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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming effort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67,/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description |l page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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(Program Description, Equations, Variables . . S N
Hus/b, ng\} Wl age cam (,a»ul'wJ Ak &\SLSL o wedwe terao. /i?u/w CU‘W,‘UJ_LO arel 5 danga
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Whie Fodinis delivered _eoucsuidration Zm# fie, wae of astiia (B¢ e will stona
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Operating Limits and Warnings o . : . e . e
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 Dowm ﬁ/w{‘-m weaocured /QUU.':&*C'N“«’ - Q/wa//u/oé.acﬂ w il alborn . ﬂc[afﬁ.é’c&,& /lﬂ‘ﬂfo‘?o

4 N
This program has been verified only with respect to the numerical example given in Program Description Ii. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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User Instructions 3

BNEsSTHES 1A FRRIAMETE €5
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a7 Program Listing |
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
BB1 ¥iBLa £&1 ie 11 Store & convert 857 Z s Campare dose with
gz sST0C 35 13 patient data 58 R<Y? 16-35 constants to deter—
fez i -31 #s3  GTO! 22 81 mine proper con-
b4 Z b fce Lix 91 centration
gas . -6z a1 2 8z
ees z 8z ac2 5 és5
as? & aé BE3 X9 le-35
aes g g5 864 ET0Z 22 Bz
aas 5 -24 865 EEX -23
e STOE 35 i& feé ] 85
a11 R -31 867 2 -24
eiz 2 iz B6E xiRLE Z1 #g
813 . -6Z 868  DSP3 -63 85
a14 k3 PG 87é PRTX -14 Display concentra-
615 4 a4 871  DSPa -63 B8 tion in percent.
Bl1& ks -35 72 CLX -31
) I 1 ) ZZ2 B3 873  L&8TX 1s-63 Det ine proper
gjg *é%? :‘.15 ij? Store patient data 1 g}é y _3:; administration rate
28 R =31 a’¢  PRTY -14
21 STCR 35 12 77 SFC 16-11
22 Ré -31 arg RTN 24
823 xLBL3 21 @83 879 xiBlL1 21 81
824  SYOA 39 11 ase 178 5&
825 RCLC 36 13 B8l ET0e ZZ B8
26 1 61 Is the patient oldex 882 xlLBLZ 21 8z
27 é ae than 10 years? 853 2 2
828 R=YT 16-35 as4 -35
28 FRC Ie 44 Yes, eliminate 88> EEY -23
a3e 7 ar addend. (wt. x 70) ass 3 B3
631 & 5T 887 2 -24
g3z + -55 agg  &T08 i2 a6
833 RCLB 36 1Z a89 RTH 24
834 -35 98 ¥LBLE 21 1g
835 STOE 35 15 @51  HMS3 16 36
836 RTH 24 892 5708 35 éé
837 xLBLb 2! 16 1Z 893 RCLB 36 12 Compute body surface
838 RCLC 36 13 834 . -62 area.
838 RCLE 36 1c Campute dose of sod. 895 4 a4
a48 z -24 introprusside based 896 z az
841 2 Z on age/wt. as? 5 g5
842 . -6 8sg i 31
843 & (-] B33  RCLA 36 11
844 i 63 len . -6&
845 CHS -éc 181 7 b7
846 ¥ -35 182 z a:
847 e¥ 33 183 3 85
848 F a7 184 ¥ 31
649 4 a4 165 . -62
8s5o 8 ag 16¢ € o6
as1 . -6Z 187 é a6
es2 7 ar 188 7 8r
853 -35 189 1 81
@54  PRTH -i4 118 & 86
() RND ie 24 111 4 a4
856 334 -23 112 X -35
REGISTERS
0gtart |' Vapor |2 3 4 5 6 7 8 9
S%mhi;dec gressure = = 52 S5 S6 s7 S8 S9
A . B__ . E I
Height (cm) Weight (bg) Age (yr ) BSA (M2) EBvV (ml) Used




97 Program Listing 11

5
STEP KEY ENTRY KEY CObEl COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 -35 168 - -43 Does pt. have less
114 DSP2 63 6z 176 X<8?  16-45  |than HCT 30% - jump
115 PRTY -14 17 ET04 22 84
116 DSPE -3 @@ 172 RCLI 36 46 |pivide acceptable
117 sToD 35 14 17 : ~24  |red cell loss by HOP
118 i 81 INormal EFR is 174 PRTX ~14  lto find ABL
119 5 85 | 1500ml/m2/24h 175 RTN 24
128 @ o 176 #LBL4 21 84 |pgjust figure for
122 X -35 17 & 8z I
123 2 8z i7a = _pq [|deficit
124 4 84 188 PRTX -14
25 = -24 181 RTH 24
126  FRTH -14 182 xlBLe 21 !6 15 5
27 RCLE 36 @6 183 STO! 35 gy |StOre vapor pressurp
128 X -3 184 R& -31
129 CHS -2F 185 «LBLE 2l 15 Calculate delivered
138 PRTX -14 186 RCLI 36 81 concentration
131 RCLO 36 14 187 X -35
132 2 6z Surgical EFR is 188 bt 4 -41
132 5 @5 |2500ml/m2/24h 189 7 a7
134 5] de 1% 6 I:13
135 é Bé 181 ] ae
13¢ -35 182 RCLI 36 a1
137 Z 8z 192 - -45
138 4 a3 194 X =35
13¢9 < -24 195 < -24
148 PRETH -14 186 EEX =23
141 SFC 16-11 197 2 8z
142 k-5 51 198 X -35
143 HMS* 16 36 |pind duration of 199 DSPI 63 81
144 RCLE 35 @6 288  PRTX -14
145 - —45  |Sirgery to present 281 DSPE 63 06
146 X ~-35 282 SPC le-11
{4? FSE i6 55_ Show deficit gener- 283 RTH 24
148 - 45 ated since start of
149 ETH 24
15¢ ®LBLC 21 13 s‘.’rg‘lery tal defi
151 STGI 35 46 ]ﬁip ay total defi-
i‘é‘é 3 3§ Mean arterial
154 = -24 pressure.e: 210
155 RCLI 36 46 §YS—;D-1a—S+Dias
15¢ + -55
57 RTH 24
156 xlBla 2] 16 14
159 STOE 35 135 Store est. blood
168 Ré =31 vol. fram labora-
161 #LBLD £l 14 tory determination
162 8701 35 46
163 RCLE 36 15 Find est. red cell
164 -33 mass 220
165 3 63
166 a 86
167 RCLE 36 15 Subtract est. red
168 -35 cell mass @ HCT 30%
LABELS FLAGS SET STATUS
Store datal” Bsa EFR [© M.A.P. [ A.B.L. % conc |° FLAGS TRIG DISP
a b ] te d e 5 CONC. [1 ON OFF
gﬂf‘;’eﬁﬁtﬁ rece ™ : 18B% EBv Py snpplidd o0 p| beEG B | FIX &
ubr. cong ba'nparison écmparison éanpute i Campute 22BC ; 8 [ZZ g?SD 8 SS'G 8
5 o) 6 7 8 5 3 s 0 o -
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a8 ™
Program Title Anesrwesia Praesmerwes 1L

Contributor’s Name CH/QEAES . ’BOLL{AIG,f/?

