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INTRODUCTION

The integrity and proper function of the body are dependent upon adequate oxygen
uptake and delivery to tissues by the cardiopulmonary system, The primary function
of the lung is to arterialize the mixed venous blood through elimination of carbon dioxide
and addition of oxygen, This is achieved by ventilation which is a function of volume and
distribution of respired air in the ventilated alveoli, An additional important factor
is the distribution of pulmonary blood flow, Postural position affects ventilation perfusion
relationships, The space environment, which has been likened to bed rest, is expected
to affect pulmonary function in o manner similar to assuming the supine position,

A demonstration of a potential experiment fo .antitate pulmonary function was

accepted for the Space Shuitle Concept Verification Test 1Il. This report describes

the system used in this experiment.

EXPERIMENTAL DESIGN

The design of an experiment for Space Shuttle flights requires that special attention
be given fo three areas: 1) time limitations for experimental activity, 2) ease of ¥
operation, 3) data reliability, To optimize these three areas withour compromising
experimental results, the hardwars arrangement shown in Figures 1, 2, and 3 wos
constructed und implemented with the computer program listed in Appendix .

To minimize uwbject interaction with the hardware ond thus minimize both time
expended and possible operator error, measurements were integrated so that only two
subject activities are necassary, The first requires the subject to place a mouthpiece

in his mouth and exhale completely to residual volume (RV) without inhaling, The subject
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then takes a full inhalation of oxygen (inspiratory capacity) and again exhales completely
to RV,  After this initial maneuver, the subject continues to breathe rormally through
the mouthpiece for approximately 3 minutes. Data from this achivity are used to quantitate
the parameters defined in Table |, Traditionally, the single-breath manecuver and the
nitrogen washout are conducted as two separate tests, By combining the two into a single
procedure, the total test time is significantly reduced, The second subject activity
requires the subject to take a complete inhalation and then exhale as completely and

as rapidly as possible. The parameters defined in Table Il are caleulated from this forced
vital capacity (FVC) maneuver. lhe parameters defined in Table [{] are derived from

primary measurements,

TABLE !
Measurement Definition
Residual Volume (RV) The volume of air remaining in the lungs after

o complete exhalation,

No Delta The change in nitrogen concentration (%6) ‘
between 0,75 liters and 1,25 BTPS liters of

the first exhalation after the first inhalation

of 100% oxygen.,

Closing Volume (CV) The volume of air displaced from the opices
following airway collapse at bases near the

end of a full exhalation to RV,




TABLE |

(cont.)
Measurement Definition
VA/RY The amount of alveolar oxygen ventilation

required to washout one liter of residual

folumie from the lungs.

Vital Capacity The maximum volume of air that can be

exhaled starting from full inspiration,

TABLE 1I
Measurement Definition
Forced Vital Capacity (FVC) The maximum velume of air that can be

exhaled in rhe smallest possible rime,

Forced Expired Volume - 1 Sec The maximum volume of air that can be
(FEV-l)

exhaled in 1 second.,

-~

Maximum Expiratory Flow Rate The mean flow rate between 0.2 liters and
(MEFR)

1.2 liters of the forced vital capacity maneuver,

Maximum Midexpiratory Flow The mean flow rate for the middle half of
Rate (MMFR)

the forced vital capacity maneuver.




TABLE 11t

Measurement Definition
Total Lung Capacity (TLC) The total valume of the lungs at full
(TLC = RV +VC)

inspiration,

FEV,/FVC % The percent of forced vital capacity that

can be exhaled in 1 second,

FVC/A/C % The ratio of forced vital capacity to vital

)
cupacity expressed as a percentage.,

CV/VC % The ratio of closing volume to vital capacity

expressed as a percentage,

CC/TLC % The ratio of the sum of residual volume and
closing volume to tofal lung capacity expressed

as o percentage,

For ease of operation, the computer program structure has five independent modules,
each called by a single key-in on the telefype. If some malfunction should oceur during

the use of a module, that module can be restarted by a key-in, increasing data reliability,

HARDWARE
The hardware configuration for this experiment is shown in Figure 1, The spirometer

is used to measure the volume of each breath, ond is the same type used in Skylab



Experiment M171, A fixed colleclor, magnetic sector mass spectmmeter is used to provide
continuous definition of gas composition (fractions of N, Oq, COg, and H,0). The
sample catheter for this mass spectrometer is inserted into the subject’s valve assembly,

so gas fractions represent concentrations at the mouth, The mass specirometer was built

by Perkin-Elmer as a breadboard unit for Skylab Experiment M171,

Mass spec,;i rometer and spirometer analag data are received and analyzed by a PDP-8]
computer with 4096 word memory, extended arithmetic element, teletype, and a special
analog input-output interface, The analog interface contains four analeg to digital
(A/D) conversion channels, a clock that provides 40 millisecond sampling intervals,
and six digital to analog channels, Since th’i tafeitnice is nc:r standard hardware, progrom
routines using these options would neec m./' 1. livns to allow their use on other computers,

For acquisition of anclog dota, o duci-slope integrating A/D converter is usad, This
A/D converfer is very slow but is relatively immune to noise, and it provides excelient
accuracy for low level signals while retaining a wide dynamic range. Two control werds
must be sent to the A/D converter to initiate a sumple, ond two words of data read back.
First, a 12-bit number is loaded into the acecumulator; then instruction 6537 (octal) uxecuted,
This instruetion sends the 12-bif word to @ DAC (not used in this program) and reads ‘
back a 12-bit word from the A/D converter. This word is the niantissa from the previous
conversion, and musi be saved, A second conirol word, described in Table IV, is then
loaded into the accumulator and instruction 6537 (octal) executed, This initiates a sample,
and transfers a 12-bit "mantissa descriptor” to the accumulator. Completion of A/D con-

version sets a flag., Execution of instruction 6533 while this flag is set will clear the flog

and cause he next instruclion lo be skipped.



Decoding of this montissa requires that the mantissa be treated as a positive binary
fraction, with the radix point at the feft of the most significant bit, The "mantissa
descripto," must then be decoded to determine how many zeroes are to be inserted between
the radix point and the most significant mantissa bit, A "mantissa deseriptor” thal is all
zeroes indicates the mantissa expressed as a fraction is correct, For a non-zero descriptor,
the descriptor should be shifted left, counting the number of shifts until a one is shifted
out of the descriptor. This number of zeroes should be insertaed befween the radix point
and the most significant mantissa bit, The resulteaf fraction van then be used as a fraction
of full scale voltage, For example, a mantissa of 3213 (orrc.s,l) 2ad a descriptor of 0000
would yield a binary fraction of ,011010001G11 of ful! scale, while a mantissa of 3213
(octal) and a descriptor of 2000 {octal) would represent o binary fraction of ,000110100010i1
of full scale.

The interface contains two <ets of DAC's, with each set containing three channels,
Each channel has a 0- +5 volt output range, with a resolution of 5 mv, The output data
word for these DAC's has a 10-bit mantissa in the most significant bits, with the two
least significant bits selecting the output channel, To send an analog signal from the

1

computer, the data word is put in the accumulator, then instruction 6085 for set 1 or

6075 for set 2 executed. The use of each DAC channel by this program is shown in

Table V.



TABLE IV

MSB CHl W L8 L4 cHz2 ohs  CHi

BIT 0 1 3 4 5. b 7

Bit Function

0-CH1 Enable Analog Input Ghannel 1

1 Do neot start e¢»nversion until 40 msec
clock pulse.

3-18 Do not integrate more Lhav 8 msec,

L-14 Do noc integrate more than 4 msec
(requires Bit 3-T.8 to be set).

5-CH2 Enable Analog Channel 2.

6-CH3 Enable Analog Charmmel 3

7-CH4 Enable Analog Channel 4

Restrirtions

1. Only one of bits 0, 4, 5, 6 should be set.

2. To limit integration time to 4 mses, both bits 3 and 4 should

be set.

10



TABLE V

Channel (Bits 10, 11) IoT Function

00 6065 Funs Y Channel of X-Y Plotter

0l 6065 Volume, X Channel of ¥-Y Plotter
10 6065 Sent to Amplifier with a

Gain of 2, then to DVM,

00 6075 To Spriometer Valve Driver
0000 -~ Open Valve
7770 —- Close Valve

0l 6075 To X-Y Plotter Pen Control

¥

0001 Pan Down

7771 — Pen Up

t



A special interface was constructed to allow control of exteinal devices and to con-
dition analog signals. It is represented schematically in Figures 4 and 5, This interface
contains a solenoid driver to allow the computer to control the spirometer dump valve,

a power source .For the potentiometer on the spirometer, a buffer amplifier for the spirometer
potentiometer, and an amplifier with a gain of 2 to boost 0 to +5 voli DAC output for

display on a 0 to +10V meter,

PROGRAM

The computer program for system control, daia acquisition, and data analysis
consists of a group of six modules, four of which operate on a central datg buffer, one
for mass spectrometer calibration, and one idle loop, os shown in Appendix 1-1, On
initiatien, the program resets various flags and 1/O receivers, opens the spirometer
valve, and enters an idle state waiting for another module to be called by an unsolicited
control key-in. This loop is also entered at the completion of other modules. Modules
called by recognized key-ins are summarized in Table VI,

The calibration routine samples the mass spectrometer nitrogen analog output every
40 msec, The sampled datum is then converted to percent, and stored, In addition,
the concentration is sculed and output on the DAC for display on the digital volt meter
(DVM), with 10V corresponding fo 100% nitrogen, A P key-in will cause a type out of
the most recently sampled nitrogen fraction., Rapid cclibration of the mass spectrometer
is possible by sampling gas of known nitrogen eantent, Either an S or CTRL S key-in

will terminate this routine,

12
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TABLE Vi

Key=-in Module Calléd

CTRL C Calibration

CTRL | hitialize, Clear Data Buffer

CTRLF Forced Vital Copacity

CTRL W Nitrogen Washout

CIRL R Report Cata

CTRL S Stop Whatever Module is in Progress, Begin ldle

1

The four other modules of this program al! operate on a central data buffer. The
initialization module sets the entire data buffer to zero,

The forced vital capacity module monitors a single breath, from the point of maximal
inhalation to meximal exhalation, On iniliation, this rouline closes the spirometer valve
and begins sampling spiromefer displacement {volume) every 40 msec, Data are not saved
until a sample above a threshold (120 millivolts) is detected, indicating the beginning
of a breath, Each sample is then saved sequentially until there is no increase in volum‘e
for 0,5 second, signifying the end of the moneuver, Al this time, the valve is opened and
analysis begun, First, the sampled data are scanned and the maximum spirometer displacement
found, This value is converted to liters BTPS and stored in the dara buffer as FYC. Then,
the sample occurring 1 second affer the start of the maneuver is extracted, converted to
titers BTPS, and stored in the buffer as FEVy. Next, elapsed time values for one-quarter

and three-quarters of FVC are found. The time between two points is determined by the

number of samples between them and the fixed sempling rafe »f 40 msec/sample. MMFR is

15



calculated by dividing 0.5 FVC by the time befween 0,25 FVC and 0.75 FVC, The
above procedure is then repeated for 0.2 lifers and 1,2 liters of the FVC to permit
calculation of MEFR, The routine then exits to the idle state,

The nitrogen washout routine incorporares two sepatate procedures into one subject
activity, As described earlier, the subject places the mouthpiece in his mouth, exhales
completely fo residual volume; inhales Oy to full inspiratory capacity from an oxygen
demand regulmor, and again exhales completely, The subject then breathes normally
until the procedure is completed, inhaling oxygen, and then exhaling into the spitometer,

The first analysis procedure requires waveform analysis of the instantaneous nitrogen
concentration at the mouth versus volume exhaled for the first exhalation after 100%
oxygen inhalation, Tl%e second procedure requires calculating the total volume of
nitrogen exhaled during 100% oxygen breathing, and then calculating residual volume
by nitrogen dilution,

Both procedures involve operations on dafa pairs of nitrogen concentration and
volume, A potential problem exists when using instantaneous gas concentration and volume
data pairs, Any gus analyzer has o delay time required for the gas sample to pass fhro‘ugh
the cample cathefer to the analysis chamber and then be analyzed as evidenced by an
analog output. Because of this delay, analog data ot the mass spectrometer outpuf
represent gas concentrafions which were sampled in the past, The time delay is relatively
conslant for a given mass spectrometer, but can vary from a few milliseconds to seconds,
depending on such considerations as catheter length, sample flow rate, inlet rate and electro-
meter rise time, To avoid a problem in this program, volume and nifrogeﬁ are sampled every

40 msec, The volume sample is used by a spirometer control subroutine but is not used with

16



the corresponding nitrogen sample for caleulations. Instead, it is placed af the end
of a First In, Last Out Queue, and a volume sample taken from the other end of the
queue, This effectively delays the volume signal by a tim~ of N*SI, where N is the
queue length and Sl is the sampling interval, resulting in data pairs which are phased
in time, The mass spectrometer used in this experiment had o total delay time of
approximately 500 msec, so a queuve of length 12 was used, resulting in a 480 msec delay,
Upon entry, the module begins monitoring volume/hitrogen data pairs as described
above, No computations are done until after the first end of breath is sensed by monitoring
spirometer position as in the FVC module, Because the subiejct breathes ambient air
before the first test maneuver, nifrogen concentration concentration at the mouth following
the end of his first exhalation can be used as the nitrogen concentration in his lungs,
This nitrogen concenfration is stored for later use in calculating residual volume, After
this initial exhalation of ambient air, no calculations are performed until the next exhalation
which is the first one following oxygen inspiration from RV to TLC, All velume ‘nitrogen
concentration data pairs for this exhalation are stored for for later analysis,
After the subject begins inhaling 100% oxygen, it is necessary to compute the total
amount of nitrogen exhaled, This accumulation is initiated by the same logic that
initia*es storing of all data somples for a breath waveform. The spirometer confrol sub-
routine refurns o spiromefer displacement of O liters unless an exhalation is occurring.
Thus, for any 40 msec time period, volume exhaled during the period is simply the
difference in a volume sample and the previous volume sample, A negative difference occurs
aof the end of a breath, when the spirometer begins returning volume values of 0 liters and
is treated as zero volume difference. The volume of nitrogen exhaled during a 40 msec

period is then computed by multiplying that volume difference by the properly phased

17



hitrogen concentration, These 40 rsec nitrogen volumes are accumulated from initiation
until the end of the washout, The criterion for ending the washout is the oceurrence of
two successive breaths with maximum nitrogen fractions less than 0,02, To preclude
terminating the fest prematurely, these two successive breaths must also occur af |east
2,75 minutes ofter the washout begins,

After criteria for washout termination have been met, analysis of the collected data
begins with analysis of the first exhalation affer oxygen inhalation, The volume array is
scanned and the maximum volume located, converted to BTPS liters and stored as Vitul
Capacity (VC). Then volume/nitrogen fraclion pairs corresponding to 0,75 liters and
1.25 liters are found, The nitrogen froction sampled at 0,75 liters is subtracted from
the nitrogen fraction at 1,25 fiters, and the difference stored as Ny delta, or the slope
of the alveolar plateau, Next, volumes 1.5 liters and 2.5 liters less than the vital
capacity are found, A linear regression routine computes the best straight line expressing
nitrogen concentration as a function of volume in this one liter volume, The line is
extrapolated toward residual volume to locate the last volume/hitrogen fraction pair for
which sampled nitrogen fraction is less than nitrogen fraction computed from the linear,
regression curve using the corresponding volume, The volume from this pair is subtracted
from vital capacity and the difference stored as closing volume, The single~breath data
pairs are plotted on an X-Y plotter as nitrogen concentration versus volume,

Residual volume is computed using a nitrogen dilution technique implemented with
the following formula,

Vs - .0312 7
Ry = N2 0.2

FN2 (init) - FN2 (final)

18



VN2 = Total volume of nitiogen exhaled during the washout,

L0312 T = Amount of nitrogen washed out of blocd and tissves,
T is time in minutes,

FN2 (init) = Initial alveolar nitrogen concentration,
FN2 {finol} = Aiveolar nitrogen concentration after washout.
Because of the smal! amount of core memory available, it was necessary to use
two approximations in deriving this formula from traditional equations, The factor,
.0312 T, is traditionally a correction factor based on subject body surface orea and time
of washout. A mean body surface area for the expected subject group is used with actual
;
time of washout fo determine the volume of nitrogen washed out of the tissues, The
constant, 0,2 liters, is an approximation of anatomical dead space.
The report module computes secondary data from data in the data buffer, Results

of all measurements are then printed on the teleiype, An example of this output super=~

imposed on a single-breath plot is shown in Figure 6.

