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A method of calculating the mean depth of resplra[Ion by means of a planimoter from spirographlc and 
bronchosplrographic dRtR is described. The mean depth of respiration .(am} is determined by the formula: 

am =I -~- , where S represents the area of a figuro bounded by a broken line obtained by joining the upper and 

lower ends Of n~ighbortng segments expressing the amp!Rude of Individual Inspirations on the InventOried 
portion of the s plrogram, measured by a planimetcr; and ~ is the distance between cuts representing t~ 
amplitudes of Lhc ftra~ and last Inspiration. 

The combined and differential sp~rograma provide complete in~ormaIion on the funetipnal st~ el 
each lung. llo~Vero their ar~l~is requires mm~y calculations, a largo proportion of which is concerned 
with determining the mean value o~ the depth o[ InspI~tion In order to obtain tha minute respiratory voluraa 
~mv). 

In many diseases requiring In~stigatlon of pulmonary ventilation, variations among lndivId~l r~a- 
plratory cycles arc observed, makin~ it Impossible to t~e anyone of them as the mean amp!it~de of Ins- 
piration or to avem~ t~es~ cycles over a period of I rain, because thls would lead to considarabla distor- 
tion of th~ Indic.ca of ex~erv~l respiration. Accordingly, in order to obtain relIablr data for pulmonary 
ventilation tt is necessary to measa~ son~ hundrJds os llr~s of inspirations on the spirogram, ~e~by 
wasting much time and effort in talking,oil .  

The suggested method of dcte.-~ni~tlon of th~ mean depth of rcsplr-~tlon by means o.~a p!anlmcg~r 
considerably reduces the time spen~ in calc~ala~Ion. 

According to the genera! rules for use of ~ planImeter, ~h~ area (S) of a segment of the spIrogr~am 
Is measured in square mil!Ime~ers by tracing t h a o ~ n c  o~ the flgur~ A~, A l, . ,  An, � 9  B l, B~ {ri~. I)~ 
bounded by a closed Hncd ob~Ined as a rcsul~ of Joinlng the. upper sad lower end~ o[ neighboring segr~en~ 
A ~ ,  A I ~ , . .  � 9  AnB n, refleeHng the amp!Rud~ of lrA~.id~.~! insp~ra~loaa, successively. The d i s ~  (~} 
between the s e m e n , s  A ~  and AnBn. whlch are tho ~mph~ ~ ofthe first and last Inspirations, {a t~ca 
measured tn miilimet~.,r~. To obtain Lhemean value of the dop~h o~ r respiration (am), S mus~ bc divided byl. ~ 
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The H ~ a r  v~l~e am r o b ~ n e d  is conv~r~cd la~o milliliters by m ~ p l y l n g  R by 2, the scale wal~  
of the spircgrn~h, Thi~ ~ve~ ~hc ~qu~d me~ dep~ c$ ~9{~on, 

Tb~ c ~ p ! e  given b~ow shov~ ~h~ or~er of fi~e caIc~lalXo~.s ~nd also Lho~r ~ p t i c R y .  Balor~ o ~ -  
lining the spi~og~n~ fi~e co~n~in 3 ~ecb~n~sra Sho~'a t!~a numboy 4.535. After ~tlin~g the aegmen~ r ~'~ 
spl~g~am r~corfied ~r~-~r 3 rain, @.~ r h~d~iea  4917. Th~ dff~r be~v:~cn ~he~e ~wo n ~ r a  |a 
412. i~lultiply~ng ~s by ~.~ s~lr ~i~c of ~h~ PP-2I~ 91an~me~er gives 4120 rnn~ I. 

In ~=r e.=mp!e ~he ,r~!~ o~ ~ I~ 150 ~r~, The area obtained NI%0 m~ ~) iS divided by 150, ~v~=:~ 
24.1 am, ~hich mua~ l:e ..multiplied by ~ c  acglc v~iae-cf ~..he apb:~gruph (203. Th~ mean depth o~ ~,~'~-, 
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Fig. 1. Scheme of a segment of a splr~- 
gram. AvB~, A:B t, A~B a, An_ I, Ba ,  ~, A n 
Bn reprcsen~ ghe limits of inspiration and 
exptratir,%, a 0' :h, a:t, Sn-i the values of the 
depth of respiration; n +1 the total hars- 
her of resplratory cycles; I th~ dlst~nc~ 
between the first  and last  lnsp~ra~.~.ons 
&long the horlzonL~l axis; a~ the dep~ of 
an individ~al respiration.+ 

Proof of the validity of equation (1) Is given below. 
T.hc value of S of the figure AoAI . .  �9 A n B n . . .  BIB0 de- 
picted above can be obtained as the sum of the areas of 
the trapezfa A~e~IBIB~, AiAzB~B l ., . , An_iAnBnBn_ i, The 
area of trapezium AIAi +iB| +~Bi Is given by: 

Therefore 

S . = r  e, +~: + ~.-,). ~ - - - f - -  + o~ + . . .  

Hen~ it Iollows l/~at 

$ ] /o,  + e ,  ) 
, = , 7 - = - ; - [ - - g - - + ~ , §  , .  {2) 

The right-hand side of equation (2) d~ffers only 81igh~.- 
ly from the sampling mean valu~ (asm) 

| 
~m, = a-gT {+~ + - . -  § = ~  (2") 

In fae~ ~ can estimate the difference between asm znd am. By subs~it~tin~ ~s (2} and {2")~ aRe~ 
trar~formation ~ cb~a|~: 

It follows from equaliort (2) ~hat the difference te~veen asm end am, with a high% level of probab~Hty, 
can be t ~ c ~  as close to C; ~u~+e~mor+, 

For  high ~t!~es e[ n, the f irst  b~rm e[ Lh.e !as*. lneq~.alRy e.an be dlsro~arded; P~ ~sy n~ss 

:-: . . . . . . .  - ~ ] g ' T | )  < " - - T - -  ~ - ' , ~ma , ,  

so that the absolu:e valaa of the diffs,~n~e a ~ m - a m  eau ~.~ e s t ima~d  by msa-ns c~[ th~ tnequal1~g 

error ~.~e~ P+o~ ex~ed 5+~. 
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