Address , 69y Loweswdw DrRIVE

City Bremeeron State wWAcy Zip Code  $¢'s/0
\_
(. .

Program Description, Equations, Variables 3

Tre Anrowe E aoamon is:  hog,, P A+ €vc  wweee H, B, avd C aec cowsraxrs

ror eqcH AsEnT . Consmanrs THAT ARE RAURILATLE FOR VARI0US AGEMIS HAve Beew
INCORPOENTED . Hs TWE USER F/NDS WORE FROM MANUFNCTURER OR 4(ZERATURE,
HE CAN RDD THE# 70D THE DAVR BANKS AS FOLLO WS ;| e B
Consranr F 1 Pidce v  KranreEnr £, of THE TRI# 7O TZE USED For THAT AGRAT
(socw ne %y, 67)
Consrmnr B: Monpiy By 100 ; TAKE (NTEGER, AND STORE (a4 Rx e
Consranr C: Divive By 1000 , TAKE FRACTTION AND ADD 70 Bx
Exane: (busranrs ror Erwer ARE: He 6. 20574 , B 799,795, C < 220.0 - a¢e How

THIS RUAE (MRS Fokbow D 70 (ASERr UALOES (a0 S, and K, RESPECTIVELM . .. ..

DECIVERED CONCENTRRTION AND TABLE RRE TASED ON OUTPUT COMCENTRATION [AMND _TO7AA. .
FLOW , AND RRE H1bHLY ACCURATE . /7. s RHCAKROWKESRED THAT DELKVERYy IR A CRCLE .
OR OTHER SUCH SYSTEM Wikk RUTER COMIENIRRTION. VALUEs ARE FOR NON - KE T -

NG SYSTEm . S e R S e

AT Somevimes SuRPRISES THE STUDENT 70 DECOVER THAT THE Qur Por 0F [ VAPORIZER
CAN TBE WORE THAN TUWICE INPOTY RS (W17 ETHER. JOuvine D GiuES BRASIC DAVA.

Operating Limits and Warnings ... ... ... .. ... O S S
() BatomeETRIc PRESSORE USED 13 _P260. UsE omwerr  wALUES AS_NECASSARY (oR FACERS _OF _
DEFEREMT PREVAIAinG PB. [o (ABokATORY ﬂcc,u/éﬂcy,d?gu??ﬂf LBy E mRy BE USED_
1o Sroee mwd ComverT PR W e - REsisTER AEER Py W4S Been ComPurid
@ Wosh A 7ABE oF VAPoR TUESSURES HAS BEEM GEMERRIED, THE TEMCERRIVRE

URKUE 1N - REGiSTIER Wkt MIUE BEEN IMCREMENTED [IND wnEw OR REUBUS YRLYLE ..

L MusT TBE ENTERED FOL MEW CASK . y

( N\

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. J
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CONCENTRRTION OF MALOTHANE

Frow . 15 2.5 A, Wuen 1s DELIVERED
2

WHAT 15 NEW CONCENTRATION.

Kerrne Ftow 15 REDUCED TO 2§ me
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° User Instruetions
ANncsTwes/q Faeamezes IT
b:ntat ¢ Pt R Tafy
n-— Py TR Zem Fv — G /r
STEP INSTRUCTIONS DATAINITS KEYS DATATUNITS
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2 | /npor verorizER TEMPER RIURE v Cecsivs T (%) La Jl |
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2 _CHAORO Foem 2 [ : J 1 . ‘ 7y
S TlICHILORETHYLENE g ‘ ‘ [ I
Y. 1A 40 TVANE 9 I
L. METHO xy £LULANE 10 [ 7 ]| ’
R
S | Fok vaPor PeESSURE TRBLE : R
INPo7r SEREC 7TION NOMBER n Ié,’L/ZH/{,’ J
INPOT (NCREWMENTS OF TEMPERATUR £ at (°) | & 11 & | {_I'("c)
e Y
[A Fer DELIveRED _ConCeEnNTEAI7ON [ H i ]
INPOT 2 vEN?  Feow Enlol) IE;\I#[? 7 l
NPer Flow TmeOVk URPORIZER Fu (wl) ¢ L _| %o ¢couc
I
7. | For DECIVERED (ONCENTRRTION TRELE [ : ] [ ,‘
InPor 2icvanr Fiow Fb(m/) [;157”7#'%"7]
[nPor Blow FHPouaN UARPORIZEER Foulml!) [5”7#}? 7 }
[NPOT (NCREMENTS OF FLow THROvG N URPORIEN AFy (ml) [ f H c ] £
I i VS
I i
3 £07 CONCENTZRAZIDN OF SATURAIZD URPOA AND [ B H 7;]
QUTPIT OF vAPoE/zse, NPT FLow THROUG H [, J[ I
UAPo#12ERS Fy 2 1l | |26,
L] Fo
N
L
[ N
.
LABELS FLAGS = SET STATUS
A B D E 0
Sroee °c_ | Vame thrsore| Z ey cowe. | Oy 4 Fo FLAGS TRIG DISP
8ConverT °F o |0 c . d e 1 ON OFF
o ghorg | R tomee resce 0o O DEG B | FIX ®
Z?e.wsm—?v ;':Zzpsm Cosc j : : jiemlorw 1 0B GRADD | ST O
30 B n—4
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Program Listing 1

97 0

STEP  KEY ENTRY  KEY £nne COMMENTS STEP KEYENTRY  KEY CODE COMMENTS

@81 xlEBLa Z1 16 11 837 STOB 35 12

28z 3 83 Comvverr °F 4 % 8sg [ -31

aaz Z a: 8s5% STOn 35 1i

864 - -45 868 Y -41

285 = a5 8¢! gTac 35 i3

apgs -35 862 PRTX -14 Deinr Fo oace of dop of

ae7 g a3 ac3 22y -41 +ofle

aas z -24 864  PRTX -14

885 ¥LELA zi il SpeE rEmP % 865 xLBLI 21 61

aiea  ST0E 35 4 866 CGSBC 23 13 G o 4o COwmpuTE DEAIL.