IMPROVEMENTS

Implementation of this system on a different computer would allow certain improvaments
to be realized. The PDP 8-| used in this system was designed in the mid-1960's, and is
quite large by current standards. By using a current minicomputer, the size and power
requirements for the compuler could be reduced by 80%, with rno loss ir capability, By
using a different A/D conversion system, analog signals could be sampled at o higher rate,
This would allow better definition of flow ralzs and the single-breath washout curve. Extra
memory for program storage and a higher sampling rate would also allow additional

measurements such as dead space computation and ploiting of flow-volume loaps,

19
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APPENDIX 1

Program Flow Charts
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COMPUTE prR = 0:3.% FEV
MYFR T
T = TIME RETWEE. O.7/5% FEV
| A"D 0.75 FEV
COLPUTE MEFR = ——a—
MEFR T
T = TIME BEIWEEY 0.2 LITERS

AND 1.2 LITERS

30



(fESHS —

CALLED BY CTRL--W KEY-IN

LNITIALIZE DiTa
POIITERS, FLAGS]
ETC.

o

YEW
SaMPLED
VOLUME,
i, PAIR

ALALYZE

SILGLE BREAT
HWAVEFOFM

CALCULATE
RESIDUAL VOLUME

PLOT
SIHGLE BREATH

BEGIL

NITROGE! WaSHOUT MODULE

31




GET VOLUME
FN.‘._ PAIR

e v

ALREADY P laSED-

TTME
SO Had e
OUT 2.5

e

ACCIAILATE
VOLUIYE EX'AL
(VELT)

ACCUNULATE
VOLI (& I,

EXTALLD -

[MONTTOR MaX
FX. PER BRE4

YES

BREATH

SAVE MAX :52/

SET E.D OF
TEST FLAG

)

St |

L
CLEaAR
L3TVOL,
3'32 MaX
SUBTRACT FOR DEuD
0.2 I'noM SPACE
VEIT —

32



T TERRUMT SERVICE
ROUTIiE FOR Was. OUT

— VOLUM
T 8 . GET DATA.
N LiITIATE VOL.
SMPLE & SAl'PLE TO OCCTR
LLL 40 ‘N,TEQ,_
SPIROMETER PHASE 11, FIRST I
COTROL VOLILE “ LASTOUT QUEUE
SAVE P.'ASED
I, VOL. PAIR
_FOR /430U |

KA
BREAT =
SIGLE
BREAT:"

SAVE DATA PaAlIR
I3 8.8, STACK

INCREMENT
TIME

EXIT

ORIGINAL PAGE IS
OF POOR QUALITY

33



[3TRRONTI. I TO COIUTE A.D
STORE RESIDUAL VOL!E

COMPIUTE
TIME OF
WagHour

ESTIMATE N,
WASHED OUT™OF
TISSUE

= {TOTAL )1 A
HIPIALTEOR

; T s p
Bz X-0.% < <

E, TILATION

VAPRY = R

——  YE'TIL
W

CALCULATE
RV
CALCULATE
VAZRY
CALGULATE
TLC

—

TLC = RV + VC

34



SB AL

FI'D Maa, VOLUME

STORE aS VC.

SI.

l

FIrD 0.75, 1.25
LITERS I:! ARR&Y

COWPUTE AXD
STORE

DELTA il
[

|

1 aRRAY, FLD
VOLUMES OF
Ve~ 2.5, VC- 1.5

T

DO LI EAR
REGRESSIO.]

]

EXTRAPOLATE
LIVE

FI!D CLOSLLG
VOLUME

35

GLE BRFAT.. AUALYS1S SUBROYTILE
CaLLED AT E. D OF Wa3.0UT

[ DELTA 1. =
(Fi, at™.75t) - (F.i. at 1.25L)
—_—i N e

5. VOL. OVER
Il%tRVAL VC-2.5, VC-1.5

mtstrtts s ss

Cv= vC-X
[_X_ LAST VOL. PT. FOR W4ICH ACTUAL I"’

— \LT. PREDICTED l‘. .



APPENDIX 1

Operafing Instructions
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g (oIsSPLAY HLEPE1~-D0]

1-081, DNTE 9725274

PULMONEIRY FUNSTION
PREPARNTION

0OBS 1. Contact STDN +0 verify IBM2, GO2,' caL
BAS, & vacuuM puMp as~c oan )

2. INTERFACE PANEL:
FOMER 51 - 0N

Dyt - counter fFluctuating
3. OXYLEN REGULATOR:

SUFTLY St - ON

sSUPPLY 100/ DXYLGEN sw - 100% gXYGEN
Cverify)

FLOM 2y « MORMOL iverifyd

OXRYLEN SUFPLY FRESSURE ind - 209 +
25 PEIL (v »ifu) -

EHUTION

Follow noxt s4opsd i oxact DIH ) N |
Mas. fpbtfrohrfrr May went and wroe
ClHdP HEOREr YR i mens ﬂ“ﬁf“flhh

Y. RESRIRATAPY MOMITORIMDG oAl ¢zen:
BYFHSS LIME wlv (red Randlod wivy
’ on Tefty = coop (99 doa CCHD
INLET CAFPILLARY wlv {tred hanadtad vwly
on Pridhb) ~ open 70 el oD
ANPILLYZER FONER 3w - OM
AMPLITIER FOMER S5 - ON
CATHETEDR SELECY sW - INLET B
ANCGUE CURMENT NRJUST oont - oW Ei11
MELCl o agds Foproxigzioely 3-10
MiGhQamps anode current

B. Aftor 20 min Haruup poeiod:
TUF oy Mioen
TOW R CHECLHIT - 204560 1icro-
QMpsE Cwarifun -

PROCESSIMEG

CHMGHV
O pOOj%LQPiS? 5

Ty 37



ig.

coi

1~-a82 DHTE

W o- DN Cred 1+ - OND
&h;ﬁf"‘" papar 0 1"!1'!?‘!"‘ left of

& pas rrod WY Plotsar pan
HOC o carber 14~ ond
| ~ OM Camber it - o’

o -.;a
bl

W (key lock) - on

weaneAM [ OaDIMG THSTRUCTIONS
on pase 1-§ '

TVY:
Lep
<

-
+ o O VY

Go

o

o
t

RESGPIRATORY HDNI!QVLHE GMALYZED
SBample Calibration 4ad With k
FNZ Usihg catheter 2 (red 1

i
b i‘l

Mote: Fi"?." of present CAL GAS i
B.8E1R = B.0A2

L,
o
-y

oM

Gy i e

38
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suBJ 11,
12.
BEs
gugJ
13.
nes
glbBJ

1-6863 DATE 9/27/74

git in froent of RESPIRATORY VLV
RSSENRLY

Hashout Tes?
TTY:
Depress CNTL key and then I key
tMmaintaining CHTL key devresaed)
Depress CHTL Ley and 3han ¥ kay
Cuaintaining CNTL key deuredizd)

ace nese Clamn on

SR oo ey el bBroath., Thon

LR el 1 MaRSh and 300l

VPP Mot ecs:

lev tn Bes;dugl VO‘UM“ TRV,
Yidal Capacity (VO ar

'PH aonin exdhale ko BY 10—

H?W&QVQP, rolax &g
11 Wwashout i3
ut 13 gomMelaty Nehh
Matically PleS'OUﬁ
F',oﬂqu- +,-s¢-t- '-'.--.
ﬂ;nrm*c: 25E0 Cap-
RO IR B AT R . A

IV ﬂﬂl 2%0M

L

mmﬂwmm
.-"U‘Q

—

o
3
Xmo
e T T I TR
s T
Lo R
=

P IRV Syt SR
&&Wﬂv Rilng

OV TT0
F

FT o~

=T
[ e v iy

ﬁ
7
1
..--
-
b
5

e
[ )
L5 B
™
s E
—~ o

TTY:
Depiress DHNTL key ane then F key
CHMETNEAINiNG CHTL keYy depressed’
Plape Free khose arid cardbazred Mouth-

RioDo o oh SEinhnohIr

Het cardbhoard mMogdnpiace Widh Sondge.
Hold qu*hmlrrﬂ hD% assewhly +0
g-.,‘,-.'-: R LR ] -;-u Ll '..h‘-'- - :\-.w.-‘.:‘r?»'s-lo
G, hD - 14 P -2 I TR R I
Izﬁa OF Mgt n asa . s #*‘c.wlw
exhale S0 RY. B0tk £S10W AN0d yoluMe
shUulﬁ e at MaziHuM &9 98oars

32



14

DATE 10/02.74
1~BOY

0BS  14%. Print Repord

TTY:
Depress ENTL key and thah R key
(Haintgihing CHTL kay dopraased)
fAnnotace printout With Name of sSLbjgect
and dato i
TUr Qff Y ioeg

POMERDOMN

—— oy -

TTY:
Slide TTY ihto 3korage position

2. XY PLOVTER:
SERYO sl -~ OFF
POMED sW - OFF
Put cap back o HY Plotter pen

A, RESPIPATORY MOMITORING AMAOLYSD
ANCLE CLRRERNT ODJHsT ot - @
CATHETER SEVLECT 3W -~ REODTE
AMEL SRR SR o aw - OFF
GHALYZ2EE POPIR 86 - OFF
INLET CAaFrILLAOEY wiv ( rod handled

Yiv on Pidhtd = Close (23 Ang )
BYFASS LIKWNE wiv (oo handined iy an
left) - close (20 dog CM2

4. OXYLEW REGULATOR:

SUPPLY s - QFF

5. INTERFACE PRANMEL:
FOMER 3w - 0OFF

6. Contact STOWN to worify RO, GH2, CHL
GAS, & vacuum puMn are offs

T. Clean Washout vatlve and woutshaaoes With
sterilo whipsE and sioM

8. Btop FYC hooo, discard cadtdboard pouth-
pignn and d2brigd expai i

g CUbMAT Ccomp ledhod, Aok

4
OF POOR Qg grs



i-a6g DRATE 9723774
PRUGRAM LOPOING INSTRLUCTIOWS

) VR IS EW HE Bt WG Gt W A B s S e N MR e e G W e S O TR M e

—.-v-r--.-p.-q-.--—n-—a—-.__

NOTE: After noMinal soutdoln prosrad Will
8ti11l be in memory y o

BINE STEP 2 - norMal (top of sk depressed)
2. SING INST sM - norwal ¢<op of 34 depressed)
3. PuUs ?ﬁﬂ (00 0189 008 RHDY In SHITCH
' REGISTER
4. Depress LOAD ADD
5. PROGREAM COUNTER (RCY should oontain 2998

B, YWeRify hidh spedd paver tape teader (S
digengaded (sprocket Covepr Up)

7. Depress START

Frogeat should be functioning CDFPE tiw

- {PC holding at °1¢S - Q60 ola D81 Q113
# I proaram is Not FUNCEioning correct-%
e 1y progeed <0 Loading Sinary Tapas @
* procedure helow e

AT - S LI 4 S AR . iy

NOTE: I BIMORY LOADE F is ih Mesory, phocesd
0 Shen 1 peton TR E Hlpf Lﬁ?'"? |ﬂ not A
TS SR T AR L il n Y AN "':- L
procedu-e ah pace |-

1. PUt 777? cividoid

PErIbTEf

2. Depress LOAC 280

1 114 114 in SHITCH

o5 égf?@mgfrlf

41°



%}

-

1-60s5 QATE S#23/74
PROGRAM COLNTER should read 7777

8

Flaoe panet Laop floating pont packadge
fDIEITﬂL S-20=F=-BIN, FLOSYIMT FACKRLDL 2D
ih reader, With arrod We, Roantiag £ oM
right to iu¢t, sprocket holes over
spiruckes, and tape leader over read
head <1£1der ig the portion of tape
With tWa rous of holes, one at the front
Eide Of the tape)

Deplress START
* 1P Saps 500 ot road 30 oJa%a porhion
We 0of tape, oepress STOR, LOAD A0D, #
H then START ¥

Tape should read 0 ond and read:r ston

* I tape does not rood, poroors Loadoos
# Binary Loader grocedure on pag: 1-7 =

Whar +tape s+ops, LIMK should b2 i1iUdit—
ated, and all accumulator 1ights
sholid bhe out

# If hot, 2 parity orror ooourad, #*
" Star+t over on Ahap 1of Loading &
% Bihary Tapesd procegdulrse on Rpage (-5 o«

ReWove tape frod PE&dEP

Flace FFET Prodgrem paper tape in reade i

L]
Witk arrow u pIinTing £roM right $0

1 ~a, .--;.--- 3 -y, -t-.-;-\, ook
H _,,. Lo .u. - L
Al Sars OVEC Pedd wohad

ITCH

VERIfY TTTT_ €111 131 111 111) in S
REGISTER |

42



1-067 DATE 9,23,74

1i. Depress. LOPT ADRD

12. PROGRAM CO0 "ER should read 7777

13. Depress STRRT ® '

14. Tape shoutd read o eéhd and teader stop

% I tape does notd read, perfory #
# L.0 3d|nu Bihary Loader procodure #
% bhelon K

18, Mhen Zape £ hond, LIRY abould ke jlluMifn-
4%ﬂn, et r1] AcCusdlasar 1y ahhs

should be out.

I not, a parity grroer aecred, W
e Shar '+ owaEle 0N A 1oaf Lagdiind
o] Binary Tapes h*oc@iurﬂ oN Rags t-Be

16. ReMove tape frodm reader and heuind'hv hand

17. Procecd +0 Nominal Startup procedures
on page 1-&

Loading Binary tLoador

L e Yy b e e S e WS S8

HOTE: Loading BIHARPY LOADER redquyirss ge-
pasiting and eXaMining data ih MeMory
LUsihg the pansl SHisohes

MEpggg CHECK TO SEE IF RIM LORDER 18 IH

1. PUL 786 (11t 344 1@ 140> i1 SHMITCH

2, Doprons U207 oARD

. Verify TT:JBIH PROGTA COUNTER

QU.

