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This method employs Bovie's law for “spring of
the air” to allow measurements of thoracic gas
volume. The subject is seated inside a closed

_ chamber (body plethysmograph) and makes small
inspiratory and expiratory efforts against a closed
breathing tube. The pressure change of gas in the
chest is measured by use of a mouth pressure
gauge. The change in volume of the gas in the
-tungs is measured from the small pressure change
in the gas around the body. Thoracic gas volume s
calculated using Bovyie's law. The volumes were
compared with those obtained by other methods
in normal subjects and patients. [The SC/® indi-
cates that this paper has been cited in over 1,000
publications since 1956.)

Arthur B. DuBois
Joha 8. Pierce Foundation Laboratory
290 Congress Avenue
New Haven, CT 06519
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On january 4, 1954, t did the last of a long series
of experiments on oscillation mechanics of the
lungs and chest in humans. But Comroe had
placed the body plethysmograph, which he and
Botelho had had built the previous year, in the
same room of the Gates Pavilion that he assigned
to me on Jaauary fifth. :

My lab notebook contained the following entry
on january seventh: “Body Plethysmograph. Sub-
jects: Burgess and DuBois. Attempt to demon-
strate FRC by compression of alveolar air, by Val-
salva and Muller.” (1 then sketched a man in a box,
a tube [eading from his mouth to a Lilly capaci-
tance manometer connected to the X-axis input of
a CRO, and another Lilly manometer attached to
the wall of the box and connected to the Y-axis in-
pul. A slanting line was drawn on the face of the
CRO.) .

“The subject strains against a venous pressure
head recording on the Y axis. Body volume is re-
corded on the X axis. The slope of the line is the air
capacitance in the lungs. 1t increases when the
lungs are full, decreases when they are empty. No
tracings were made. The method has been used by
Botelho and Nims in cats.” (The axes had been
changed between experiments.)

My next note was a week later. 1 wrote: “8ody
Plethysmograph. To show airway resistance Botel-
ho showed alveolar pressure by changes in body
volume during airflow (unpublished). We are to try
and clean this up. She had difficulty because on ia-
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spiration the volume increased unduly, so that on
expiration the volume did not return to normal.
This was not entirely due to metabolism, tempera-
ture or humidity. .

“We set up as follows,” [sketch shows CRO, two
gauges— one to mouth side of flowmeter on X axis,
the other to box wall on Y axis~ and a man seated
in a box), “giving Pp,, and V mouth on the C.R.O.

“With deep breat mg we find the same as Botei-
ho. With rapid shallow breathing, we obtain a
good line of resistance on the scope. This amounts
to panting” (sketch of S shaped line on CRO face).
“Adding tubing (dead space), rubber bag for re-
breathing, and intermediate rate-volume studies
showed an effect as follows (sketch). Adding tub-
ing changed the intermediate to a slower r>te,
larger volume. Interpretation: Botelho's diffici.ty
was probably that when the iresh air hits the alve-
oli it is warmed, wetted, and its CO,/O, ratio in-
creased. This is all counteracted by re treathing.
the dead space.

“it is planned to test airway resistance by pant-
ing in the box. Sudden closure of a shutter will give
the P-V ratio aof the alveolar air itself, permitting
calibration of v.”

- The next entry is January 16, 1954: “Airway Re-
sistance. Subject: Ferdinand Kreuzer (sketch). The
subject gives rapid shallow breaths. This results in
S shaped line traced with Oscillotracer, mean
slope of central portion is 1.7 inchjinch. The verti-
cal gain is reduced 10 1, and shutter closed to ob-
tain FRC (tracing, slope 0.60 inchfinch).” (There foi-
low caljbration factors and calculations showing
R =PIV = 14 ¢m H,0/Lisec)”

Two research fellows, George Bedell (now at the
University of lowa) and Robert Marshall (Oxford
University) did most of the meticulous compari-
sons between the plethysmographic method for
thoracic gas volume and the seven-minute nitro-
gen washout method for FRC.

But it had been Comroe who had recognized
that the plethysmographic methods for thoracic
gas volume and airway resistance would have
great clinical utility, and therefore that these
methods would have to be proven accurate be-
yond any reasonable doubt.}

t was appointed the third Bowditch Lecturer of
the American Physiological Society and received a
Research Career Award partly as a result of these
papers.

The latest use | made of the box was with Rich-
ard L. Day? to compare atveolar pressures during
back blows and Heimlich maneuvers employed to
treat choking.

There is a monograph on “Body plethysmogra-
phy.”3 In addition, recent duscusslons of the meth-
ods have been published.?-
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