81! RTH 24 867 FRTH -14 cone .

@12 xLELB 211z fAnrome €oATION 858 SPC 16-11

613 : ai 863 DSF1 -63 @1 Qrousr DisPeRy AND

gid4 - ~-45 arze RCLC 36 13 PRINT AMWER

8is STaI 25 46 OSE (i) 4o exdract a1 RCLE 3o 1z

8ie¢ RCLi 36 435 Coustamts 72 RCLA 35 11

817 INT 16 34 873 + -55

a1 EEX -3 874 STOR 35 11

218 2 @z 875 PRTX -14

aze z -24 87 670! 2z 8l

8r1 CHS —zz a’7 xLBLC 21 13

322 RCLi 36 45 876 SF2 15 21 gz e+ text-cleared Doy

22 FRC 16 44 879  GSED 23 14 [to_fetwnn bewd
@24  EEX -23 ase Ré -31  (befere PUTS
35 3 3 881 + "55 B\/ 30\\;3 “'0“[), o.c*\—\m‘
azé -35 882  LSTX 16-63  |outped can be added 4o
az7 RCLE 36 15 a3 £t 16-31 F» Sor wmore accurate
828  PRTX -14 ag4 X -35 | %econc.
azs + -55 ags X2y -4
a3a = 24 age z -24
83! A -4} Bs7 b a1
832 i G] 10 x valve 1« T wie 888  X>y? 16-34 Is coucemhatiin Rusc
833 @ Bl Peemir RECALL OF 889 DSP2 63 B2 |thaw 1% 7, duipley wose
834 + -55 [coeecssb/vzmc. S-RrEG a9a Ri ~3] deciwal places
a3s 5701 35 46 ‘ 891 R7TN 24
ais CLY -51 892 xLBLD 21 14
g37 RCLi 35 45 893 7 a;
aig + -33 a%4 6 86
ass 18x 16 33 895 a 86
848  5TOD 35 14 8% X =33
p41  PRTH -14 897  LSTY 16-63
a4z [ 16-11 898 RCLC 36 14
a43 RTH 24 ass - -45
@44 xlBLE 21 l6 iZ2 168 = -24
@45 STOB 35 iz 181 RCLD 36 14
846 R -31 18z 7 ar
7 stoc 3513 Nyond for ne-use 183 -62
648 xLEL® ziae 164 6 a6
849 GSBB 23 12 ;g§ fm 6 2?-34 o 2 seb?

58 RCLE 36 15 [ 27 6 23 82 : .
gsz RCLE 36 12 187 RIN 24 02 redunn befone pructin
@52+ -55 188 PRTX 14 |No- print resilbs
@53  STOE 35 15 189 Ré -31
254 RCLC 36 13 118 PRTX -14
855 ET0e 22 ae 111 SPC le-11
85¢ x[BlLc 21 16 13 REGIS 1ens 112 RTH 24

0 1 2 3 4 5 6 7 8 9
99920. 220 |116303.2274|/3/1500.R30 |107F74.228 /33997. Z/J;L/os?zc. 213

S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
6. 78579 |(.9032% | 7.02808 | (.B46c® |7.08798 |[¢.F254¢

A Fv B s mear ~tow C D ;4 E 1

Flow THE Y VePoeiasd 4R, AA: sffvnno” u.uf::'t VAPoe Pemsoes T Zar (%) USED
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Program Deseription |

a8 )
Program Title 67 - PULMONARY MEDICINE/RESPIRATOR SETUP, DEADSPACE

ADJUSTMENT

Contributor's Name Richard C. Rodgers, M. D.

Address 2045 Oak St.. Apt. 3
City San Francisco State Calif. Zip Code 94117
~ J/

-

N
Program Description, Equations, Variables This program approximates the results of the Radford

nomogram, using the following formula:

LOG WT (KG)+ C2)/100

VA alveolar minute volume = 10 C1 ml/min., where

For Males: For Females:
C =124 FOR WT. 8 KG cl = 124 FOR WT < 8 KG
= 61 FOR WT, » 8 KG = 61 FOR WT > 8 KG BUT < 23 KG

= 442 FOR WT >23 KG

| A

CZ= 193 FOR WT. 8 Ké C, = 193 FOR WI < 8 KG
= 249 FOR WI. > 8 KG 249 FOR WI > 8 KG BUT<23 KG
= 272 FOR WT > 23 KG

|.A

TV, = Alveolar tidal volume = Xﬁ ml, where r = breaths/minute

*TVbaS = Basal tidal volume = ('I‘VA + B) where B = wt (lbs) if no tracheostomy
present, but = 1/2 wt. (1lbs) if one is present.
Weorr = TV bas + (mechanical deadspace) + (mandatory ventilator deadspace) +
(tracheostomy deadspace, if one is present)
TV = Ventilator tidal volume = TV + A TV , where A= corrections, as
vent corr corr
follows:
A= sum of following Condition *NOTE: B8 = upper respiratory
d .
1) .05 (T/°F)=99 Ei T(9=) > 99 eadspace, cc
2y 2.8 x 10=> (alt. in feet)
3) .10 If patient has slight muscular activity in daytime
4) .20 If metabolic acidosis is present, such as in

anesthesia

Operating Limits and Warnings TVp,g AND  ALL VALUES listed below it (see above)
are interpreted slightly differently than in the Radford paper, in that the
correction for tracheostomy is applied at the level of TV, _ rather than later, at

the level of TV . The following are the usual ranges of r based on age.:
Infants 30<8b" Nomogram may not be applied with confidence to patients
\ Children 18-30 with abnormal lung function or muscular activity. )
Adults 8-18 ~
( N

This program has been verified only with respect to the numerical example given in Program Description ll. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ _/
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Program Deseription |

Program Title 67-Pulmonary Medicine/Respirator Setup, Deadspace

Contributor's Name Richard C. Rodgers, M. D.

Address 2045 Oak St., Apt. 3

City San Francisco State CA Zip Code 94117
\.