AL paey
'POOR A zEmL? 43



i-wos DATE 9,233,774

h. Depress ERXAMN roneatodiy wer iy hhe
folinming MEDORY HUSEER | D orEadE
sagunnno. IO wor ity Shpla. weeary
TO CHEHOE A SIMGLE LOCATION procedure
oh page -9

HEMORY BUFFER (MBJ

v

7200 11l Biw 060 ©Oo)
6011 11N QO 001 921
535?: €101 011 191 1§i)
012 (110 Qva 0C! 818>
?1@62 Ci1f 08i £OT 11D
TOOE (111 GOO 605 113D
TE10° €111 104 001 000>
'ss?q: ¢iei o1 111 109>
TOEE  C1if €08 628 11@)
6811: €110 QE@ 60! QA1)
5267 <101 011 118 111
-5@128 €110 060 B8C1 Ble’
ewzaz (111 166 610 968>
@776 (@11 111 f11 110D
33?58 it 811 111 11@)
SIST_ (101 @11 181 1110

<

B, Put TTES (1511 11 161 1319 in sMmIToM

g
REGISTER

44 UALIT?



1
i1

-

1-gae9
Depress LOAD AOD

Place BIMNARY LOANRER panei +tave in
PERGr™, Wikln Arcot U, poonting £froM
tight 22 lefs, sprachkat oles aver
sprockes, and tare loader over Eﬁ&d
head leader is the portion of tane
Mith tWQ rows Of holes, on at the
front si1de of the taves

Depress STRRT
Tape will read coMpletely through
Depress STON '

Go 0 Loading Binary Tapes procedure on
pade 1-%

TO CHANGE A SINGLE LOCATION

1

b

-

el F

Put addreszs in SHITCH RERGISTER
Deprass LOAD ADD

PUut data in EWMITCH REGRISTER
Depresa DEF

Eeturn +o MEMORY CHECK TO SE

1
LOADER 15 IN CORE, page 1-7,

F RINM
step 1

TO LORD EMTIRE RIM LCADER

)

2

PUt TTSGaﬁili 111 121 119> in SHITCH
REGISTER

e »oo Lla0 FSU

45
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116 BATE $#23/74

d. In seaurnce 01 the folicwing, vepridy

PROGRAM COUNTER SHITCH REGISTED
TYE6 ¢i11 L1l 161 118> 7200 (111 Q10 000 008>
FI67 €111 111 100 1113 6211 <11@ 999 091 001
770 131 111 149 2003 TIST (101 01t 1A 181
CTTEL €131 111 110 881> €012 (110 Q05 £f1 £i0)
7762 (110 111 11€ ©18Y  T106 <iii 091 938 118D
TT63 C1i1 111 110 011> 7006 <11 970 090 110D
7764 (111 131 110 109>  T510 <111 121 951 OLo
7765 (114 111 {19 181y B3T4 <101 011 111 100D

1766 '

© @ © D M W W
W O D N N @ o W

i1l 111 130 110D TROS (111 090 C%0 116D
76T _C111 111 110 111)' aail Clie 200 9% 20t
7773 C1id 111 111 wed R8T CI01 @il 110 1112
7IFL C411 111 141 €01 6B12 (110 099 201 9103
TTr2 (111 111 111 010 TH2O (111 162 010 0COD

e ®» o <o
w XN w

el
w0

8 g
TPTI_CLLL LBL §01 811D 3776 COI1 111 111 110D
FTITU CLHE AL P ANy RUTE oA a1l (44 1)
7??5;q111 114 134 i@i) 535?;<1n1 ati 101 111D

M. PEMFONM Lridirs EBirary LesdIr o0
pais t-7

46



APPENDIX (1}

Program Listing
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PULMOMARY FUNCTION TEST PRLE-VOE 1)721/F4 PRGE 1

DRNOUIL W=

17

1588
2898
3060
3800

4gpe
5096
6899
?BBE

3 alala
5337

€963

7581
7421
88vs

sPULMOHARY FUMCTION TEST .
/HHRDNHRE PDP“BI PERKIN ELMER MASS SPEC, SPIROMETER

PLOTTER, D

s DEFINE HEW THSTRUCTIONS
FIAMRI FADD=1088
FILMRI PSUB=-2008

FixrRI FMPY=39Bd

FL.A4RI FMUL=3888

FI 1 FblV=4008

FI 1 FGET=S299

TIITRI FPUT=6H28

FHORM=700
FEXIT=62a
SANPLE=3S37
DRI =58967
FENTER=4497
MOG=7301
ML =421
CTRL«2B75

/DESCRIPT OF SOME SUBROUTINES

SCONVRT
SEMTER WITH MANTISSS IN M2, EMPIFROM aD)
RETURNS 1Z2BIT UNSIGNED 1MBER

Seae e
P

SN A

SENTEZ WITH 12 BIT UNSIGNED MUMBER N RC
<RETURNS WITH FPRC COINTRIMNING NOBMALIZED
,‘FFQ’CTIGN CORRESPONDING TO AC/4B896

AUNPACKE

Mauss@g{

D

“'y.
[

oI




gaoel
eses2

58883

83806
ageay

arzzas
B 345

gaaze
BEg2!
88u22
2en23
panz3
BaA2S
aBezs
28u27
adasa
G507 ]
BeR32
2ap3z
fslupsicr
89aels

22038

#8055

200354
83057
0PaT2
geey |
88872
B8ORS

5081
342
1g68

8ag35

7200
5688

7345
3416
3744

8829
reD
309
9986
5008
3ae0
ga80
3]alala}
Agen
4699
AQa2
papo
gees
BEo
23043
B354
2e3s

2455
2142
1335
8213

430
478
B200
471
1732
4422
1334
44737
»ss5

.PRLB-VSB

1ir23s74 EﬁGE iI-1

5744 /PATCH TO FPP FOR OMTPUT
A1A AUTG INDEX PEG 16

TEST
EJECT
% .
Je 1 L+l
SERVIC
*5
7499
7268
5608
*7345
3418
*29
M. g:oa
EXY.6:6:9
E¥.9:8-¢
EY, AR
EX2. 3:310
#35

DEFINE 3OQ0E SUZROUTINE CALLS 3% MNEMONICS

FOUT=IMS [ .+ FOUTS
SPIRC=JM3 I .:SPIRCS
BEG!N*JN?-I G IMET
BTPS=JM5 [ .:BTPSR
FIA=JMS 1 L FIMM
READRY=IMS 1 . *RPTCK

<FOR USE WITH LEAST SQUARES ROUTINE



ULMOMARY FURCTIGH TEST

gg 4474 FLORT=gMS I .:FLTPR
B3 a8ers 2152

134 BOBYS 0600 MSGE. . 2

63 88875 oBRd MSGR, 5

136 0877 oeed MSIPK. 1

87 Bglee 2pE8 MSSPK. B

PALEVSB  11-2i,74 PAGE -2

g8 /M5G1., MSG2 POINT TO MESSAGES i QUE,
a9 MSIPK. MS2ZPK SAY IF PACKED ASCIE OR WNOT
118 ' »8 PACKED, 1 HOT PACKER

11 gslal 182 KWITPT, XIT

l'i2 BRifzZ 1843 FRSMG,  TTO*i
‘13 DPBin3 PPN KEYIN.B

'i4  @P1e4 @114 WRITPT.WAIT

1S 88185 3547 FRIBT. PRTBFR-1
116 BBidE Bes8 INPUT.O

'y 2017 AOYVT KPP.TT

18 BRii9 Lo22  LASTIM. 3

V19 80111 ie26 araAlo, MIT

SPOINTER TO EXIT FROM INTERRUPT SERKICE
ZENTRY POINT :
/ATO RECEIVER FOR UNSOLICITED HLvy-IH, HOR CIRL

/EOR USE USING FPP TYPE OUTS. PUT THIS IN 16
/KEY IN BUFFER , _
/8 COMSTANT

AMICH CHA'NEL WAS SAMPLED LAST

ARIN CYR FOR Q<D

.2l A1 CUTPLT=IMS © . . )

2l n0112  TETT MGPT.MESSAG SEQIMTER TO OUTTMT SCHEDULER

gg 52113 0829 H2S5AM. 83T SCONSTANT TC SELTCT AD CHRMMEL M2

2 DELAY, ’

24 939ii4 ZEAd  WAIT, 2P09 #SAYS WAIT FOR 49 MSEC CLOCK TO SAMPLE
25 4515 CONVRT= 145 1 _:AD2 LD

26 8BliS para

27

<8

22

138 gplis 7rrd KPT74.T77V4
31 @iy @Rz X3.3
A 29123 7553 MiNusSs. -332

STRSK FOR DR, CHANNEL SELECT IN OTHER BITS
<A CONSTANT, A 70 CHAMNEL FOR MY QUTPUT
SMEGATIVE OF A85%_ 11 5. USED TC STOP FARICUS TESTS

33
343
35
3
Dy
33
33 & i S
a9 5 MAMTIS. 3 S/ BUFTER FQR AD DRTR AND CONVET
4t g i
42 s Hz 2219, 200220202 107696
4= G
33 LT oan
4= ~8Y GIVES 1,795453X198 N2
45 23127 94980 VRLVE. D
47 91T SAaTn OBEH.E
43 Oainl TTTIY O OCLOSE,TTVE
g2 Q9i72 A5G0 AILUME. <33
S8 PEITE FSCINC N 01 o P
3l GAtZ4 ISTE SLLOOD, L WORAD
2 82135 400R  VSTART. LaTs
33 4938 FLTVOL~JNT 1 L 1SDRVIL
G4 QBis~s 737
g5 5 IR TR AL § | F2047. 0713

56 a81ad  ETTT

o -
YA |



SPULMONARY FUNCTION TEST PRLE-VEB 11,2174 PRGE 1-3

157 anidal  7Y7Y irY

158 pRla2 a2l KPTHILB

139 A3143 gang VFLO, D

1648 29141 0¥e8  FRATC, 931919

ial aa145  9e4s

162 22146 2908

163 2R147  T2E2  MINUSH,-315

16& 29159 207 VLTEL1D, 3:3:125:9088 ~6. 3L 1BV

163 aals! 3169 '

166 Q152 2ADED

167

1€8 )

169 :

7R AUCHSTANTS FROM WERE O MUT 1SED SY WRSHOUT ROUTTNE
Igé SN STORAGE LEFT AT THAT RGITINE

17 . .

173
174
He
178
iev
i73
179 %

180 A%igl 2643 DUMAL, 2640
181 891c2 934 VETORE, T304
182 PRisT S355 HSTIRI. T390
183 gatea S3ITT NLAST.8577
184 @81eS 9352 HNSTAPT, S350
185 28186 3T347 LWLAST.S347
i86 BAL6? 5328 VWFIPST.S320
187 Q3176 S317 NWLST. 3717
188 3 |
189
198
131! 173
132 GgaTa
195 Rk B 3
124 4372 PacHI=IHT 1 sDARTH
195 2oITE 1534




PULMONARY FUNCTION

196
197
193

199

200
281
282
2R3
284
289
86
287
288
299
<Ia
2t
212
21z

86208
80221
an2u2
agza-
B8R20a
Bacas
B92ns
a8az2a7v
aa2\a
ag21:
apz12

goes

728e
7200
6802
1138
SB7S
3127
1154
3111
2193
ZBA
s21z

TEST PALB-VIB (1/2i-74 PAGE 2
R '

<PROGRAM IMITIATION
#ALSO, ERETURM FROM DIFFERENT MODULES

INIT.CLA
CLA
1CF
TAD OPEN 7OPEN VALVE
CTEL
DCA VALVE ‘
TOD ADLOUOP /CLERY AI0 RECEIVERS
LCa ALALD
PLR KIVIN _
oM : #TUEN N INTERRUPT
are Z/IDLE



SFULMOMARY FUMCTION TEST

214

215
216
217
218
12

Al
-
(23} FIF DTN

SRR AT NN]
fuio
(1 |

J

T
)i GITY
v DD

U nargfan
L (8 L) O} £
RN B

J

I
(S L]
Wm=

e

86213
an2i4
aa2 13
98216
nazir
0ezza
a82c1
88222
08223

BRz24
BR2zs
€822
ag2zv
2R233
fgz23t
83232
Br273
BD234
BB23%

ag ;8
2862
7610
385%
1235
301
1376
7640
5221

EJECT

FOUTS, 8
VCH
R
nca
Tau
DC:
TAD
5ZA
P

T2h

35
STCORP

MSG2
CLh

=2

1%
CiL
118
iac

[AC
STORP

oLUTPLT

i

1 FOUTS

STORP. PRTBFR-1

PRLEB-¥9B 1i-/2ir74 PAGE 2-1

#C(557s RO CPLF
+ROT =6 CERLF

sE(S2 =4DIGITS

AMERE TO PUT THE ASCII

BUFFER READY

#SET LIHK



"PULMFIOHREY FUMHCTION TEST

2446
247
248
245
238

251 .

252
293
254
253
236
25¢
258
252
268
261
282
263
264
253
266
267
258
269
278
271

era
273
274
275
276
277
ave
275
239
281

282
283
234
2835
236
asy
2838
235
230
291

292
293
224
295
296
297
293
233

88236
88237
88248
88241
0821z
88212
29244
88245
80235
28257
8@250
gnRzsl
Bazse
832%3
88254
£e253
PRZIa
0B257
BE258
88251
Bazsa
BE2S3
ag.64d
a8zss

- BE2RG

88257
AEZTY
BR27!
ess72
{235 ol

nazvd
0a2vs
GR27E
aa27e
gezRn
0Azal
BAZCE
£R323
88334
DAZOE
2239
a8cny
Bes e
3 IR
gaziz
oa3E
Bz
d03.S

FPALS-I9B 11-21/F4 PREE 22

EJECT
SROUTINE TO PRINT OUTPUT OM TELETY?PE
73890 REPORTS.(LA CLL
3183 hEg KEYIM
1134 14D ALLOOP
31l DCA ADALO
vl JMS AuX ZSUBROUTINE TO COMPUTE DERIVED VMARIRBLES
13215 TAal HUMCUT
Bl cia :
3314 DCAR QUTCT SSET EXIT LOOP COUMTER
1312 TRD MAMESP 7BET POINTERS TO FORMAT OUTPUT
3816 uCh 18
1Z211 TAD FRP
31 b o
iZ18 Tah DIG2
Itz DA o2
1313 TR UMITP?
3813 oCe 13
1367 TRD DAPT
=05 DCA DATUM
7380 OVERY. Cla CLL
447 RERDY
1419 THT 1 10 ~GFT 1.AREL
4512 CUTRUT SERINT IT
L1487 FENTER
570G FEET | DRATUM “GET DRTIM
aoBa FEAIT
2308 52 DATUM; IS DARTUM: (32 DATUM
2366
2386
7309 Ly CLL
leil !l Tap [ 11 <GET ¥ OF FX.¥v FOREMOT
TAZ 1ol
1ot TAay I 12 SGET X
4436 FOLT SELOATING POINT GUTPUT
T TLAa €L
4477 READY
1413 TN D12 SGET UNITS
a51ig D4ITPUT SPRINT THEM
2Tt ST OOUTCT S THROUGHT?
=280 aME OVERY s N
JeT Yot BEGIN SNET. BEgIM IDLE
3088 DATUA. 3
A8 DAPT. Ry
ASZ2 DIGP.DIG-1

3548 FRP.FE-

g732 NAMESFE. HAMES-I
iT-1

1153 UNITP. EHIT=
cedE  CUTCT. 3
BB16 NUMMIT, 18



APULMOMARY FUNCTION TEST PRIS-VSE 112174 PAGE £2-3
308 EJZCT
381
392
283
384
»85 #NEW SUBJECT ROUTINE
286 #CALLED BY CTRL-1 KEYIN
=87 +CLEARS BATA BUFFEE
288 )
369
2ia
211
312 agZis 73880 HEWS, CLa CLL ' -
313 8B317 1335 TRD NEWPT SOPRINT *NHEW SUBJECT™
3t4 an32e 4512 CUTPUT
315 ga7z2] VY249 o1 Cha
3ls AL 2 ICAC 1207 TRD LAPT ~SET FOINTERS
317 9eIzT  391E [aiag =T £
313 pazTI4 1315 Tl NUMOUT
12 £9329 741 CIR ZAND COUMTER
328 BaZ2a 3314 oca oeTeT ’
321 ZLERR A VARTARLE
322 Y327 3410 KEWSS,DCS 1 192:DCA T 18:DCA I 19
323 BE333 3418
24 BazE31 3412
325 PR332 2314 I€Z UTCT STHROUGH?
325 AQ3I=T {327 JI® NEWSS AHO .
327 AD334d 5478 BESIN ZYES. BEGIN IDLE
32 AQ33%  Bves  NEMWPT. NELMG
%]
5y §
S8
e
& rr
S



FULMONARY FUNCTION TEST PALB-VEE  11+21/74 PRGE £—4

328
329
331
332
333
334
335
336
337
338
3359
349
341
342
345
o = |
345
345
347
349
549
339
351
332
353
354
355
356
357
58
335
340
351
e

283

#9336
BY3IT
£a329
09341
CR342
29343
BEZ44
A8345
Ha34s5
89347
88350
d0351
e93I52
20353
AR354
PR35S
98356
88357
19267
P26 1
89752
20363
89354
AA3ES

AB3o5-

P LTl

237
20371
dai" i
B2

Be0a
3372
7501
4465
2487
324
nidq
1931
of3 |
anen
1372
4536
4471
4487
6171
1825
cBzZh
3121
31t
1934
2834
S121
3144
iB23
3323
aned
2e2l
3736
At

EJECT

7REOUTINE TO SCALE DATR AND COMPUTE 3UMS FOR LIMNEAR
REGRESSICH FOR USE IN CLOSING VOLUME CALCULATION
" .

