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ABSTRACT

A new system for continuous and automatic measurement of O, uptake
using mini-computer system was developed.

Pulmonary ventilation was measured by the piston type spirometer
with rotary-encoder to detect the displacement of the piston which is pro-
portional to the volume changes. Electric pulse generated from the rotary-
encoder was integrated with electric counter and transfered to the com-
puter system. O, and CO, concentrations in the expired gas were deter-
mined with O, gas analyzer using zirconium sensor and infrared type CO,
gas analyzer and analog signals from O, and CO, gas analyzer were in-
puted to the computer system using A-D converter. O, uptake, pulmo-
nary ventilation, CO, output, R.Q. etc. were calculated by the computer
system.

Accuracy and reliability of the new system were examined compairing
with the Douglas bag method. It was found that the difference in O,
uptake obtained by the new system and the Douglas bag method was less
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than 5% to the extent of 150//min of ventilation and 3.5//min of O,

uptake.

Main factor of the error depended on the difference of O, concentra- .

tion measured by the Douglas bag method and the new system using mix-

ing chamber. In order to obtain higher accuracy, it will be necessary to

improve the mixing chamber.
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MK MEASUREMENT OF OXYGEN UFTAKE 3Kk

nNATE 2718781 TIME 14248232
SUERJECT = KANAIX TRIAL » 2 WEIGHT = S8.5 LKGI
TIME VE 02 co2 voz veo:2 . VO2/EW RQ
LMl LL/7M] C#1 CZ1 CL/7M1 CL/7MI CML/KG/M1
8.30 18.47 2,27 0.20 0.19 3.44 0.2
2 7.77 18.34 2.27 0.20 0.17 3.43 0.87
3 7.73 12.38 2.27 0.20 0.17 3.37 0.88
4 6.89 18.24 2.36 0.19 0.16 3.17 0.87
S 7.02 17.90 2.67 0.21 0.19 Ja.64 0.87
4 8.34 18.53 1.37 0.22 0.11 3.469 0.52
7 8.04 18.40 2.33 0.20 0.18 3.43 0.92
a 7.469 18.50 2.30 0.18 0.17 3.13 0.95
? 8.45 18.40 2.21 0.21 0.18 3.65 0.86
10 7.00 17.92 2.61 0.21 0.18 3.63 0.85
il b5.63 18.02 2.58 0.19 0.17 3.29 0.88
12 7.33 18.05 2.91 0.21 0.18 3.63 0.86
i3 b.76 17.77 2.55 0.22 0.18 3.84 0.78
14 7.50 18.21 2.28 0.21 0.17 3.52 0.82
15 8.1% 18.13 2.30 0.23 0.19 3.94 0.81
16 11.91 17.22 3.12 0.45 0.37 7.70 0.82
17 15.26 17.12 3.20 0.59 0.48 10.11 0.82
i8 14.45 17.035 3.09 0.58 0.44 ?.87 0.76
19 13.24 17.02 3.31 0.53 0.43 ?.01 0.82
20 14.90 17.23 3.21 0.56 0.47 ?.53 0.85
21 15.54 17.75 2.77 0.50 0.43 8.90 0.86
2z 15.83 16.77 3.58 0.67 0.56 11.44 0.84
a3 15.946 16.94 3.38 0.64 0.57 10.95 0.88
24 15.10 16.21 3.42 0.62 0.51 10.55 0.83
25 ig.88 16.71 3.71 0.81 0.70 13.77 0.84
26 22.04 16.84 3.74 0.90 0.82 15.42 0.91
27 21.62 16.68 3.78 0.93 0.81 15.86 0.87
2 21.97 16.77 3.62 0.93 0.77 15.83 0.85
29 28.9% 16.94 3.54 1.17 1.02 19.93 0.87
30 34.07 16.71 3.80 1.36 1.28 23.23 0.95
31 34.87 16.83 3.90 1.42 1.35 24.24 0.9%
32 346.91 16.96 3.86 1.44 1.41 24.69 0.78
33 392.70 16.94 3.82 1.57 1.50 26.83 0.94
34 40.16 17.05 3.74 1.54 1.49 26.25 0.97
35 40.45 17.16 3.65 1.50 1.46 25.48 0.97
36 41.89 16.89 3.72 1.69 1.55 28.92 0.91
37 41.85 17.10 3.64 1.59 1.51 27.12 0.93
38 26.80 17.28 3.56 0.964 0.95 16.44 0.98
39 17.06 18.44 2.69 0.40 0.45 6.78 1.14
40 13.52 18.78 2.26 0.28 0.30 4.7% 1.10
41 16.20 18.31 2.44 0.42 0.3%9 7.16 0.93
42 14.62 18.446 2.44 0.35 0.35 5.98 1.01
43 14.33 18.59 2.35 0.32 0.33 S.92 1.03
44 11.90 18.45 2.27 0.29 0.27 4.99 0.91
4% 13.21 18.81 2.20 0.26 0.29 4,53 1.08
44 11.85 18.60 2.29 0.27 0.27 4.56 1.00
47 12.80 18.51 2.31 0.30 0.29 S.18 0.964
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