(

Program Description, Equations, Variables 1De program /RSO approximates the nomogram of
SUWA et. al, or deadspace required to normalize PCO2 when the patient has a
low PCOp (respiratory alkalosis) according to the following formula:

[mechanical dead- 40 - P31C02 <Starting value of PCO,

space] = (TVvent - mandatory deadspace-tracheostomy deadspacef
40 -~ o

anatomical deadspace)

Note that "mandatory deadspace'" is that deadspace which cannot be eliminated from
the ventilatory apparatus; if a tracheostomy is present, anatomical deadspace =
1/2 wt./1bs}; otherwise, it equals wt./1bs.).

¢ = 35 if pulmenary function normal; otherwise

o = (Palco - PECOZ) where P: COZ = PCO2 in mixed expired gas. Normal PCO2 is
assumed to“be 40,

This program part does not store the resulting mech.deadspace estimate for use by
the previously described program part.

Operating Limits and Warnings The original SUWA et al, paper assumed that anatomical
deadspace = 2/3 wt. (1b) when a tracheostomy was present. This program thus may
estimate slightly higher deadspace values when a trach.is present. The part of the
program described on page 1/6 may give slightly lower estimates of TV vent than

those in the original Radford paper.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

./
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Program Desecription 11
x
Sketch(es)
\_ WV,
~ b ot _ s h
Sample Problem(s) ) Given male, wt, =170 1b., tracheostomy present, no activity
(coma), no aeidosis, sea level, body temp = 101°F, mandatory ventilator deadspace =
25 cc, added (mechanical) deadspace = 0, calculate TVVent (Resp. rate = 15)
2) 1If same pt. has PCOZ = 25 later, how much deaospace should be added? Assume
normal pulmonary function. Use Tvvent = 442 as calculated in problem 1 above.
s°lmion(s)l)O[A] 101[CHS][B]O[£][B]15[C]125[CHS][ENT + ]
170[cus]f1[ClO[D]I[£][D] ~ 442 TV et
402 Tvcorr
377 TVbaS '
292 TVA :
4377 VA
2) 442 [cHS][f][D]
25 [E] » 142 deadspace
332 (TV -DS)
vent
\. J
4 . . )
Reference (s) Based on 2 programs in HP-65 Library: (193, 194);
1) Radford, J, Appl. Physiol., 7-451 (1955)
2) Suwa et al., Anesthesiology, 29 = 1206 (1968).
\. _/
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User Instructions '3
PULM, MEDICINE: VENTILATOR SETUP & DEADSPACE ADJUSTMENT
(1): M‘é%.ﬁgip ALT. WT. ™V,ene ABNORM. 4
ALE TEMP, RES. RATE_ MECH, D.S. NORM,
STEP INSTRUCTIONS DATAIONITS KEYS DATATONITS
1 | Enter sides 1 & 2 of Card C 10
2 | To calculate ventilatory tidal volume: [::::][::::
1) Input sex (O=male; l=female) OQor 1 A ] 0 or 1
2) If & only if pt. has slight muscular [:::] [::;J
function in daytime, enter "0" 0 | £ |] a ] 0
3) If & only if pt. is in state ov metabolic [ O
acidosis (as in anesthesia) enter "1" 1 [ £ || a | 1
4) Input body temp (-°F or °C) -°For °cl | B || | °F
5) Input altitude (m or -f) m or f [ £ ]| b | £
6) Input respirations per minute n(resgéei [ ¢ || | n
7) Input either: [, 7]Y' l
a) (Tracheostomy + Mandatory ventilator Vent DS | | I |
deadspace) if tracheostomy present, or [CHS | [ENT 4|
b) (Ventilator mand, deadsp,) if no trach &| Vent DS [ENT 4| [ |
8) Input wt (Kg or - 15) Kg or -1H [ £ ] ¢ |
9) Input mechanical (added) deadspace ce | D || |
10) Calculate and display: | £ ]| 4 |
n T [ 1 l
2) cCorr [ l I I
3) thaq [ I l I
4) TVa [ I |
5) Va T
3 |To estimate deadspace (mechanical) needed to \ || |
raise PCO: to 40: | | | |
1) Do steps 7, 8, 9 as above I fl I
2) Input - (TVyept) i F(MVvent) | £ Il a | Vyent
3) If pulmonary ftn normal, input PCO, [ | |
and calculate results : PCO2 | E || | *
4) If pulm ftn is abnormal, input PCO) | || |
followed by PECOy and calculate, PCO2,PECOp | £ || e | *
I
*Results displayed as: ‘ ]l ]
Deadspace (cc) flashing, followed by [TVyepe- | || |
all deadspace values], followed by deadspace [ |[ I
in steady register, [ ]| N
o
L
.
I
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14
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
661 sLBLH 21 1i for wbe el B
gaz  STol 35 46 3~; CHS _ e
@63 KN 24 655 STO4 35 9:
864 ¥LBLa &1 16 11 beg X "3
BES i a1 a6l STGC 3.{7 1"{7
e et i56-332 ﬁGE #LBLE 21 93
gac A=V 16-32 -
867 SF1 16 21 @1 bes ke -3
gag  OLX -51 @64 H@v 16-44
gas  H=vE 16-33 ggﬁ ET04 2z gi
618 SFE 16 21 BE = p y
38 ETN ¢ 24 #67  5T=4  35-24 84
@12 ¥LELE £l 12 868 Ri -4
S g oy 869 ¥LBL4 21 84
a1z ALl 16-45 -
g14  CT0@ zz e éré  ABS 16 31
#i5 i i1 @71 §T05 35 85
816 . -2 @72 RIN 24
iz : P ‘ @73 ¥LBLD 21 14
. y _3x | @74 STOD 35 14
@16 ¥ 35 i u :
@14 3 a3 ] RTH 24
e ! Gz 876 ¥LELd Z1 16 14
az1 + 5t 77 oK< 16-45
@z CHS -7z 675 ET06 22 66
53 xLBLE oy oo a7 & é&
pes abo 2B gge  RCLC 36 13
az4 CHS Lo .+ 4 e 16-35
#zs  ST01 35 61 ag1  N£Y? 9
826  KTN 24 8gz k702 2z 6z
827 sLBLb 21 16 1Z gz ET0 £z 45
55 R<@T - @54 xLBL@ 21 86
azz X" 16-45 c - -
8z%  GT01 zz ol 885 3 85
a3a . 62 88¢t 1 a1
: 3 3 887 STOA 351
931 3 GJ - -
2 &8 z 8z
@32 é a6 , : :
@33 5 s g&s 4 a4
a4 = -24 asa g as
635  CHS —zz @s1  STOB 35 12
26 #LBLI 51 61 @sz G103 2z 83
G3c aLBLL 2l Bl g3 wlBLI 21 81
837 CHS 2z ; ! 1
836 S0z 35 &2 a54 € 8z
839 RIN 24 i 3 "
@48 ¥LELC 21 13 g;g “ﬁ;i 15—;£
@41 5T03 35 &3 a7 RLYS -35
wiz  EIN 7 gj ges  GTOB 22 @@
842 xLBLc Z1 16 13 gaz 4 4
644 . -2 le@ 4 84
845 4 4 y la1 . -6z
g46 5 as lgz & Lk
@47 3 g3 183 570 35 11
848 6 86 164 £ 6z
@45 N2Y -41 las ; ev
g50  X<BF  16-45 lee 2 &
851  ET0Z 2z oz 167 STOE 35 12
g5z STOC 35 13 188 ET03 2z 83
@53 Ky -4} 169 ¥LELZ 21 82
- Y 118 1 i
854 : 24 1 1
@55 5704 35 64 111 z bz
856 G103 2z 63 112 4 a4
REGISTERS
0 1 2 3 Resp, JANATOMICAJs TRACH +|6 7 8 9
| TV,eny | TP OF) Alt=(£) | patn’  [DEADSPACE| VENT. D. SP Weorr | ™has | TV Va
S0 S1 82 S3 S4 S5 S6 S7 S8 S9
A B c D Mechanical E I 0O=Male
c C WT (KG) Sex
1 2 ¢ Deadspace Temp . 1=Female
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97 Program Listing 11