#X=OLUME
<¥Y=NITROGEN FRACTION

“ENTERED MITH SAMPLED N2 1IN MQ, SAMPLER VOLUME IN RC

SUMS, 9
DCY XHOLD
oA
PaCK
FENTER _
ML N2PR1D /CCNVERT NITROGEN TO FRACTION
FEUT THAC /SOVE
FAED E¥Y SARE TO SUM Y
FEUT EY
PEVIT
TAT WHOLD /CONVERT VOLUME TO LITERS
FITVOL
TT?3
TEZMTER
FEUT EXP /BAVE
FEOD EX /BUM X
FPUT EX
FGET EXP
FitJL EXP
FRJD EN2 SBUM S0KK2
FRUT T
FHET EXP
TiAjL FKAC
FADD ZXY UM XY

HHOLD, 2



<PULMCMNARY FUNCTION TEST PRALE—VDE 11,2174 PAGE 3
378 @esry 134

371 QR %480
372 Bg498 0P03 SPIRCS.E ZENMTER THIS SUB AFTER
373 SAMCHITORING POSITION, 8-1R CHANMEL
74 AWITH MANTISSS [N MO, EXPOMENT N W
379 SEMTER WITH INTERRUPT OFF
76 ZEXITS
T ~1.HOEMAL-STIRD DUMPING
Iva ~0OR BELOW THRESH
Iy #2,NOEMAL+1 ECB
324 ~JUST DPEHE VALIE
381 3.600D DATA 1IN RC
332 #THI3 DATA RETURNDE IN AC
333 SRS 2 12 BIT POSITIVE NUMEBER
384 . . WITH 7777 INDICATING 18 V!
388 grant 4513 CONVRT ATWRIEL THE MHORD
388 RQ-A2 3269 DCa TEMP ' .
Z8v 40ags Tien ULL ) :
398 A4S 1286 TA2 PTEMP SSCALE ZIGHT TS0 MENIPULATIONS
339 BR.133 vAle RAR
390 904ds 7421 MaL <33 E FOR LATER U3E
391 83497 72ee Cla
322 20413 73591 A L
3322 ggall  127g THD VTHRZH <18 SPIRCMETER FULLY DUMPED?(BELOW THRESHHOLD]
394  gQ4lz 7718 5Pa CLA
395 28413 35250 JMP FBELOW YIS
396 gasld4 1127 TAD VRALVE <15 VRALVE OTENT (DUMPING)
397 88413 704l cla (3P IR0 ABOVE THRESH TO BE HERE)
398 an4ie 1138 TAD OPEN
399 29417 7E50 SHa LA
428 8840 5209 JME { SPIRDS ~YE3 VALVE OPEN SO DUMPING. WORMAL EXIT. V=8
481 agsg] 7301 MR SHOT DUMPING SO EXHALATION IN PROGRESS
492 21122  7R41 1A .
493 89427 124 TAD WLAST
494 BRd4Z4 12773 TED ki
40% 79025 TTOR SR CLA <SHMPLES M A BEOW HITH MO
A2 opazT 5249 SMP NG HG SMORE THeAM 10 COUNTS CHANGE
=ay ' 1272 TAD SLAIT STORE THaM ta CTI IHCEEARSE 50
428 2271 DO 933 TCH SPEZET LOUNMTERS
=22 7301 A
-8 3247 o0 LAST SAMD CTITPRRISCN VALUK
41l To00 0 O LA
412 (354 © TR YTEMP SGET PELUE
4173 2289 Is2 JRED ZSWIT TO NOEMRL 42
w1 2200 =22
<13 SEE8 e
418 TZDG HOCHG,  TLA : SHOT TOVED FIOEE THAN 18 0TS
417 22V (52 VURTCR SP0TT 10 TIMES IN A ROWDTT
413 SIEE Ll sMNO, TAKE BPEAT? IM PROGREZSS EXIT
413 1158 TRD OPEN -~/EZ. END OF BREATH
420 Bo43a 2873 £ TRL SCPEM VALVE., SAKE VARLVE STATUS
421 Cao-as 2127 D VALVE
2 a3 2IZ032 52 SPIn0S STARE NHOBRMAL + ! EXIT
427 GEaslT SeEna JUP L SFIROS
424 839479 1127 VBELCH. THAD VALVE SITMES HERE IF RS DUMPED



SPULMONARY FUNCTION

423
426
427
423
423
438
431
432
433
434
435
436
437
433
435
440
44}
442
443

6451
88452
28453
20454
AnaASs
2A4SH
pn.asT
88468
AR4aAs1
04532
0a4532
BRas4
99455
23456
BT
57% e |
047 ]
gRarz
28473

7B4]
117

5509
v2aa
1272
327
3265
1131
6675
3127
808
[ [91S)
sona
Arooe
Ik
3286
TR
8994

TEST
cla
TAD
824
JMP
VCLOSE, LA
TRD
DCa
LCA
AT
CTRL
DA
Jo
VLAST. B
VTEMP. 7
VSHIFT. A
VTHRSH, —31
AT B
KWAIT. 77T
Ki1d. 4

OPFEN
LA

I STIROS

SeRIT
LRTOM
#LAST
CLO3E

I’ALVE
1 SPIROS

PARLB~1F95

11721774 PAGE 3-1

#1S VARLVE OPEN 77 (DUMPIRG)

sH0, VALVE CLOSED. WAITING FOR BREATH. EXIT
SYES, VALVE OPE!N.

~RESET PQINTEERS

~#CLOSE VRLVE

/T

-



«PULPIDNARY FUMCTION TEST

472
473

86474
8847s
AA47s
anarr
aRsag
B850
Bas02
Pa3A3
3584
85935
Al
ce307
ae5 10
BOSI]
88512
20513
BRsig
AB51S
ensie
pas17?
25320
BBs21
pASzZ2

2009
32€%
3267
126%
A58
5329
2267
b 2
v4239
5202
PaclLc|
V227
TH41
e
rg<lzd)!
719
7BLin
2257
5713
7421
TIE9
7541
557

EJECT
FEOUTINE TO

~rYy

o

Jar=T
3Z
PP
M,
NOSHFT. CLG ©

2
et

G 1 ADZ WD

FRLB-V2B 11-21.74 PAGE 3-2

PaACk R-D DATA IMTD ONE MORD

VTEMP
VSHIFT
VTEM?
MOSHET
SSHIFT

.=z
CLL

VEHIFT

YSHIFT

VSHIFT

LL

ENTER WITH EXPONEMT IN AC
SVANTISZA IN MO

RETUERNMS .2 BIT NUMBER IN AC
~POSITIVE

STETT IS FULL SCALT. MHOT MINUS i
sSAVE EXPOHENT

SIS EXPONENT ZERO?

SHOM ZERQ EXPONENT.SHIFT LEFT UNTIL
SSHIFT QUT A MNE, COUNTING SHIFTS
BHIFTED THIS MANY TIMES

SMAKE 1T A& COUNTER AND SHIFT
MANTISSA RIGHT THAT MANY TIMES



sPULMONARY FUNCTION TEST PALB-V2B 1i/2is/74 PAGE 3-3

a7a EJECT

a7s

ars )

are FORMAT COMSTANTS . IN F FORMAT. FDIG.FR
478 88523 @PBT DIS.333:3353:3:33:3:3331353:355:3

432 99541 0881 FR.2:2:2

455 09543 0891 I:2
496 @d34% 8292
497  R@sS4s  BBEd| 1:2:2

Sae
537
56
= )
20557 0290 RPTCK,B -
QRgEe CLA
g TRT MSG2 AWATT LOOF DURING REPORT FOR TITV
s 5 LA #TO CUTRUT DATA
5 JE -7
) I 1 oeeres
' © T LITERS BTPSOY

WP e Q0 0 00 1T N La b Pl e =i 8 0D

RN AN R QT LUt i Ll
PP DA e 12 s ot bt et ot P32 ey



FULMOMARY FUNCTION TEST

324
525

5268 -

327
528
529
330
531
532
333
334
S35
536
537
538
839

2gc68
8a6a]
gace:2
08603
pRca4
AAcas
22504
B8gs3v7
2veia
iR

206.2
Gasil
gasid
aesis
43616
BaAc1?
28624
80521
ageaz2
88623
83624
BAc2

88526
ane27
#es3a
88631
B8232
ags33
$O634
JE5E
BEE 35
28537
ga545

ans-1
Aircd2
353
g2sdl
AB3I3
BB
TBSST
32350
265!
g6352
BBeS3
BAGS4
88633
L8556

2608

5836
3186
1106
12586
771
5212
1183
7648
5563
5301

1106
2187
122
322t
{621
3221
962t
ae9n
9623
1826
1826
1826
14049
1828
1826
1689
1826
1A2¢
85le
1926
1926
1526
1824
1826
182%
1225
1022
0238
2289
192¢
1925
1925
2230
feze
1828
1826

7 ol

#6006

TTE. KRB
L]
TAD
Tap
srA
JMP
TED
s
JHe
!I”P

CTRLl. TAD
Mo
THD
DCH
TAL
DA
Jip
%)

QFFSET. . +1
®IT
KIT
RIT
oals
®IT:
FEVS
T
NEWS
wITs

M232,-232

PALS-19B  11.21/74 PAGE &

ZINTERRUPT SERVICE FOR TTY KEYBOARD

INPUT

INPUT

M232

CLA sCONTROL CHRRACTER?
CTRLI /YES

KEYIH :

Cie /RID SPECIFIED?

I KEYINH YES

I XITPT 7HQ, EORGET IT

INPUT “#CTRL CHARRCTER. JUMP INDIECT THEOUGH
Y STRELE SELOM

OFFSET

.td
H.
L2
I .+

+3

HIT #DLE

SITMITIHITIRIT

T _ /5TOPS ALL IWEDIATE



#PULMOMARY FUNCTION TEST ' PALB-VSB 11-21-74 PRGE 4-1

378 EJECT

ore

380

S81

382 /ROUTINE TO PLACE AN ASCIT MESSAGE ON PRINT QUEUE
5983 <ENTER WITH ADDRESS OF ME3SAGE IN AC

S84 #ZERQO LINK. DATR IS PACKED TWO CHAR PER WD

385 ZHON-ZERQ LINK 1 CHAR PER D

586

287

588

E g . .

590  68s57 BBl MESSAG.H

991" 2Agcs8 3320 DCL HOLD

592  BB6s! 6982 [0F

523 agss2 vAle ERAR

534 .AB553T 3321 DR LINKMG

995 eg6sa 1¥7 TAT pM5G1

396 82eg3 7349 =5 ILA ZERINTIMGT

597 26845 5300 JiE Gl SES

598 20687 1328 TALN HOLD ZHO

S92 ABGrg  3avs SCH MEG1 sRDDRESS OF MESSAGE

GB®  BOGT1 1321 TRD LIMKMG <PACKED?

581 aneve  vAa48 528

582 apevz 7201 LA IRC ZHO

503 BesT4 3877 DI MSIPH

684 BAGTS 6846 L3 #TC ZET AN INTERFRUPT GOING
885 0AAcTEe €981 TCH

606  PEET?  S65T7 Jil? 1 MESSAG

687  0B/ud 1875 QUE, TADR 11352

603  @aval  vedn SR LLA

€82  g9re2 5317 G LOSTMS AT RS ALREADY FULL
189 nTa3 1323 D HOLD <CEUE NOT FULL

el 867714 - 387C Dl MRG2 #PUT ADLRESS IN I'MSG2 &AHD
.2 efras 1321 TRE LINGMG

513 ag7vcs 744an ]

S14 0 49707 TZ cLi TR

5§15  AuU7TId 3100 GrA BEIFK £a0D TRCKED FLAG M MSGIPK
sis  9arli 5Bl iy

617 B2 SeST S I MESSAG

G1E © BOT1T 1322 LOTTMG. TR LOSTPT A0 ROOM TS STACK NEL MESSAGE
31% a7 14 3874 T PERZ

v eorin Tan DT MAZEK

el ooUie sElg it

622 g7 Sesy Jr7? 1 MES5An6

522 wATIS 09AR WOLLDL©

824 0721 EBE2 LIMKM:. 3

523 AAF22 8723 LISTET.LOST

5245 gevTEy 141V LOST, TEMT ILOST MES3aGT:Z
527 ner2y z23z4

<28 2aarzs 4913

839 Opv2T 23IN
231 15 MRt S
232 ear: TH-



PULMONARY FUNCTION TEST PALB-VSB

633
&34
835
‘836
637
638
539
648
ad1
642
643

08732 A66e

28733 3342
88734 8771
anriIs 12852
88736 1257
DA7?37 1264

parap 1271 -

aer4t 1276
88v42 1337
a8r43 1318
29744 1315
88745 1322
8|r4e 1327
aa747 13234
ABvSG  2rer
pa7I1 1642
Q07sZ | 48073
60753 9114
B9754 1182
ae7ss 2204
AB736 2411
/avsy  1Ti1s
8758 TaTE
gorel  9ean
gred

782 168S
B07R3 2742
BRvs54 2325
007685 n2iz
BU7Rs @503
DR7TRY 2474
AITTH  TERn
63”?1 1682
TOTT2 4894
bCT?E asia
anrra - 240:
BarTe  wHAD

“DATA LABEL PCINTERS

HAMES. L1:L2: L3

Lig:Ltii:L12
Li3:L14;

CALMSG, TEXT ‘N2 CALIBRATIONC>’

A=.-2
HEWMG, TEXUT “HEW SUBJECTC>”

1i721,74 PAEGE a-Z2



"PULMONARY FUNCTION TEST

574
6735
G676
877
578
579
586
581
582
503
6B
683
686
“27
Gas
539
698

691

492
523

giepn
aiesi
pipaz
B1037Z
a1034
21883
81096
a1ay
fa1a19
9Pl
Bia:2
819:z2
eiglg
B1o1s
AlGis
p|L7
61820
alnst
8inz2
[1A27
[ ) I B
a1a23
al1a23
gia32=
91233
21531
81932
0icl3
aia3ag

1AB0
3244
7019
3248
Ji=5)]
eIV
1908
3235
5333
ralg
5511
G175
7418
5228
143
7419
5225
6041
7419
5242
AT
ya1a

3Irve

7305
1227
7321
1248
7oB4
1241
001
5634
2384
28 L7
a0

3oaa0

EJECT |
198

3]

SERVIC. DCA AL

RAR
BCA
i~
jLiaf!
THD
DCA
5533
SKP

dM? I ADARIC

8135
SKP
IR
<143
SKP
JHMP
T5F
SnP
JHP
KsF
SHP
e
KIT.CLA CLL
Ml
THD
AL
TR
e
JiE

LInn
MG
15

PC

XIT

XIT

PALS-VOR  11-21/74 PAOGE 4-3

S3AVE LINK

ASAFE PO

~0D?

ZNO

sSEE MY THE RECEIVERS SHOULD BE RESET
SCLOCK? .

/NO

<1 DONT USE IT

<PRINTER?

<DOMT USE IT EITHER
STHO?
SN

<YES INDEED
SKEY=-IN?

