition will be available at the 
output of the unit, both currents being subject to the 
aforesaid temperature and pressure variations. 
On the other hand, the gas mixer according to the in 

vention achieves a constant gas flow along the lines il 
lustrated in FIG. 2. Reference number 1' designates a 
pipe wherein an orifice plate 3 is located. When a gas 
?ows through the ori?ce plate 3 at sound velocity, any 
in?uence of the ori?ce plate output pressure pl upon 
the gas flow is eliminated. In order for the gas inside the 
orifice plate to attain sound velocity, it will suf?ce for 
the condition 

to be met. The flow speed v is then obtained by means 
of the simple relation 

vzpz-F, 

wherein F is the hole size of the ori?ce plate. 
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The first relation necessary for the attainment of 
sound velocity, will always obtain at least in those in 
stances where the emerging gas streams have only at 
mospheric pressure to overcome. This is the case when, 
for example, a gas mixer is used for the supply of test 
gases to blood gas analyzers. 
The gas mixer according to the invention shown in 

FIG. 3 applies the ?ow principle illustrated in FIG. 2. 
The device comprises two flow systems 4 and 4’, of 
which the first, designated by reference number 4, is 
impinged upon by means of compressed air from a gas 
bottle 5 and the second, designated by reference 
number 4’, by carbon dioxide from a gas bottle 5'. The 
gas bottles are provided with pressure-reducing valves 
6 and 6' respectively, in a manner known per se, fol 
lowed by filters 7 and 7’ respectively.,By means of the 
pressure-reducing valves 6 and 6' the pressure of the 
gas emerging from the bottles 5 and 5' is reduced to ap 
proximately 6 kgs per square centimeter. Thereupon, 
the gases are subjected to preliminary cleaning in the 
filters 7, 7’ designed as sintering ?lters with a silica-gel 
insert, the latter serving as a means for dessicating the 
gas so as to avoid corrosion in the attached pipings. In 
one of the following sintering filters 8, 8’ any carryover 
traces of silica-gel are retained. The gases thus puri?ed 
and pressure-reduced are then delivered directly to two 
high-precision pressure-regulators 9 and 9’, respective 
ly._ 
The high-precision pressure regulators 9, 9' designed 

as proportional regulators and impinged upon under 
the same input pressure of 6 kilograms per square cen 
timeter maintain the pressure p2 of both ?ow systems 4, 
4' in front of the ori?ce plates at a constant level, 
namely at the pressure set during calibration. The ef 
fect of the ambient temperature upon pressure 
amounts to a mere 0.3 per cent for every 10 degrees 
Centigrade, and is thus negligible. 
The pressure regulator 9 is followed by two ori?ce 

plates 10, 11, and the pressure regulator 9’ by two ori 
fice plates 12, 13 arranged in parallel relation to each 
other. The ratio of the hole sizes of these ori?ce plates 
10 through 13 is 17 : l7 : 2 : 1, resulting in identical 
?ow ratios, provided the pressures prevailing in front of 
the ori?ce plates are the same. The ori?ce plates 10 
through 13 are thin metal lamina perforated by means 
of lazer rays so as to produce holes of approximately 
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0.001 millimeter. The ori?ce plates are mounted on a 
common thermostatized metal block 14 in order to 
compensate ambient temperature ?uctuations. 
The outlets of one ori?ce plate of each of the two 

flow systems 4, 4' terminate by pairs in a common sam 
pling pipe. The outlets of the ori?ce plates 11 and 12 
and the outlets of the ori?ce plates 10 and 13 are com 
bined to produce a common sampling pipe 16. Thus a 
gas stream comprising two component parts and having 
a predetermined composition is available at the outlets 
of each of the sampling pipes 15 and 16. For example, 
assuming that the afore-mentioned ratio of hole sizes 
for the orifice plates 10 through 13 prevails, the sam 
pling pipe 15 will deliver a test gas containing 5.55 per 
cent carbon dioxide, and the sampling pipe 16 another 
test gas containing 10.53 per cent carbon dioxide. 
We claim: 
1. A gas mixer for the production of constant streams 

of gases mixed at a predetermined ratio from different 
aseous components, particularly for the production of 
est gases for blood gas analyzers, comprising a flow 
system for each gaseous component, consisting of a 
high-precision pressure regulator followed by a set of 
orifice plates, each set comprising two orifice plates 
having an inlet and outlet, the inlets of the said two ori 
fice plates being arranged in parallel relation to each 
other, and each of the said flow system being impinged 
upon by one of the said gaseous components, the out 
lets of each ori?ce plate of the existing ?ow systems 
being interconnected, a sampling pipe communicating 
with each of the said interconnected outlets of the said 
orifice plates and delivering a stream of gases mixed at 
a predetermined ratio. 

2. A gas mixer according to claim 1, comprising a 
thermostatized metal block whereupon the ori?ce 
plates of all of the aforesaid ?ow systems are mounted. 

3. A gas mixer according to claim 1, wherein a sinter 
ing ?lter precedes ‘each of the said orifice plates, the 
pores of the said sintering filter being approximately of 
the same size as the diameters of the holes of the said : 
ori?ce plates. 

4. A gas mixer according to claim 1, wherein the mix 
ing ratio of the afore-mentioned gaseous components is 
accurately regulated by means of the said high-preci 
sion pressure regulator. 