15
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

— 113 5To# 35 11 167 % 55

114 1 ai i7a + -55

115 g 85 171 &To@ 35 6@

116 3 63 172 #LBLS 21 @5

117 &T0E 35 12 172 RCLE 36 ao

15 ¥LEL3 Z1 83 174 PRTX -14

115 EkCLC 36 13 175 RCLé 36 a6

128 LGE 16 32 176 PRTX -14

121 RCLA 36 1l 177 RCL? 36 67

122 X -35 176 FRTX -14

23 RCLE 36 12 179 RCLE 36 85

124 + -55 188 FRTH -14

125 EEs -23 181  RCLY 36 a9

126 z az 182 PRI -14

127 z -Z4 182 RS 51

125 1g* 16 33 164 G705 22 85

126 5Tg8 35 as 185 xLBEL6 21 86

138 RCL3 36 a3 186 CHS -2z

131 z -24 187  RCLD 36 14

132 5TO8 35 @5 188 - -45

132 Ld 36 84 188 RCL4 36 84

134 + -55 156 - -45

135 5707 35 @7 181  RCLS 36 65

136 CLS 36 @5 19z - -45

137 + -55 183 ST08 35 @&

13&  FRCLD 36 14 154 RTN 24

138 + -55 195 %LBLE 21 15

148 &TO6 35 86 19¢ 3 63

141 RCL2 36 8z 1987 =z a5

142 4 a4 158 ¥LBL? 21 67

143 EEX -23 199  STOE 35 15

144 z ez 26a R -31

145 z -24 2a1 4 a4

146  §T08 35 86 2az a 86

147 CLY -51 283 - -45

148 FRiLA 36 ail 284 CHS -2z

149 g as 285 RCLE 36 15

156 g 65 206 z -24

151 - -45 287 RCLB 36 88

152 X<@7? 16-45 288 x -35

153 ETo4 22 84 289  FRTX -14

154 5 a5 2i@  RCLE 36 68

155 X -35 211 PRTX -14

156 ST+& 35-55 @@ 21z Ri -31

157 xLEL4 21 64 213 FTN 24

156 CLX -51 Z14 *LELe 21 16 15

155 1 al Z15 2y -4

16@ é aa 216 ENT?T -2i

161 Fer 16 23 &@ 217 ENTt -21

162 S8T+@8 35-55 8& 218 RT 16-31

163 z 6z 218 - -45

164 X -35 226 4 a4

165 F17 16 23 61 221 (7 ad

166 &8T+@a 35-55 @6 22z - -45

167 CLX -5t | 223 CHS -22
168 KCL& 36 66 | 224 ETO? 27 @r

LABELS FLAGS SET STATUS
Ausep P wvsep [© uvsen [° usm USED ©  YSED FLAGS TRIG " DISP
a b c d 1 N OFF
USED USED USED USED USED USED o OD 0 DEG FIX i
C ySED ' USED 2 USED 3 USED USED 2 USED 10 K GRAD O sci 4
5 6 7 ) 2 0 K RAD O ENG O
USED USED USED SN | ot USED |3 O ® n_0
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Program Desecription |
» )
Program Title 67 - COPPER KETTLE ANESTHETIC REGULATION
Contributor’s Name Richard C. Rodgers, M. D.
Address 2045 Oak St. # 3
City San Franciscc State Calif. Zip Code 94117
& /|
e
s o _ I\
Program Description, Equations, Variables iven anesthetic circuit= e FytFa
- R
Where: Fr = Total gas flow to patient circuit ‘MPO \zex
Fx = Flow out of vaporizer = F Fp RS § 2V A—
FR = Flow into vaporizer (02+N,0) R Vn
FA = Flow of anesthetic out of vaporizer -0 =
FR = Fr-Fg = remainder flow } u;gh%

Ro = Remainder flow of oxygen
= Remainder flow of N20

Vo = Vaporizer flow of oxygen

= Vaporizer flow of N0

<
2
|

A = Anesthetic, by %, desired in final mixture of gases (Fy) then, the value of

Fy required to provide AZ of anesthetic is: Fy=(PA/PV) - Fr + (A/100) Where
PA = Atmospheric pressure

PV = Partial pr. of anesthetic A .
Atmos. Pr.can be estimated by: PA = 760.938 -e’_l'z421 x 10, (meters altitude)

which is obtained as an exponential fit to the ICAO STD. atmosphere table

(reference No, 1). The mg/ml anesthetic in final gas mix = W =

(gram molecular weight) * PA - (A/100)
(273.15 + °C) * 62.359

Anesthetic liquid usage rate (min/ml)=(§PelelC gravity of liquid, gm/ml) - 1000

molecular we? ﬁgT (Pp « 760h
Gibbs correction of Pv forPp is: -{Smec1f1c grav. ‘1000 ‘-A ln(Py)
= exp

PV (correction ) ©g) + 6,236x 107

Py+P P +P
Fg=Fy+Fp = F—2) + Fy, So = Fr=Fp - ) Ry
Also: Py is cdlculated from the Antoine equation as: log Py = A' ~-—~;§———
where A' (not to be confused with A, above), B & C are constants for a LC K)*C,

given anesthetic agent.