ZLIES. 0 INTERRUFT
SKEYBORRD

SREZTORE
<PUT 1T THERE
<THIS TO0

ATTMTINUE

< STORPNLD

.THILY SEDVICE TaM TURN INTEERUDTS OM
: WERY SRORT



YPULMONARY FUMCTION TEST

7id
vig
716
17
1B
719
=43
el

722
723
r24
725
735
727
~23
7259
T3E

TE1

KIS

SN RO G SN N AN A P I Y WY S BRI O

DU Ja (NFY e TE0

Il

U BN SN

SRR ES R

R R R R A R B

A B

DR
| N2 O GO S
T G

-

i

31542
A1927

2T T

1

e

e Iom s R e
4 b e b pia e b bl fs pek e

ol
=gats!
1877
7540

BY g L e

PN e N

20 (o ] Sy O3 Od 0 T fd Fad ] O] o e
[ NN

s pm U} ) e e 1 Jf 7] e e e ] ]

EJECT
TT¢, TCF

RALE-VOB

M31Pk
ZLA

HOTPIR
JT
<LA CL
RIGHT
I sGl

CHYCLD
M3v

~RETURH

BETHEN

~PACKED DATA?
SN0
<PRINTING LEFT HALF?

SGET LIORD
SPUT

CHARMCTER TN RIGHT

11-21-74 PHAGE 4-

4

ARLE

SREVT CHE T BE RIGHT HRLF

SITRC THARARC 2 OEANS
™

=Y

e -

~NES OIT IS
NS g, T

END

“3eTHER ITSSAGE IN GUE?

CF

MESSAGZ



PULMONARY FUNMCTION TEST PALES-V3B 11,2174 PAGE 4-3

769 B1t38 3185 ICH MS2PK
TTe 91131 S50l ZNF T XUTPT
e

e r1i32 1352 LF.TAD &
v L1133 538G

Fra Bri=zd4 1875 HERMI1,
re 21135 33758

Faiard Aiils 3g7s

] AVIZT 11943

e ailan  ZaFvy

788

TB1 a1 3108

Tee 81142 85242

783

724

739

=

Tar 21147 2333 FIR3T. S
Tos OQli44 TFSY ME7L ~-TF
TEG RildT a6z3V VAET. 237
1} Bitas  GlEs KiED, 1oy
Yol glray 2az2ls k215,37
7z Atisa  Casg  CHHOLD, 3
73 G1is. 77O 7474
734 31132 7FaR MPe.,-Td
TS 1152 d2is KZi2.2:2

ALITVAD ¥00d J0
SL HDVd TVNIDINO



PULMONARY FUNCTION TEST PALB-VIB 11-21,74 PAGE S-6

DU ICIAIOI®
ot ek o ok e e ok fomb Gt ek ok g b
Dl it nd sl il et et

DoGoe

)
a
i3
5
&}
3
9
£
2
2
03

s e
[N

[ I e (R R E W i Bar R AY R wa R A

b Bt P R T R R R R TR N R A |
S B H M = SN SN s

STy
R ENBIR

e
L
el
Pl
-

.
Pl
2
3
1

fed M (D

D0 B e 03 5105700

BS65
1172
6565
N7sd
B5€5
ASGS
6565
gsss5
1172
1172
1354
1358
1172

1172

T 4850

2574
700
3645
1268

a5 Ltk
ta E5a 1]
2800
2089
s a1
3O
515161
515 8]
EIa
ane
R EN TSI
aoan
AAGS
L 518!
a9aa
ainlain]
aane
A0
faintats]
OENG T
Aty
oo
0an
e
neoe

EJECT
UNIT, L:PIL

PiP:F
F:F:7
P, YTENT T nd»

*i296

#BDATR BUFFER

it P <RESIDUAL VWOL

NZDZLT. 23950 SDELTA ¥ N2 7531259
cv.azer s ACLOSING VOLUME

VAZEL. ©13:9 AR RV

L. “ITAL TAPACITY
TLC.9:5:7 STOTAL LUNG CATRTITY
FELT 2:0:9 ~EFORLED VITAL TAPRCITY
FZV1.9:0:8 S/FEL AT 1SEC

FIZFZV.S:B: 3 #FEV I/ FUT



7PULMOMARY FUNHCTION TEST PALS-Y9B 112174 PARGE 47

851 a12=!  aeas

852 B12%2 23020

333 Q12Z3 AB@a FACDLY. 21958 BV AT

254 B1234 deea

855 31273 3589

356 1235 @en) MEFE.G G- S2%¢-780  BTPS L-SEC

837 37 9935
35e 43 &aac
232 41 £PB2 MMER,2-3:8 <.23-.73 BTPS L-SEC
854 W 9300
33 (aafats

gaa0a G2k, a:a:a K4
a5l
155151
Be0R CC2TLC.O:9q% Py
g2849

D) P P P A T T Ta T Mg Mg

A JELIT e LA A LA OB [ da s .L-I.L
RGN L IR e TN Do R

z L4, TEXT "varvi
2553
251
L 1
2R3 4ehg
264 =g LG, TEXT "7
233 4Bl
TR by 1
267 4RdanR
273 4359
2Ty 24l4a LY, TEST CTLO
ZUE 974e
CARMCARNS 5
w4
Y
PIZE LR, TENT TR
2740
A
=

: LS. TZNT P
3
HL
81z
':’:‘,El‘ T :ﬂ f'E\‘T’ MY i
giztl :
R W51z )
wa1 d1713  zx63
e Il 2131l <449
Lok A121% 2825 Lil. TEXT P *
284 2ilis  3ESC
995 @117 28a3



APULMONARY FUNCTION

585
-l
08
442
Dia
511
21z
213
914

81324

Ll Nan ol wn g ur ]
—— e —— s
(YRR RSN RN FOR WA RN
VIO O CIUERd Ty i)

W LI PO e OO L

4848
4060
130%
BB2e
2344
4845
<300
1515
gJadd
2840
4048
4B583
o32e
5732z
2345
= B
iy

TEST
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81458 »537 S&HMPLE

alis51 742l ML SINTETRUPT SERVICE FOP AD IN CAL
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1273 QISCT A4pv FENTER MULTIPLY N2 ¥RACTION BY ZBsy
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iLev 1688 xlgan

1128 .

1122

1138

1131

1132 <FEVY ROUTIME CCN:ISTIHF OF THREE PARTS

1133 s 1. bﬂIT LOOP-MON1TORE SAMPLED “nTn BUFFER
1134 ¥y aMD UPDATES DEM WITH LATEST VOLUME.
1135 g qT END OF BREATH., INITIATES COMPUTATION BROUTINE.
1138 s 2. AXD INTERRUPT SEPIICE-RECEIVES AND STORES SRMELED
1137V < DRTQ IMITIATES ZAMPLES. AHD TONTROLS
1133 i IROMETER I"RLIES.

1139 s IHLFUhQ"'OH%—uG! HTES FEF PAPRAMCTERS

1149

1141
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1134

1135

1l A1GNE 73RN TELSLCLA L

1147 BleT 1253 Tah FELVMET
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113A CLA

1131 5z Tiab L uME

1152 s3IV SPHPLE

1153 3 TLA

1134 23 TR LA

1158 3ti B4 A0 ZSET a17 RECETIVERS

113 1251 FISITERR
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1152 3229 A VES
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1131 1172 TR OE
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1139 FigdZ Sl D3 BDAID

112! Hied? Gogl jEAcH
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1igz2 B1G64s APTY” IS VCOMP #GO CCHPUTE DATA.
11383 - BAlgd5 5254 JME OFLEXIT
1184 falsds 9803 Vit g AJSED 3Y INT, SERKICE TO STORE DRTR

1185 alcdr AneR  VUSE. B AUSED BY MWAIT LOCP TO DISPLAY DATR
1188 Ais58 3827 VECE, O

1187 A3l 2244 VKEYIN VKEY

1188 81852 1711 VADAIG.VINT

113% 01653 127a FEVMAIPT.LS
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1191
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1193
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1248 BIT2C 55 Ji 1 XITPT

1245

12y

124e .

124% B1727 224€ STORE. 15 Ik SIMCTEIFNT STRRASE PRINTIER SWND
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1418 a2138  I34: DA FIRSTL

‘1411 82131 2261 ST VEGINT

142 82132 12Gi TAD VPOINT

413 A21E3  TA4E I

414 @z1z4 17710 TAD VUZE “APE WE THROUEH RRRAYT

114135 2133 7Sa9 BT
1416 92135 3Z14

t41r 82137 7Vaue BAD,
‘1418 B2148 5784 &
1419 82131 1345 BIGGER, T4
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; SYES Anb ko 7 SIHD T

i SERRCH

FIiesT? SECUNS LT

1428 82132 76SR Sl LA

1421 B2i433  S3ET JT BB :

1422 g21d4a 123! TR | TOINT ~GET TT3 ADDEZISS AND RETUPH
1423 g22:45 S7064 JHP T SERRLH

1424 P2t4r 2382 FIRSTL.H .

1425 GOl DBoR VWENHT.a e
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tdap
1448
s
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1453
t454
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FEXIT

T

PRl R Sl 1) 20 Ko RE I gl N
RN s

._1 b iy

b

A R R R LT N N VY e IV R F I |

SGET NUMBEE OF SAMPLES BETHEEN THE TWO

“®adgd M3ET SAMPLE

GET VOLYME IN LITER3 BIPS FOR VFLO

SIAVE DIFFZE
ZRIVIOE 3% T



/PQUWRY FUNCTION TEST PRALE-VDRB  11r/21-74 PARGE 74

1496 EJECT

1497 @2244 7206 KEY, CLO

1498 @245 1186 THD INPUT
1499 Bazas 7421 ML

1548 @z2:7 790 iy

i581 9z258 1120 TaD MINUSS
1582 0225t 7e4ap 323 LA
1983 92252 529565 TR 4
1594 #2252 ropl T8¢

1585 82254 3152 DCR VSKEY
1586  P2233 55231 3 1 ¥ITPT
1537  ~*22355  TS5a) MEA

1598 4225 1147 THL MINUSH
1589 A2250 T&40 37/ CLA
1519 982251 5285 JIME L +4
1511 @225z 7o ety

1512 82253 F1%. BCH WHKEY
1513 92354 =55 JHp 1 ORITPT
1514  A3E5% 7S81 A

1515 92256 1777 TED MINUSP
1516 82357 7640 323 CL

1517 B227R 5581 JHP T HITET
1518 #2271 vedl 50

1519 #3272 3155 DA PPREY
15268 92:73 5521 GMP T RITET
1521 02274 7774 FPTR4AR, Prra

1532 82275 2436 2436
1533 82376  Se66 &35
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1524 EJECT
1525 ‘ ' :
(326 ZROUTINTG TO SCAM YOLUME SAMPLED PRTA AND FTIMD MAX

[S23 B227T7 a@es Mt S

IS38 82389 7223 CLA

1531 B2301 1135 TRD WSTART #SET POINTERS AT START
1932 Q2302 32344 Pl U

{333 92383 3345 DCA | :
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/FULFIGNARY FUNCTIGH TEST PRALB-V9B 11-/21l/74 PAGE 3

isat SSTART OF WR=weuyT ROUTINE CRLLED BY CTRL-W

1542 SSUBPROGRAMS

1983 1. INTERRUPT SERVICE-SAMPLES 82.N2 PAIRS. STICKS DRTR AlAY
1384 e ALSC ON SECOND BREGTH (FIRST RFTER INHRLING O2.Sf. =5 ALl DATR PRIRS
1591 #2. IDLE L2OP-AS SARMPLES COME IM, SEEPS TRACK OF riAX N2 FRACTION FOR
1536 s CURRENT HREATH. DISPLAYS 1T M "M, ACCUMILATES TOTAL MITROGEN EXHALED.
1487 <T. SBANAL-AYALYZES S8 WAVEFORM FOR HI . JPE.CLOSING VOLUME
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1589 5 STOREW-CCOMPUTES RV

igg? /€. FPLOT-¥Y PLOT OF SINGLE BSREATH

1592

1033

1534

1593

1596

1597

1598 @233 72@a  WASHT. CLA SHZOWRSHOUT

1599 82331 4775 JMS INTSUY SSETUP FLESS FRO INTEPT ROUT

iena 92752 1385 Ta4D W3ADAID .

1821 22352 3111 DTa |TAald 7RIN RCLVRS

16892  62I=4 1368 TAD WREY

1683 RIS 3193 hCa BEVIN

1684 02335 477 S JHS LOOPSY #SET P MORE CONSTANTS

1685 =537 CAMPLE

1586 1122 THT VOLUME

16A7 it TS DELAY

teas 6537 SARMPLE

1682 o fom

1218 Y Jrte LoD

lell

I16te

1613

icia

(815 823 JEBR WRDe IO WINT

ig1e  m2z 2234 WREW, LHEY

1617 023 2483

i6tg p2= 3035

19 327 2ap

1620 2T 1647

821 . AZITr 152

le22 a5 kgD

182% B2200 TISD WLOTT. OLG

1824 3242 = TRD LEREY

G225 02 A SZ4 LA THROUGH

£26 2 m IESIM

Ber 155 TR H3TEET

w22 o i

£29 11as Tt MITORE 15 THERE £ TAMPLE PALIR 1 E ANALYZED
B3 TE4 3D Tra CLn

531 5221 Te D CUE ~ES

832 1327 TR IFTH MY, TE TEST TOWPLETE

£33 Aats) Sin

6§34 SI0g JHMELLCOP A HO

LA BE 1T NES




PULIONARY FUNCTION TEST PALB-VYB 11.21,74 PAGE 8-1

636 B2415 4777 JME SBANAL /RANALYZE SB WAVEFORM
637 B2416 4776° JMS STOREW /COMPUTE RV

1638 92417 4775° JM5 FPLOT /PLOT SB MAVEFCRM
1639 082429 5479 BEGIN

l5aa

1641

1642

1643

1644

(545 0zazi 7208 WCLC.,  COLa

1646 82422 1169 TAD MSTART ~70LUME,. N2 PATRS ARE STORED IN R SUEUE
1647 B2427 33v2 TCR HUSEP ~7 BE USED BY WCLC
1648 0:424 1157 TR VFIRST /EEUE STFETS AT NSTART. WFIRST
1649 0242 I373 DL VUSEP.

1650 02424 SB02 [0F

1851 92127 17v2 TAT I NUSFP

1852 92-33 337 DR MMUSE

1653 f2amy 1772 =T ] VUSTP

1654 22437 237a R WUSE

1855 BI27I FI63 T4n NSTART

1656 02433 7941 €t

1557  D2425 1167 TaD) MSTORE

1658 82436 7841
1699 Q2437 3365
1658 Y244a  TEan PN
1661 B24al 1165 ™AL NSTART
1692 2442 391t JETUF=IN
1683 B2443 11585
16c4 A24.4 3R19
1868 A2445  TIAD

1666 2446 11ET B3T

1657 z447 3313

1668 22458 ller IPST

1659 D241 7Btz

1678 32432 (418 2

1571 72483 331 1

1572  ©2s34 1412 z

1673 #2455 34173 3 '3

1672 pouss 2369 R

1878 D2eS7  S2%2 Jme -5

1676 #THE DEWE WERE

1677 . STO MR THE 2ATR DO THE LIST

ey 32448 T2 CLG oM

1BFD  DZasl riEz TS NETORE SBICRIMSNT HSTORELVSTORE SO INTERRYPT SERVICE PUTS
1680 A2352 3167 5T STHEM [N RUGHT PLACE

1631 Ld3Z PR

1682  @2aes 1182

1633 pIa63 Tisz

1634 DI-I5 BED

1685 gast Ivp SDID SFIRO SERVICE ROUTINE RETURN 9 vOL

1686  @247¢  Tu450
1687 B2l sTTu
1888 B24r2  353R
1683 Q2T 44T
1628 83Z47a  JanT

. /YES, MRS DUMPING OR MO BREATH
we.  #ND, SET VOLUME TO BTPS LITEES




PULMONARY FUNCTIOM TEST PRLB-VIB 11-21-74 PRGE -2

891 Ac47Ys S144 FPUT FKAC “SEFT

692 A24ars 2343 TSig LSTEOLL SSUBTRARCT LAYST VOLUME
£33 A247TT K346 FPLUT YOLDIF SHOW MUCH IX2iRLED LAST 48 MSEC
634 @zSea 1353 Faon VENT ASUMMED CUEP WASHOUT -
655  B2391 5354 FPLT LEMT

1896 g2502 5Sl44q FGET FrKT

(897 4A2%A= 6343 FFIT LSTVOL

698  ©£2501 2098 FEXIT

1599 pz5as 7240 CLE oMy

708 82585 3364 NCH BREATH EXHALARTION FLAG

1781 azsa7T 13t TED WHUCE :

(782 AZS O 4465 HHEACK

(782 2511 4487 FENTE®D

|#3a g2z 3122 sl NEFRID SRET PHASED M2 SAMPLE
1728 253 6jdd FOUT PR,

I¥8e A2sia 334¢ Truyl, OLDYE AHZ V0L THIS TIME FRAME =FN2AOELTA
[rav AZTis 135 FULr MEGUM SSLMY CVER WRSHMT

L7es 22514 53251 TRUT HES

789 A-Tivy Siag FRZT TEAD

Ivig /sl 236t x5 SLEFCE H2 CONCEHTRATION
i1l D2SZ °9@n FoT

1712 a7522 184S TADR o5 “HNEED MAX THZ FOR EACM BREATH
1713 22323 7514 S8R

714  ©°33c 3200 JMP LLOOP

1715 2525 2437 TEI'TER

1718 5144 FRIT Fiad

1717 8351 TPUT HZ2MEG <1F WAS HWICHED SALE IT
1713 aBan FEIT

1712 457h DRNE SXITEPUT M METER

1728 7208 SLE

1721 11543 THD KT AEFLAG SET HOMNZZSO OM FIRST ECR
1722 T4 >

ivas S20E JE S LLa0?