Operating Limits and Warnings: The maximal value of A attainable is: =
PV/(P,+Py). If this is exceeded by the operator, AMAX will be displayed,
flashing, when one attemps to compute Fy.

\_

J/

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

|

~N

)




Program Deseription 11

17

Sketch(es)

(gamprHobmnus) Given the Antoine constants for enflurane, or A=6,98840 B=1107.839,

and C=213.063 ;at an altitude of 4500 feet, at 25°C, given Fp = 3000 cc/min and A=3%
(for induction purposes). Mol wt. of enflurane = 184.5, Spec. gravity = 1,52,

Solution(s) 6+ 9884[ENT 4 ]1107.839[ENT+ ] 213.063[A] 184.5[ENT +1 1,52[£][A]
4500[CHS][B] ~ 641.84 Ps, mm Hg
25[C] + 216.20 Py, mm Hg
3000[D] 3[£f1][DP] - 267.19 Fy, cc/min,
[R/S] ~ 2642.81 FR cc/min:
[R/S] » 25.20 Amax %
[E] » 2.5 USE RATE, min/ml. [R/S] > 0,19 mg/ml
[f][E] »~ 216.20 Py corr., mm Hg. [R/S] - 7.710629327-05

Correction is always minute in practice, showing rigorous nature of Dalton's law
of partial pressures!

Reference (s) 1) §gientific Tables, Diem & Lent ger, Documenta Geigy, 7th Edition,
Basle (Switz.), 1972, page 252

2) Rodgers, R, C. & G. E. Hill, in prep. (1976)

4 )
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'8 User Instruetions
COPPER KETTLE ANESTHETIC REGULATION CARD 1/1
‘1 M.W, 4+ SP.Gr. PA PV AZ >~ FV, FR  Pycorr A% z’
g A+ B+C ALT T(°C) Fr ->USE RATE
STEP INSTRUCTIONS DATAUNITS KEYS DATAONITS
1| If ntoine constants are to be entered [ 1L
automatically from card, input side 1 of card 0
of any of the specific agent cards L_j |
written by present author, Author :| [ :]
2 | Enter card (both sides) "copper Kettle" | ]
3| If #1 not done, input A',B, & C. A' [ENT H | ]
B [ext H [ |
C la ]I |
4| If #1 not done, input mol. wt, & specific M.W. [ENT 4 | ’
gravity of volatile agent SP. GRAV, [f |[A ] M. W
5| Do either: L]
a. Input altitude in meters or -feet to [ 1]
estimate atmospheric pr. Pjp m, -f (B | ] P, (zm Hg)
b. Input barometric P, mm Hg Py | £ |[B | |py (um Hg)
6 | Do either: ** [ [T ]
a. Unit T (°C) to calculate vapor pressure T(C®) [c ][ ] |Pv (um Hg)
b. Input vapor pressure of anesthetic mm/Hg [ I ]
directly. Pv (£ Jlc | [Pv (mm Hg)
7 | Input total flow to patient circuit F 1 1o [ | [|Fy (cc/min)
8 | Input A, % of anesthetic vapor desired in [ ]
fina]l mixture, calculate FV (flow to vaporizer) A(Z) [ £ | [WiJ Fv (cc/min
9| Display Fp Gemainder flow)* R/s 1[0 1 PR _(cc/minp
10 | Calculate min/ml of LIQUID ANESTHETIC (USE LD
RATE) [E_J[ ] |min/ml
11| To calculate time remaining, input ml. agent [ 1]
left & press X (optional) ml [x J[ ] |min.
12 To calculate mg of anesth,vapor per ml final [77 ,,:]
gas mix: ) RS || ] |mg/ml
13 | To calculate Gibbs - corrected valve of py [ ) ]
for Py; [f J[E | [Pv (corr.)
14 | To calculate % CH from Pv (corr) to Py R/S || | |% corr.
15| May change data entered in any steps, and redd [ ] LJ
Steps 8-14 at will [ ] [ ' j
*16 | May display Ay,y after Step 9 R/s | [ ] Avax
¥x17 If PV > PA (i.e., anesthetic is a gas at a [ ] [ 77]
given T) program will stop and flash Pp [ I
I
I
L]
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 19
BB:  ¥LELK 112 as; 1@~ 16 37
gz EToR 5 gz c -~ (2) @56 Le 21 16 13
G63 Ri -3: 853 36 85
e@d  ZTO: 35 &) , BEa YT 16-34 See if PV > PA
#@s Fi -3 B> Q) 861  GTOS 22 85
gEs  STOG 35 6@ @6z ¥LBL4 Z1 84
867 RTH 24 A' > (0) 863 FSE 16 51 Display flashing
BEE  ¥LELa 21 16 il @64  CTGE 22 64 "PA"
@es  STod 35 &4 N @65 ¥LELS Z1 85
618 Ri -3 Spec, grav. ~ (4) @66 NIV -41
@1;  &TG3 35 63 67 STO6 35 a6
@1z FTN 24 Mol. wt. = (3) ges FRTS -14 Py > (6)
@13 ¥LELE o1z 865  RTN 24
a14  Hra7 16-44 @7e ¥LELD 21 14
@15 CTO! 2 vl a7l STO7 35 67
B16  CHS -2z a7z RN 23 FT > (7)
a17 -6Z 73 *LBLd 21 16 14
a1s 3 63 @74 RCLG 36 86
615 & 69 @75  RCOLS 36 85
aza 4 g4 87¢é  RCLE 36 86
821 & as 77 + -55
P ¥ -35 875 : -24
@23 ¥LBLI z1 8: 67%  EEX -23
ard i <) Alt. is now in agi z ez
5 ] -g2 meters a1 X -35
ez = Bz ge2 N -41
azy 4 84 883 X>y? 16-34
gz i 1 ag4 102 22 a2
@28 CHS . @85  EEX -23
638 EEX -23 a6e 2 8z
1 4 G4 a7 : -24
837 CHE -z @ge  STOS 35 89
@33 X -35 855  RCLS 36 @5 (A/100) +~ (9)
@34 e 33 @%@ X -35
#35 7 67 @31 ROLE 36 a5
43¢ £ Bé a9z z -24
@37 @ a6 893 RCLT 36 67
aIs -g2 894 x -35
75 g g9 @95  PRTX -14
B4 6 3 63 @96 RS 1
@41 g & §97  RCLS 36 85 EZ ;n Xs Ayax
647 ¥ -35 898  RCL6 36 @6
643 FRTY -14 835 + -55
@44 ¥LELe Z1 16 i 166  RCLS 36 65
@45 STOS 35 &5 PA > (5) 181 z -24
@4 RTN 24 1ez X -35
847 ¥LELL z1 13 163 RCL7 36 67
@45 STOS 35 a8 o 184 - -45
@4a  RCLZ 36 62 T (%) > (8) 165  CHS oz
a5 + -55 186 FRTX -14
@51 RCLI 36 @i 187 RS 51 Fp in X
g5z WY -41 168 Re -3
#53 : -24 189 FRTX -14
as4  RCL 36 ag 116 RN 24 in X
855 - -45 111 *LELZ 21 @z Amax
a5¢  CHS -iz 112 N2y -4
REGISTERS
o | 2 ¢ MOL WT 4§§§$T S 7N L M ®reey |Pas100
SO S S2 S3 S4 S5 S6 S7 S8 S9
1
Aorern) Pow ¢ ° g
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 ¥LBL3 z1 83 oo or
114 FSE 16 51 Display £lashing 178 - &"
~THAT 3B iy 3] t ! = <
115  &T@3 2z @3 AMAX‘ 171 < i3
116 *LBLE 21 15 e p e
117 RCL3 36 @3 173 EES -3
118 RCLS 36 85 174 4 54
- - I's
113 . TS 175 : -24
lze  RCLS 36 85 176 ROLE 36 6
121 X =39 177 LN 2
122 RCLE 36 @& 178 + _ec
123 2 @z e . 22
126 7 o7 P 32
125 3 a3 166 FRTx -14 Display P, (corr.)
126 . -62 g1 Res oA
"= - 182  RCL6E 36 BE
Idf 1 HL Y . - c
e c - 183 CH 16 55 ]l .
128 ] as 184 FRTS —14 % change from
1 F
i2% + 93 185 ETN 54 PY (corr) to PV
ot - = % <
136 STOA 35 14 166 BeS -
131 z -24 CKr) » (a) — - e
122 6 BE
133 z 6z
i34 . -6Z 190
135 3 63
136 5 @5
137 a a5
138 z -24
129 STOE 35 1z
146 kL7 36 a7 |N = (@e/ml) of
141 % _35 vapor - (B)
142 EEX =23
143 3 83
144 XaY -41 200
145 z -24
146  FCL4 36 a4
147 X -35
148 FRTS -14
149 k-5 51 Use Rate (min/nl)
156 RCLE 36 1z
151 FRTX -14
152 RIN 24
153 ¥LELe Z1 16 15
154 RCL3 36 83 210
155  RCL4 36 &4
156 2 -24
157 EEX -£3
158 3 a3
159 z -24
168 RCLS 36 &5
161 7 a7
162 6 a6
163 @ oé
164 - -43 220
165 X -35
166  RCLA 36 i1
167 % -&4
1868 [ a6
— LABELS - FLAGS SET STATUS
A Bac P-£% Py CTCO)> P[0 F. ® mg/ml | FLAGS TRIG DISP
a N b o
MW + S.G. Py |° Py ‘A *FyFpA, |°Py corrZ 4}’ c DD | oee m | Fx =
0 ' Used 2 ysed |® Used |* Used 1 0 ®| GRAD O | sci O
5 = - 3 5 = > 08| RAD O | ENG O
sed 3 0= n
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Program Desecription |