1724 3957 CEATES

1725 =72 TRET 4ZMAS

1725 G198 TEUT TIDAL Lo M2, FIPST ZHalATICH IS AMBIENT N2 FRACTION
1727 Lidaial : SUSED TN O WETHOUT EQUATICH
1723 3290

1729 agae

1736 ooon

1731 B AL

1732 QP00 LRI, D ae

1723 TP

1724 anga ‘

1739 30 HERML. Q3G

1734 SISty

1737 e

178 0038 WENT, Q0T gg =)

1730 05 fg

1748 DEog o)

174t 3aea ET.0:5 5?

1742 0Rea 5

1743 QARG MHIMA., 900 é:

17 aAga £

1745 S o




YPULFONARY FUNCTION TEST PALS~V3B

i7ag
1747
1748
1749
1758
1751
1752
1733

B825q4
22355
B25a4
R2SE7
gasra
B25T1
yases
B2AS?3

ABBY
5002
atadilod
9a3an
2850
2008
anaa
o008

EREATH. &
We, g
LSTOR. &
WEIH. 8
WEUSE, 3
LHUSE, 2
HUSED. &
VUSED. 2

11-21+74 PRQE 8-3



SPULMONARY FUNCTION TEST

1754
755
1755
1757
1758
1759
1762
1751
1762
1763
1754
1765
4765
1767
IT68
1759
177
1771
1772

1T?S

1°7a
1775
1778

ATTV

1778
17re
1788
1781
1782
1783
1784

S e B Bt Bt et |

DTG g e el
A B Gl

82574
A2573
R2I7E
B2577

[2ene
B2l
azeu2
Azs83
825049
A2eR%
AZERS
B2s0”
ads 1y
a3ciy
A2z
Beh 13
02514

2 =

B2G13

Lot

386

3480

3280

3256

2480 PAGE

7289  RINT.CLA

1344 TAh LSTCTH
7649 320 CLA
SZ49 JMP MSINT
7840 <M

33434 e LSTCH
BYIT SEMPLE
742 VL

17 TARD NZSAM
£3Z7 SRiPLE
JA67 SPIRD
217 JmMP TOOLD
231 JIM* EOD

ITES  BLECF.DCA I INMSERT
£ ITPT

3581

Jre

72AB  TOOLOL CLA

1134

7rSa
5215

-t

7249
3344
7240
3154
$215

r2Re  EOB.

1154
TR0
SC1T

v231

TAD VHKEY

5ra 347 TLA

JMP SLEAF
MG INTSU

CLR LMA
DCA LSTCH
~La CMA
DCA LNKEY
JMP SLERF

A e g
TR b g
AR ERT i ¥
-
D
13

=
3

PRL3-1/9B

112174 PRGE 9

AHICH VOL OR M2
“LAST CHANNEL WAS MNITROGEN

SLAST CHANMEL A5 WVOLUME
SSAMPLE NZ. GET WOLUME DRATA

AJSE FOR SPIRD CONTROL

MO DATA THERE

SEND 3T 2REATH
SJBREID VOLUME SAMPLE AT THD OF QUEUE
SRETUERN FROM ILTZRRUPT

SENKEY 1S FLAG B8-M0 BRERTHE
<1 WAITING FOR DUMP AFTER FIRST EXHALATION
=1 THRCOUGH TIRST BREATH ANL RESET POINTERS

/DMLY 3ETS HERE OHCE. THE FIRST ZERO V0L OFTER

#THE FIRST EWMHALATICH
CPUSETS TUMS AMD POINTERS AFTIEFR AMBIENT EXHALATION

CFIFST Z0BT  T¥T OHE WMESE PMBITNT GAS DXMALED

K
o
i
LY
ts

FET FLAG 38YING OHE SPMRLATION

HEZL IMIN SAMPLED DRTA TO GET IS M TROGEN
S B



PULMONARY FUNCTION TEST
=82

812
811
812
1813
g1
1815
181G
1817
i8ig
1319
lez2a
tazt
tgaza
1823
1824
1325
12235
1327

1328

82642
02543
B25a4
A2eszT
D263
02617
B2 358
828351
82532
a2q%z
Azszd
LLRES
RESSE

421
1132
11141
6537
451%
Z34%
1164
7a4l
11673
Irtals

=7
P gx}

1345
35673
1344
3582

1354
rRal
1385
3A10
7340
1813
2011
1366
TRl

-

MaL

T3l YOLUWME
TAD DELAY
SAMPLE
COMVRT
oLa NB

TaD HLAST

CIiR
T80 HMSTORE
cLAa

ShA

JrP RBORT
55D

1 _NSTORE

VOLBER

1 VSTORE

et}
TRD
DA

2 HLAS

[MSERT
ig

o~ U re3TE
TR ¢ NHSTORE
DL WHSTE

WFINIS, 15 1
-

NOGEIT.TAT L

N N

PALG-VOB 11.21/74 PAGE 9-1

YSAMPLE WOQLUME AT HEXT 48 MSEC TICK
#ALS0 GET NITEEN URTA

SPACK INTO GHE WORD

~38vT IT

<15 THERE ROOM TN THE QUIEUE

<H

PUT N2 AT ZHD
~GET VOLUME FR0M FIRST IM, LARST QUT STRCK
SPUT IN GUEUE. THIS vOLUMI W5 DELAVED BY

#THE FILO ZTREF TO PHASE IT WITH N2 SIGNAL
SHLAG-THE LEMLTH CF THI STRCK

LHEEE THE BUFTER MRS TUCK
+SET AUTOINDEX TO TiVE BUFFER UF

“H MANY TIMES THROUGH LOOP

~MNWVE THEM

1% TIt1S THE FIRSTY

ALREADY DPONE

A~-NQ STRET

BEEATH AFTER 02 INMALATION

MDY,

APELUME IEROT

AHESL FINIGHED 5B QCQUISITION
ALt ME SOIMTIE

ARGOM EOP CHE
AN, EMBOIT
STNUEINT FOIMTERS

MORT PALIRTTT

<3ET PHESED M2.10L PIRS AND TTORE

SESIT

SThECLAH S§. 3ET FLAG

STHIZ LOOZ POESHT LET 58 STRET UNTIL ERERTH BOES



+FPULFIONARY FUNCTICON
P27 36
82731

1864
1865
1866
1867
1858
1869
1878
1871
1872
1873
1874
1873
1876
1877

5334
7049
3342
3304

amoe
aaas
a9za
0aan
ae0g
oBan
aann

= RO

TEST

NOSH.

HHSTR.
WSTE,

38.9

LITCH.

B5, 3

VOLEFR. AT

A:0:0

(500

)

JMp ¢

Cris
Doa

JIF

cLA
iszZ
1€z
3195
WP

U oCUTLE

VSTORE
N3TORE
TIMINC
I SITPT

T LAY T A
ETOMANLETRRLS

PALG-VEB 112174 PHAGE 9-c

< INCREMENT POINTERS
SIMCREFENT TIMZ FOR ENP OF TEST CTHECK

STHESE 2 CTRL DELAY



PULMONARRY FUMCTION TEST

1982
1910
1911
912
19173
1914
1915
1916
1917
218
1919
19520
12214
1822
1223

e

JRTRE

it

LIl Ol iaf Gl Gl

Waa OO g G D
L

« §a
[om]

Xy}
I8
R ERNIOE ) BV PR W § DY IR

e

A EL Y]
LN I I T S TP A T A R i

o

53

[

N ARo

G GYiu e 22w

3
95
=
-1
=

Drer

Dot

g2r7s
B2T7E
/I

[ B

ATAGA

D302
A3:3
A303d

a3

uza

el g

Qg ii]

313a

35ET

Z8La

BCR w3064
nEAa IMTEUL, 2

Tab 1HETRP
CHOLEINSTR

LaseTrp
bt

e
DAl

o4

PALB-IDE  11,21-74 PAGE 18

#ZET UP SiMGLE BREATH POINTERE

UP WRSACUT POINMTEES

~CLEBR DRTH ANEMS




<PULMONARY FUNCTION TEST

1964 83856 356335 JMP T LOOPSU
1355 g3857 2542 ST, LSTLL-1

1966 03858 7753 M. -25

1967 - B83€35! BeOR IC.A

(>

»

P

PRLB-V3B 11.21-74 PAGE 16-1|

ZIITYOD ¥00d dO0
ST movd TVNIDIEO



#FULMONAEY FUNCTION TEST

1963
1969
1578
1971
1ar2
1973
1974
1973
18976
1377
1978
1979
1329
1981
1992
1923
1934
19235
1938
1437
13288
1589
199A
1351
1932
1933
1994
1295
1925
1997
1998
1599
2088
2801
2982
2043
2uad

a3952
B3053
2
83055
038x5

A
o
B
=

3
=
3
2
-

AT

D N

A3z
0313
83127
A31ze
231351
03132
53133

EJECT

PRLB-VSE

1i/28/74 PAGE 1B-2

<THIS KOUTINE ENTERED AFTER A4 ZERO VOLWUME RETIRIEVED

7282 WZEPO.CLA

1774 TaD
EGSE SHA
AC Jme
Eraty e
el TAL
vaa0 =M
5318 Jrap

BREARTH
CLR
WLOOP
BREATH
ET
CLG
ZLERVE

~FIRST ZERO RETURK AFTER A BREATH (EORI?

YES EXIT
WO CONTINUE

/HAS ENOUEH TIME PASSED TO END MASHOUT

AL4695%18 MSEC!

SHO

L4387

FINTZR

b i FRET idvAax
2231 LR PID2
9989 FESIT

7227 CLy

1845 D 45

7768 Mo LA
53182 Je ZLEAVE
1323 TaD ZFRS
7334 SCA CLR
STz Jim ZEIN
7e01 Tie

3329 7R TIFRC
5313 1P ZLEAVELS
7208 ZLEAVE.CLA

333D pCA ZFES
3778 nCAH LSTVOL
ZVer” R LSTVOL!
76N’ oCAa LETVOL+2
771 nra NIMaw
3755 Harawe
3raa HAMAKE
1507 £
G757 =T VENT
2raz’ “TTZ
non

ErEEcH WLDOP
7243 ZFINL.CLA OV

3761 TR WEDY
5r7 amE LLOOP
0AR3  TTRS.A

7772 PTB2, 7773:2435: 5686
2435

5605

SSUBTRRCT .2
STO GIVE ALVEILAR VENTILA

SES TIME SRVS O TO EHD

ZNO
AYES 1T ¥RS.

ZH0 1T WAS NOT.

- AHAS MAK N2 M THAT BREATH .LT.2.82

iT THE FIRST OHE.
ZFIN WAS SET BY THE PREVIOUS BREATH

AIT HRS THE FIRST JF TW0 IN A ROW SO SET ZFES
~SWIP THE PART THAT RESETS ZFIN

#RESET ZFIN TO ASSURE TWO BREATHS IN A ROM

- /RESET LSTWVOL TO B. SO NEXI'SUBTRRCTIGN FOR

/DELTA V' IN 48 MSEC DOES NOT GIVE A NEGATIVE

/PETET M2MAX FOR NEXT BRESTH

FPOM WENTIL
TIL

SEND OF WASHCUT FLAG

~B.22

AT

= oy

1
i

Oh
o

AT END OF BREATH

(.2 FUDGE FOR DEAD SPACE



PULMONARY FUNCTION TEST

2822
2823
2824
2025
2eze
2827
2828
2629
2830
2831
2922
2H33

83134
831325
Az1zg
R3L37
53140
ICH X
@3ia2
£3143

A31da
B3143
B3145
83147
83152
63151
B3152
a3123
93154
23155

AT
AZ135

XIITVOD M00d d0
S TOVd TYNIDINO

Bega
1154
V658
9734
27a8”
T4l
e -
5734

EJECT

PALE-VIB 11,2174 PRAGE 18~3

SROUTINE TO KEEP TRACK OF TIME OF WASHOUT

TIMING, &

YWASHOUT STRRTED?
/NG.  EXIT
SYES TUMD? £8 IMSEC COUNTER

#THIS OMLY HRPPENS WHEN ET+1 OVERTLCWS

BIT NUMAER

ZSHIFT RIGHT
PUT IN 17SB

#2PUT THE SHIFTED OFF BIT INTO LSB
#ZERT EXPOMENT AND

ZHORMALIZE



SPULMOMARY FUNCTION TEST PALB-¥28 1is/21/74 PAGE l8-4

2833 EJECT
2856 83160 25493
2837 0316t 2547
2058 03162 2873
2832 B3183 2554
20698 @3183 2553
2061 93165 2562
2862 B31i8g 2545
2853 #3187 2544
2864 43178 2543
2865 @311 2561
26066~ 23172 2557
286y 83173 2408
ch5g 83174 2564
2869  a31vs 3441
2378 83176 2742
2871 83177 274l

2972 200 %3208

2973

2974 ) , '

2975 ZROUTINE TC COMPUTE WASHOUT RESULTS FTER TEST

2076  932A8 8832 STOREW.E :

2877  9229F 7@ i

2878 03282 7Y TAD ET

2979  O3ZE3 3945 BCA 45 7 C(ETFA896) +(ET+13 3 %.B4G=TIME OF WRASHOUT IN SEC
2080 93202 1776° TAD ET+i

2081 93235 3843 DCY 46

2882 W3283 1247 TAD Ck27

2083 03207 2044 DCa A4

2684  ©231R  Jd437 FENTEE

2885 B3211 7920 FHORM

2086 03212 3224 FtuL CONST- /CONST=.B312%,848./60

2837 03213 5144 FPUT TKAC /FUDGZ FOR BODY N2 tASHED OUT BASED ON TIME OF WO
|2 02214 S7YS TCET H2SUM

2089 73215 2144 FSUS FKAS /SUBTEACT THIS FROM ACCUMULATED EXHALED N2
2638 93216 6144 BT FFAC ' ‘

2091 93217 5156 FGET NTIDAL /GET FN2 OF FIRST SXHALATION (AMEIENT)
ZD92  £3zz8 a7r4’ ¥Silp MoK /SUBTRACT FNZ OF LAST EXHALATION

2993 a3221 si121 FPUT EXP

2834 @3iZ22 Slaa T FRAC /BIVIBE CORRECTED TOTSL EXHALED N2

28335 P2Z35 4121 * EXP <BY THIS DIFFERENCE IN CONCENTRATIONS
2725 AZZ24 773 B TPT2 “SUBTALT & FUDGE FOR DEAD SPACE

2037 az22s  BETE’ T 3v ZAND E MO BPYE FOUND BY

2823 832235 57TV T VENT

28959 B3227  477E7
2198 33238 877y’

VAZRY ARAZEY=RAVENTIATION DURING WARSHCUT
2lit J3331 5767’ d

2182 #2232 5209 ¥

2153 83233 7280 L ~QOCN 0T

2ig4 83234 1845 R0 43

2185 83235 7e5L S5M3 CLA

21895 93235 5489 I STOREW

2187y 43237 4487 FENHTER

2198 @324 17T TRUD 2

2109 AT24! €784 FPUT TLC #YES. TLO=RVHAC



/PULMOHARY FUNCTION TEST PRLE-VSB 11/21/74 PRGE 18-5

7118 B3242 006D FEXIT
SH é A3247 5690 JMP [ STOREMW

2113 83244 7761 CONST,¥761:2563:67V25 -8 . 9808208
2114 23245 2553

2115 B83246 4725

2116 63247 @827 CK27.27

BL HHVd {IVYNIDIYO

AIrvad 8004 40



#PULTIONARY FURCTION

2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2123
2138
2131
2132
2133
2134
2135
2138
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2130
2151
2152
2153
2154
2155
2156
2157
2138
2159
2168
2164
2162
2163
2164
2155
2i%6
2167
2169
2169
B s

[ = ]

2171

63259
63251
A3252
B3233
83254
83235
83255
83257
B3262
83261
93z62
fa3zs
B32a4
83260
83255
AZge?v
93278
3271
B3Z7E
83273
83274
83275
#3278
8327y
85208
83321
a3zaz
83263
83394
8I3I25
83305
83337
23313
a3311
93312
A33Z13
23314
23313
f3316
83317
B3322
283321
A7323
83323
83324
23325
B33258
835327
g2532a
83371

SBQHHL,BC

TAR WBSTR
DCA LUSE
JMS MAXY
UCA INDEC
TAD I FHDRC
FLTVCL
aTPS
FENTER
FPUT ¥C
FGET FFTTS
FEXIT

JM3 SERZCH
bCh PTVSY
FENTEZ
FGET TPT™S
Fobn FPT25
Fabb FPT2S
FEXIT

JIMS SEARCH
DCa PTIZSD
CLe 1A
AP LSTRD
Cia

Tsh PTVS0
Sen

~T
LI

TADr LMSTERP
s PTVSR
LA tac

TeD WSTEP
TR

T=G PTI2SA
SPR

o5

TAD WHSTEP
DCR PTI1259
TAD [ PTIrSH
UNPACK
FENTER

FruL N2PR1B
FPUT FKAT
FEXIT

CLA

TP | PTicSD
Ur'PRCK
PENTER

FMUL M2PR1A
F34B8 FRAC

PRLY-SB

1ir,2174 PRGE 11

'
ROUTINE TO AMRLYZE. FTIRST EXHALATION AFTER BREATHING iBBX O

/USE FEV ROUTINES TO FIND X VOLUME
#OF THiS EXHALATICH

#GET IT. CONIERT TO LITERS BTPS

“3TORE RS E _
~SUSE FEV ROUTINES TO FINMD VOLUFE
<3AMPLES CORPESPONDIMNG TO 8.7S,

<1.25 FOR M2SLOPE

~STORE THESE ADDEESSES IH PI758.FTi258
#FIND DISPLACEMENT FROM START OF AERAY “OR EACH

AUSE THESE DISPLACENTNTS FROM START OF N2
ATRAY TO GET CORPESPONDING N2 SAMPLES ADDRESCES

#TOR BQTIH VALUES
/STORE IN PIV3H,.PTi2SH
/G0IHG INDIRECTLY. GET THE TWD VALUES

sCONIERT TO FRACTIONS

TRKE DIFFERENCE



. FPULMKPIRY FUMCTION TEST

ZiTe
2173
2174
2173
2176
2177
2178
2175
2188
2131
2182
2133
2134
2135
2186
2187

63332
83333
93334
83335
83236
83337
833248
83341
23342
83343

334da
03345
63246
A3347
83350
82351

AIITVOY 00T 40

81 V4 IVNIDIHO

3173

6757 .
3886;

a47F56°
5638

29882

8088 -

FMUL Fige
FPUT N2DELT
hrzxrr '

iM? 1 SBRNQL

PTPS8.6

8048 : IMDRC. 2

7476

7676

2226
4849
2840
an4n
4990

L1, TEXT " OBV
7675 .

PALE-VSE 11/21/7¢ PRCE ”n’—i‘

/UL _BY 108 TU'FN” W ?ﬁ?ﬂiﬂ&
/STORE AS WZDELT

760 cchUfE_ctnsgas VELLYE



#PULMCHARY FUWMCTION TEST PALE-VOB 11/21-74 PRGE 1i-2

2188 - EJECT
21893 83256 3688
2198 83357 1283
2191 933ca zeve
2132 33341 2184
2193 83362 2873
2194 n3363 2077
2195 8334 1847
2196  B3335 27a?
2197 8328 1217
2138 333287 1214
2139  a3Iva 1211
2288 a3zt 2554
2201 a337c 1208
2292 93373 2876
2233 SIT4 2861

2284 933IF3 255

22295 H33ITa 2568

2286 J337F7 2357

2za7 3238 »3488

aeug

2292

2219 sRCUTINE TO PLOT SIMGLE BREATH ON XY PLOTTER

22il

2zt

zZZ1s A3428 @Bae TFPLOT.@

2214 @3481 7208 CLk

2215 82492  SPeS DEi #PEM TO ORIGIN

2216 03<33 vea: 1R

2217 23434 6065 nHC

2218 93495 &e82 I0F

2219 B34gn 1171 Tulr MNSTRP

222 B3437 2910 ey 193 SSET POINTERS TO START OF VOL. FHZ ARRAYS
222 D34:2 1172 TAD LASTHD

2222 U351l 3811 3% 11

2223 a34atz 1818 TRD 18

2224 434137 7841 Cls

2223 B34l4  1VETT TRD MNSTR /GET HUMBER OF POINTS TO FLOT
gzas 83415 74l CIR

2227 23dls 3121 bpre EXP

2228 aznry  ram sGET FIRST PATR

2229 a3423 VRl

2238 S2IaL1 4l SVOLRME IH AC, FH2 SAMPLE IM MG
2271 G342 2121 SRUMP COUUTER

2232 B3227  a2e7 G0 PLOT TIRST

2233 Q3173 4243 MSINTLL JMG
2234 o745 1242

AAHRIT 33 P13EC

2275 93235 6ATS = CLOCMER PO
2235 £343T 1440 ar
2237 B3435 742! L
2238 @3431 1ajl TAD [ 1! AGET NEXT =AIR

2233 03432 263
o235 BI43T 2171
2731 03424 5224
2242 73433 1241

(0O PLOT

STHROUGHT

SHQL G0 TC START OF L1002 MND WALT
SYES  RRISE PEH ARD EXiIT




<PULMONARY FUNCTION TEST FREB-V3B 11-21-74 PAGE §11-3

2243 g3430 6875 CTRL
2234  R3437 6ol 10N
2245 23448 5683 JtR 1 FPLOT

2245 83441 7771 UP.77Pl
2247 B34d2 90201 DOWN, 8931



SPULMOBARY FUNCTION TEST

2248
2249
2258
2251
2252
2253
2254
2255
2256
2257
2258
2259
2268
2261
azaz
2283
2254
2253

el
2256

2Zav
2268
2289
2279
22t
2272
2273
22743
2273
2275
2277

B34£3
83464
23165
3456
AZA37
u3*

- i
N

u?'“‘
azs 3
9347
Q%473
2l Pt
Azary
/aTEra
83T
BIzw2
83393
A53704
A359%
AZSEE

pees
7e8l
7048
3262

£533
Em

6547
72089
1132
1114
6527
7ean
2232
527
5843

032

ga

i) 1 £ e
B J e i Ll 8 Lk

# fa
-
LR
R LY

11

1]
ke
ol

-3
cr

St

il |
[~ ]
=]
(LY

7ent

EJECT

MEIRIT. B

MSLAL §

ROUTINE TO SCALE WOL.HZ PRIRS AND SEND TO PLOTTER

PLOT. B

CLA 8c
cMa
PCa MSWR

€533

JMP -1
SAMPLE
CLA

TAB OLIME
Tar DELAY
“HN?LE

[SZ MSWA
Jm2 MSNTR

JI9P -1 MSMRIT

DCA MANTIS
g

UNPACK
FENTER

TrUL NZPR1E

Frll F2adar
FINIT
72 44
oF
307,
S KEPT 4
IS HSHOLD
TFD MAaNTIs
LTVOL
SxA_
TRIHTER
roly 7
FruL T2847
T:VIT

i ;-'\

PALE-VOB 11/2L/74  PAGE 114

Coee

/7LOOP TO DELAY BE ¥SEC

/COUNTER TO ~E >

<WRIT FOR TWO AD CONVERSIONS AT 46 HEEC_ER

/SAVE VOL SAMPLE
/GET N2 SAMPLE

/CGNI'/ERT S0 FRRCTION  RANGE B-!
T0 GET FRACTION OF FULL SCRLE

ZINCREVENTING EXPONENT MUL BY 2. GIVING m ﬂF 8-.5
JMAKE SH I“TEaER))) :

/WILL SOSITIVE. MAKE UNSIGNED 12 Irr -
sSET ”HFHHEL a
#SAVE

0L TO BTPS LITERS

/DIVIDE VOL BY 7, GIVING FRRC OF FULL SCALE
/FPAC OF FULL SCALE COUNTS

/PGS 12 BIT INTEGER
/SET CHANMEL 1



<PULMORARY FUNCL .OH TEST

2383
2334
2395

I [ by
[VERRIR NS ]
falgisg
£

To DadgTange
AL 00 T O il

T T Tafu Moy
+1 ) (3] (ol ke ]

BardbutafuiaToloiciafgbalafarly
GOy el o il od DT 0E b L]
tb&h‘
Al )

Uiy b o s
T pea L0000 00 35 LA

A3515
83516
A351v
a3s2a
a3s:zl
833522
433232

[N
23
K
§3°

58465
72089
1323
6065

gesg
aean

PRL8-VSB - 11/21/T8 . PAGE 11-5

PRC sSEND 1T
LA - -
TRD H2HOLD
g?g - sSENT N2 VRLUE
JMF 1 PLOT sEXIT
HeHOLD. 8
F7, 2134573998

ABORT.CLA
TRD ABTMPT
UTPYT
-BEGIN
ABTIRT. 45THG
ABTMG, TEXT ‘STORRGE OVEREUM ABORT(>*

PRIBFR, 2«01 0:9:2:9:9:0:8:8:0:2:8:0:9:9:0



SPULMONARY FUHCTION TEST FELB-V9B 11.21-T4. PAGE 12

23593 83377 2741 )

2354 3R x3608

2335

2356 .
-z'g"ég SROUTINE TD COMPUTE CLOSING VOLUNMES FROM SINGLE BREATH
235

23359

2231 0%e3@ £eap CS.3
23u2 B3Enl 3487

3333 B3Rz 5777 FRET Ve
2354 036n3 2382 TIUB F1PTS ASSTHG FEV ROUTINES FIND PUL/™ ¢ RN ARRAY
2265  D3504 AP FEXIT /CORRESPOHD ING TO (MC—1.5) isinas oD :
23658 035 arvs JM3 SERRCH Z0C-2.5) LITERS .
2367 . 9306 3351 DCA LSEND THESE VALUES HOULD NEED TO BE k. L 20w

3368 B93It07  aan7 FINTER /DOLIRRD IF THE ROUTINE WERE TO BE USED WITH
2333 93310 SEOT FGET o1 /SUECECTS NITH LARGE OV

3379 0351 2385 TSUB F2PTS

S3TL 8ific APOn TINIT .

3T A3313 477e° J¥3- SEARCH

3373 083512 3382 pec LESTRT .

3374 Q3613 1I%2 TR LSSIRT /GET LEAST SQURRES START AND FINISH ADDRESS
3I7S 93816 3353 nox LSSTRI ' '

3376 03817 arrs JM5 CLSUM /CLEAR LEAST SQUARES SUPS

3377 @522 1342 TAh LSSTRT

2378 93331 1350 TeD LSDEL

2379 83032 3334 DCA FSSTET

2335 B3523 1754 CVLOCP. TAD ! FSSTRT

3321 03623 va21 o /TNDEX THROUGH PREAYS GETTING N2,VCL PRIES
232 93825 V52 7397 1 LSSTRT

3333 9382 A7Td I OTUMS /ROUTINE TO DO SUMS FOR LINEAR REGRESSICH
2334 83327 2334 137 FSSTRT

2i3%  0ICIa 3332 1S LSSTRT

3I36 93571 1352 T3 LSSTRT

3737 93637 b3 ~1a /THROUGH?

2338 B3833 1351 TAD LSEND _

2339 93534 7749 S 2 CLA -

2799 83635 5223 JrP CUVLOOP MO _

2391 83536 1021 TAD N1 /£S5, GET NUMBER OF POINTS

2392 03837 4474 FLIAT

2253 : FENTER

2773 TOIT M

2743 FEOIT -

535G T LS /COMPUTE SLOPE. (NTERCEPT BASID ON SUMS

2357 THD LSSTRI 1S 10K HAVE FH2wiSLOFEM/OL) + INTERCEPT

3I3m a3 LSSTRT SN INTERVAL (VE-2.5.170-1.9)

3333 TiD LS5TRI /RISET SONTESS TO START OF INTERVEY,

2209 Tab LSDEL .

2291 D7A FSSTRT

zam2 732 1 FSSTRT  ~START OF LOOP TO LOCATE LAST POINT FOR WMHICH
2492 UNPACK ARCTUAL SAMPLED N2 15 LESSTHAN PREDICTED BY
2494 FENTER /PESRETSION. EvTRAPOLATE BEOMD INTEMAL
2495 FAUL H2PRIS

2455 FPUT FYAC MET SAMPLED N2 IN FLOATING

2407 FEXIT




SPULMOMARY TUNCTION TEST

2408
24n2
2418
241t
24i2
2413
2414
2415
2416
2417
2418
2419
2428
24z1
2422
2423
2424
2425
2428
2427
2423
2429

2433
2434
© 243y
2436
2437
2438
243%
2448
2441
2442
-t 1
Zaid
2443
2448
2447
Zaad
SaaTd
o459
2451
23358
2453
2454
2455
245G
2457
z2433
24959
2460
2451
2462

83657
23569
H3e41
azanz2
a36:53
232354
93965
B364a6
83567
23673
BI6TL
A3s6T2
8352
a3674
83575
83570
BI&TT
83725
8371
nI7Aa2
B3I7az
3754
BI7CS
BI7as
23727
fz71q
Byl
A3ITIE
a3vis
a37i4

i¥53
433¢
4471
4437
3328
13c0
2143
falalaf]
1845
v7ia
5274
1233
3352
2323
2354
1333
raal
s
F7aa
22%1

172

F i
4530
473
4487
Si434
5777
2142
Byve”
a86c
5680

TRD 1 LSSTRI1

FLTVOL
3TPS
TENTER
FiJL 3LOPE
Fadd INT
FSU3 FKAC
TEHIT

Tab 43

PALG-VIE 1i-s21/74 PHGE 12-1

sGET VOL IN BTP3 LITERS

AL BY SLOPE
/ADD INTERCEPT
/SUBTTACT SAMPLED H2

Sk CLe ABOVE LINET.
“4ES

IME IKLPL
Ten TSSTRI

aLR LSSTRT

CKLP !, IvZ L35TRI

SROUTIHE

L35G, 2

13 FSETTT

TAD L23TRI
i3

Ta2 WASTR

zif 323 Cla

J¥T SKIP

PERR

TAR 1 LSSTRT.