4 )
Program Title 67 - ANESTHESIA: ANTOINE VALUES FROM EXPERIMENTAL DATA

Contributor’s Name  Richard C. Rodgers. M. D.

Address 2045 Oak St. #3

City San Francisco State Calif. Zip Code 94117

\_ J
(. The Mmtoine equation uses the 3 constants A, B, &

Program Description, Equations, Variables

C to express vapor pressure (Py) as a function of temperature (T, °C) =
B

T+C

This can be changed to:

T + Log(Py) = A+ T+ (-C) log (Py) + (AC-—B)

which is of the form Z = aq +alx + a,y or a multiple linear regression formula,

Log (Py) = A -

with Z= T log(PV), y= log (PV) and X= T(°C). This program calculates A, B & C on

the basis of such a multiple linear regression.

Operating Limits and Warnings

4 )
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL. J
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Program Deseription 11

Sketch(es)

Sample Problem(s)

1) T (°C)
17.
28.
36.
42,
47.
52.
56.

~ D o BN W

Pv/mm Hg
151.
250.
349.
449,
551.
649,
752,

O W NN s =N

2) Given T = 17.3, estimate PV from equation.

Solution(s) Y

2)

\.

17.3[ENT 4] 151.2[A] 28.3[ENT +] 250.1[A] 36.2[ENT +]
349.4[A] 42.4[ENT +] 449.5[A] 47.8[ENT 4] 551.2[A]
52.2[ENT +] 649,3[A] 56.4[ENT +] 752.9[A] > 7

[D] > 6.98840 A

[R/S] > 1107.839B

[R/S] » 213.063 C

17.3[E] - 151.11 T(°C) approx.

7
Reference(s)




User Instruections 2
ANTOINE VALUES
T(Z_(’]-)’fPV T( §Z¢PV L;;fT
STEP INSTRUCTIONS DATAIUNITS KEYS DATAONITS
1 Enter Card both sides [:l [—1
2 Initialize registers LT[ a ] 0.00
3 Input T(°C), then vapor pressure T(°C) ENT 4] [ |
(Py) and do sums = display "n", the C 0]
running # of data points Py [ A [j n
4 To correct errors, either: [ [ ]
1) Enter erroneous T & Py and: T(°C) [ENT 4| |
or Py LB i |
2) Cancel out last data set summed: [ ¢ ][ ]
5 Calculate A, B, C of [ 11 ]
Antoine equation: [ D ][ ] A
RS | ] | B
R/s J[ ] |¢
6 Test formula: Given T(°C), estimate L] |
Py T(°C) L EJL 1 | Py (est.)
7 Return to #2 if desired, or to steps 3-6, | I B
[
L]
L0
I
[ 1L ]
[0 ]
L]
IS Y
[ 1]
[0 ]
.
L1 ]
[ ]
L]
]
S0
)

U

L]