FLTVOL
BTPS
FEHTER
FRUT FEAC
FGET IC
FSUB FERC
FRUT OV
FEXIT

JME I CVS

ANQ  SAVE THIS POINT 85 LAST

/BUMP POINTERS
STHROUGH?

MO GET NEXT POINT

- CHECKHEL TO EMD OF BEEATH

SBET LAST POIAT BELCOW TO JTPS LITERS

/SUBTRACT FROM 1C
STORE 5 CLOSING VOLUME

T YSE 3UME TO CALTYULSTE ZL.ODEZ. INTERZEPT

————
ol S ]
BUL DRV
53 Fhac
tILT EXP
Pl

A AR R Rt R RErREY R RR s Raif AT Bt Rl 3

RITTVOD 00d 40
51 @OV TYNIDTYO



SPULMOHARY FUNCTION

2483
2434
2453
2458
2457
2439
2459
2470
2471
2472
2473

e
ey

2478
247G

-

L

|

TobsPITarofa s T Do P fa Po i rafa afaidi

i

gy (O g g U o L0 e 100 00 Cle a0 1)

B3749
Q3741
A374Z
03743
A37 44
3745
B3T45
AaA3TAT
B375

B37s1
83783
BI7S5
AZTEL
937s%
B37S5A

a4720e

5144
5034
951
2134

4121

5769
L2223
S715
8551
AGSE
2297
ARG
GEIC
2698
2209
Sann

ek

TEST PALS-VSE 11,2174 FAGE i2-2

FPUT FKAC

A
FRET EX2

TMUL ZY
SEUg ThaC
Frivt EVP
TruT INT
FEUIT
Jr? I LSG

LSDEL.S55!

LSEND. 9

LSSTRT. @

159TRL. 8

FS5TRT. 8

SLCPE. 83858

LT, 28
FIPTT, L :30R3;:8

F2P7T5,2:2499:9

4332
DATH. 3
= ,



/PULPMONARY FUHCTION TEST PRLBs-V9B 1i/21/74 PRGE i3

ABORT 3527 EX Bae T2PIS 3766 Ly 1393
ABTMG 3534 EXP aizl Feedr @137 HANTIS 8122
ABTMPT 3333 EXY 23 F3GTR 2865 MAXY 2277
A igal EX2 a03a F? 3324 MEFR 1236
ADARID O11! EY na31 a5 1933 MESSAG G657
RDLOOP 2134 F 1366 HOLD 872g MGPT ©112
RDZ 1D 0474 FADD 1089 INDRC 3341 MINUSH D147
AU 1341 FRIV  apne INTT  b2Re MINUSP 1528
B 8rsa FENTER J4E7 INPUT 9186 MINUSS 8128
BAaD 2137 FELMPT 1853 INSERT 2765 MR 1241
BEGIN 5478 FEVT 150¢ IMT 3768 M 1837
BIGGER 2141 FEVT 222 INTSU 32029 MSai aars
BREATH 2564 FEV!1 122 REVIN 8193 M3G2 8876
BTPS 47! FE-IT 9823 FHRIT 8472 MSINT 2648
BTPSFC 1753 FEXT 0392 K18 Bar3 MSHA 3462
BTPS5R 1732 FSET s9o2 K128 1148 MSWHAIT 3443
LALMPT 1571 FIRST 113 K21z 1153 MEWTR 3447
CALMSG O751 FIESTI 2125 K215 1147 MEWTl 34424
LaLnz 15zt Flx S402 K237 1145 MEIPY  BLYY
ALS 142¢ S i533 K25 20660 ME2PK B1Pa
CALAIT 1472 TKAC aiaa W B1IY M3 1578
TALCTR 1323 FLAGCL 1513 %21 <86 M232 BESS
CLATLE 1247 FLERIT In35 wre 9187 37 1124
CHHOLD (153 FLGCL 1313 KY77a 811s Wl 1151
CHLP 3651 FLO 2ced L 65635 M7a 1152
LELP1 3574 FLOAT 4474 LASTSM 9118 N aRza
crav 3247 FLEST 1822 LF 1132 HAMES BV33
CLOSE 8131 FLTeMP 2241 LIMK 1949 -NRIESP 7312
CLSUM 1TSS FLTZ 2152 LINKMG B721 MB 2743
COHST 3244 FLTIMOL 25T3 LGOPaD 1572 HE1 3838
CONVRT 45195 FLWGAIT 1533 LOOP5U 3933 ND 177
CTEL 6ars FMpy =z LOST 8723 NCI 7ol
TTRL1 ©81Z FrUL et af st LOSTHS a7 L2 NEWBE 15%3
iy 1283 THOEM 7293 LO3STPT avae NEWEG Qvee
CVLOOFP 2623 FH2CL 151% LSDEL =758 HEWNTS1 1134
S 3608 FOUT 4485 LSEND 3751 NEINZ 1457
CVIKC 1244 FQUTS 82132 Ls@ 3r1s NEWPT 8323
cli3 2163 FPLOT 330 LSSTRT 7752 HEWS 3316
D 1363 FPTR4Q 2274 L3STE! 3¥53 HEWSS 8327
rarc il ¥PT2 LETrH  27a4 NEWY 2312
o | 1324 rPTEs enl &%« HHOLD 15:3
Dartz2 4373 Fpros Lt 2357 My 2746
JAFT OzE” FPUT L 3342 HLAST 0144
DETH 4RED L19 1319 NOCHG 9449
SJRTUY 0T Ltl 1713 HOSB 2734
DECIDE 10R3Z Li2 1522 NCSB5T 2725
DELARY B1i4 Li3 1zav MOSHET 2328
DIg w2z Lid 1334 HOSTOP 1983
2I5P 2719 L15 Cheery NOTPCK 1143
DO T34z L2 Tl He 17a7
DUMRD 9151 L3 1232 HSTART 9163
DL 8133 L4 1257 NSTORE G153 -
EOB 263! Le 1264 NTIDAL 2158 -
EEPR 1559 L7 1271 HUMOUT a3

ET SET TI2FEV 1233 L3 12re MUMZRO 3932



SPULMONARY FUNCTION TEST

MUSEP 2572
MWLST aive
MWLST1 5317
H2DELT 1283
NZHOLD 3523
HZMAX 25518
NH2PR1B A12:4%
H25AM B1i3
H25UM 2551
MZ2SUMP 3073
N2ZCT 3834
OFFSET 9522
OF, 8423
CPEN 21370
QUTCT 8312
SUTPUT 4512
HERY 0238

3
P 1028
PLOT T45T
PRTBFR 7539
PETET #9135
PTB2 CR IS
PTIZS50 3349
PTTS6  T3EIT
GLE o7 ed
READY 4473
REPORT 8235
FETURH 111!
ZIGHT 1859
rT 1425
RPTCK @a5=7
PPTE 21t
hi% 1268
SAMPLE 5537
=% 2743
SBANAQL 350
SIZVOL T3V
SEARCH 3144
SERVIC 1arn
SLEAT  2e1%
LOPE TPES
SPIRY  assmT
SPIRDS 4439
STORE  I7ET
STOPEM 3283
ZTORP 023
STIZRO 2032
SUHS TEG
THRU 1127
TIMINC 3134
TL 1217
TOOLO 2817
TT1 13513
TS 1842

TVPE
TVPELG
UNIT
UNITP
UHPRCK
ur
VAR
VALLYE
VAZRY
FBELOW
yC
MCLC
VCLOSE
ooMp
VENT
VEQB
VFHI
YFIRST
HELL
VTN
VINT
WREY
VKEYIN
<LAST
“LPR1B
M

Mp
LNKEY
VOLEFE
DLLOIF
v’OLUME
VPKEY

FPOINT |

VSHIFT
VSKEY
VSTART
STORE
L

STEMP

WoLC
WD2FLT
WF I
EINTS
HINT

1186
1514
1154
n33
4465
3441
15582
g1z27
121§
B459
1214
fas?
0425
paajalz
2554
1658
Q142
8147
7143
leds
1T
224
in3i
2455
213@
2345
2343
a154
274
Ll

Ao

—~-




ERRORS DETECTED: @
LINKS GEMERATED: S1

Eﬂ@g

00

Ve 'Od
J%'I‘O

ALl
T aoy



ABORT 1819 2318+
ABTHG 2322 2323%
ABTMPT 2319 2322=

AC 876 783 7EY

JDAID 119= 218 25% 685 385 iB45 1i155 [i8€ 1641
ADLOCP © 151 289 234 iBasd 1{79

AD2 WD 126 451s 473

AR 256  9Z27% 249

B 661e 2B

BRL {417% 142!

BEGIN 94 231 327 1846 1194 1626 1639 2321

BIGGER . 1408 141%+

BREATH 1708 iT4es 1977 1988

BTPS 9o+ 233 1217 1714 132T 1481 1486 1487 1689 2138
2233 2419 2438 -

! BTPSFC 12538 1275=

BTPSR 97 12564 12a8
CHLMPT az74 [11Ss
CALMSG 652& 1115
. CHLNZ 984  1BRS%
caLs 557 973
CALXIT AT 1HET
CalwTp 382 1637
CCATLE Z65® 247
CHEOLD 73S FI6 74D 744 ?92s
~ CKLP 2482¢ 2427
CKLP1L 2418 2a21s
CraT 2062 2116+
CLOSE 1ag% 423
CLSUM 12E8e 1796 2376
COMST 2386 21133 ,
SOMVRT 125¢ 355 1832 1913 Qsas
CTEL 2S% 297 428 434 1162 3 2235 2243
2TRLY 53 S541%
Y A32% 939 943 2435
CHLOOP 2330% 2390
e 2175 23gi: 2437
LT 5623 942
13 1449 134é%
D 1834 1097 1197 1113
TR 21# 373 ST 192® 1226 1952 1954 2215 2217 2303
2306 _
LOON 1895 19724 1031
T M2 1342 1505 1712
THPT 2L8 2978 Fi5
LnIA 152 199 24353
CATUM 259 275 277 273 279 292s
GECODE 72e 732
DELAY 123% 1828 1237 1687 1811 2251
pis 294  a7Gs
DIGP 264 2949
DL 2234 2247
DpUMAD 153% 1134
D! 150% 1079 1235
o 771 1Tads
ESR 192G 111« :
T 1741% 1981 2032 2P=a 2978 2980

o Tes 359 33T 2445 2447 2453 2451
EVP 1392 355 353 ISP 362 2093T 2895 2227 2271 2248



FEVMPT
FEV'S
FEVT -
FE1
FEXIT

FLTE
FLTVOL

TLWWIT
ey
FrIL

FNORM
FH2CL
FOUT
FOUTS
FFLCT
FPTA48
FPT2
FPT2S
FPIVS

2452
594
TR
3=

607
9%

W= Bl

s (D S]]

Fig £ vm o s
N =3CHT =4 ch

]
!

[

v [rd

wa I} nee
]
L)
&

TN et e Yy

AR DM
i 4 4

2459
364
368
348
ges
348

2413
252

2.487
274

1315
1431
2.97
2484
ltgos
1

§
»

PO LT Y EE R T/
o TR A It RV |

MM e o
S ] T STy

2467

2457
2459
2434

it

2985
2149
2138

1478

13zz2

23
1339
2296

28&S

S44
212

1291
1347
17135
2169

1322

iges
134s
1713
2174

933
17ne
2133
2454

1691
2171
2466

237
1475
2483

1894
1430

1811
13353
Iv¥g4
2281

1813
1323
irar

2733

239
1716
2138

1656
2485

1572

241
1724
2412

1reav

73
1382
1934
a294

1873
1234
1987
2227

223
1725
2363

17e5
2414

...
&
o

945
17es

2447

2ies
2892
1219

2386
23€2

1ez21

[ 494

2893

2363

1812
1935
2359

17g9
2432

i638

1902
2736
2438

1716
2434

2129

874

2153

2457



FPUT 162 347 349 IS5 - 357 361 365 934 938 942
247 1083 1516 1325 1E28 1331 1342 1354 1333 1476
1482 1631 1683 1539 1697 1785 1783 1717 17256 2047
2090 2833 2097 2ing 2183 2132 2164 21¥3 3334 2486
2432 2433 2342 2482 2455 pas8 2483 2463

FOT? 122 133¢ 1338
FF 295 433
FRP 262 295
F=3MG 12
FSSTRT 2372 Z23I2@ 2384 220! 2ApP 2422 2475%
FSUB 11% 1483 1439 1592 1718 198G 2068 2089 2892 2896
2171 2354 2378 2214 2434 2451 2458 2468
FI241C 253+ 938
FIPTZ 1Z42  1375e
FIPTS 23264 Q2432=a
Fia 1219 1228w
Flag 19i& S35 937 Sag 24 2172
F1ZFEV S5es 234
F2PTS 2378 2435+ .
F2R47 155% 1avd 1220 22533, 229%
FIGTE 1731 i353=
T 2F95 23ine -
33 1191 1102
HOLD 531 88 8513 S22Zs
INRRT 2137 2123 21746
NIT 25 203x S35
IHPC tiee T3] 532 S+l 1932 1851 (499
IHSERT iTTE 1227 1waza
INT 2413 22468 2470%
I iS52 IT83 i913# 1233
FEIN 1132 11 233 335 538 °03 1843 1157 1603
Pl T <& 435 S8 2 .
<143 493 &7a
K183 T2 Tons
K212 TP T93s
el TS4 0 Tols
v 237 TS0 TETE
2% 12one
5 inle
3 1319 1557«
ST 117% S4¢2 732
7 idos 977 1E78 1224 2289 2381
St TAT 99 sa1 gazs 883z 884
1134«
TR Tix
2ypc T2 Tars
Cag =N Gl S
a',l_y:.,-'t
SRuE
2452 24T e
STIR 2aAves ;
Taaas 2470 _ L
23TA ZITT O2TRE OZIBT 2286 2320 2428 2408 - 247Ie
aeA7 4TS 783 2417 2421 2423 24¢8de . . R
yved 1T TEDT [8SSe
ITSY 1TI2e (24T 2O 2601 2882
1372




L1 638 2189+
Lia 643  BSase
Lit 647 . 983+
L 548 903+
13 549 3135
Lia w936 o8+
LiS $51 1904+
ie =39 G530
L3 (S5 Bas#
La Bl "7 3%
Ls 543 g7o%
L7 ed3 383+
e odd 938% 113%
LS 645 893+
MINTIS 4 2278 229:
Mgl 1218 .S29% 1578 2128
HMEFD 53G6% 1359
MESSPG 121 bt 35 £ S 1342 622
MGPET 121%
HINDSH SFe 1522
AINUST 152 1BR4E 1SS
MINUSS it2es 1243 1551
TR 359% 1542
P =32 G232 Ter®
Meat 1242 595 59 723 iz ] 731 736 739
TnGe 135x 221 512 sET 61t 6192 763 787
M5 INT 1762 18072
M5 2252 2254 2268%
M ALT 2233 2249% 22455
MSWTR 2255« 228%
MESRTL 2r%e p24)
1151PK 8% 607 717 762 7S
2P 197  4i5 620 39 Tr3 78l
M3 1935 lli4%
mai2 533 S77 %
M7 Td5 V35
o s | 72 TO%s
TG .| TG
4 So# 36Y 1237 2231 2324 2449 245§
*AMES zoe G339
ieESP o 2o
HE 182132 1720 (1234 1227 198&e
HiBs 1923 1927 1938 {3Z« 1937»
L ERL 12uBs
et 222 1284 120w
“EL.BR 1ind  128B% 1232
HELS z22 G
MELETS T 755 TVo"
HE 2 LAZAE 1B58S
MHEMFT i3 S249s
MEWS 2122 =54
MEWZS $23® 3Ize
HEW" 1Z3t% (545 157!
MHOLD S 1931 185G
“LAG 1333 1832 122%»
ALAsST 1838 1518
HOCHG s 1 diG»
HOSE 1541 1398 183! 1854 1871w
HOSBST 1243 1862%
AOSHFT 4946 ar’is



HOSTOP ig42 i95%9s
NOTPCK 718 ?56#
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