————_————_———
| O | Lo :
‘ Lo T
i ]

|
I Y B D S R
TD I
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STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
@fi  #LEBiLe &1 16 1i @57 - -45
apz  CLEG 186-53 @55 ROLE 36 a8z
aEz 25 16~51 859 RCLY 36 8%
g3 CLREG 16-33 aca kY -35
@Es FTH 24 ael FLLE 3& 8o
605  #LELA Z1 il g6z  RECLI Je dl
@67  OSFZ -b3 82 a6z # -33
aas LOE ie 32 ac4 - -45
ey LSEe Z3 16 15 a6s ¥ -35
gig  §T+1 35-535 4l @ec  ETOD 35 14
611 FCLE 36 i& @67  RLOLE 36 @&
a1z ¥ 35 @es  RCLS 36 89
@1z E5T+2 35-55 &2 acs ¥ -35
@14  ECLA Jé ii @re  RCL4 36 84
@15 FREILD 36 13 8ri RCLe 36 86
aie X -35 arz -35
817 57+3 353-55 &2 873 -45
@l FRCLE 36 12 874 RCL3 36 83
@12 RCLA 36 11 78 RCLE 3o 83
aza I+ & are x -35
621 KN 24 ar?  RCOL4 36 @4
@22 ¥LELE 21 12 ars  RLLI 35 @i
az3 LGE i 32 @rs ¥ -35
824 »LELI £l ai age - 435
% E3Be 23 16 135 #g&l kY -35
az¢  &7-1 35-45 81 @g:  STOE 35 i5
827  FRCLE 36 12 ag:  KCLS 36 85
28 X -35 @r4  ECLS 36 8%
@zs 5T-z 35-45 &2 ass ¥ =33
@38  RCLA 3¢é 11 88 FECL4 36 64
83l ECLC 36 13 @&7 KE E3
83z X -33 @gs - ~45
833  &£7-3 35-45 €3 @65  RLLS 36 @7
834 RCLE 36 12 858 RCLT 36 87
835 RCLA 36 11 aai ¥ -35
836 I- 16 56 8% RCLE 36 6
@irv FTN 24 @53 KE 53
a3g kLBLL 21 13 as4 - -45
8358  ECLA 36 11 833 X -35
946  EKLLE 36 12 asg RCLS 36 a8
841 £701 2z a1 @s7  RCLS 36 65
84> xLELD zZ1 14 asg X -35
843  RCLS 35 83 a9s  RECL4 36 84
844  RCLZ 36 8z 186  RCLe 36 b6
845  RCL1 36 @1 i@l ® -35
a4 F2s 16-31 1az - -45
@47  S5T01 35 b1 183 S 53
@4¢ R -31 164 - -43
@4s  STOZ 35 82 185 RCLD 36 14
asa Ri -31 16 RCLE 36 13
a51 &T02 35 &3 167 - -45
852  RCLS 36 85 16& Y -41
@53 RCLY 36 8% 165 - -24
854 X -33 116 CHES =22
855 RCL4 36 84 111 STal 35 46
ass Xz 33 112 KCL3 36 83
REGISTERS
0 1 2 3 T4 5 6 7 8 9
Ty o oyz Ix z
S0 S1 s2 S3 S4 Fx sszxz Sszy S7Zy2 S8 T xY 9 4
15 :
A st x ® Ler y LST Z A B C
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STEP  KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
113 FLLS 3o 8g 169 ES 24
114 X -35 178 FCLD 3o 14
115  FR{L4 36 84 171 - -45
116 FRCL1 36 @i 172 CHS =&z
1i7 X -35 173 1ax 16 33
118 - -45 174 DSPZ -63 82
118 RCLE 36 6& 175 ETN 24
1z6  RCLS 36 85 176 xLBLe Z1 16 15
121 X -35 177 STOR 35 1Z
122 RCLY 36 B4 178 KEY -41
122 RCLE 36 @& 179 &7k 35 11
iz4 X -35 ige i -35
123 - -45 181 §T4C 35 13
ize  FRCLI 36 46 182 RTN 24
127 X =33 183 R-§ 51
128 + -55
23 KOLS 36 &5
iZ@  RLLR 36 65
131 X -35
132 RCL4 36 &84
133 XE 53
134 - -45 190
135 = -24
136  STOG 35 i4
137 ELCL4 36 &4
138 ¥ =35
13%  RCLI 36 46
146 CHS -2z
141 RCLE 36 86
142 ¥ -35
142 + -55
144  RCLI 36 81 200
145 - -45
148 LHS -2z
i47  FCL® 36 @&
148 < -&4
14%  RCLED 36 14
158 RCLI 36 46
151 X -35
152 CHS -2z
152 + -5&
154 CHS =ZZ 210
155  STGOE 35 15
i8¢  RCLD 36 i4
157  [DSFS -63 85
15¢ <4 51
15%  RCLE 36 15
1668  DSF3 -63 63
161 <3 51
16 RLLI 36 46
163 FTN 25
164 *LBLE gl 15 220
165 RCLI 36 46
186 + -55
167  RCLE 36 15
188 ReY -4
LABELS FLAGS SET STATUS
Used B Used Used Used Used ° FLAGS TRIG DISP
Used |° ¢ ¢ Used 1 0 OS OF DEG FIX
1 2 3 2 1 0 ® GRAD O scl O
2 0 =@ RAD (O ENG O
6 7 8 3 a0 ™ n_ 2
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VAPOR PRESSURE PROGRAM COMMENTS

The remaining nine programs in this collection calculate vapor pressure
at a desired temperature and Gibbs -~ corrected vapor pressure for specific
compounds of interest to anesthesiologists, With one exception*, they all employ
an identical program for the calculation, However, different constants must
be stored in the calculator memory registers for each different compound.

The user may wish to make a separate card for each compound with the data
stored on one side of the card and the program on the other, or he may wish to
record the program once on a single side of a card and employ separate data
cards for the constants for each compound (two compounds to a card). In either
case, the program need only be keyed in once, the program card(s) recorded and
data recorded by storing the constants in the registers as shown in the Register
Contents listings.

*The exception is the program for cyclopropane, which does not contain the
routine for the Gibbs ~ corrected vapor pressure since its boiling point,
(33°C), below named ambient temperature. This 51l-step program is identical with

the first 51 steps of the other vapor pressure programs.
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Program Desecription 1

- D
rProgram Title 67 - ANESTHESIA: VAPOR PRESSURE OF WATER (RODGERS)

Richard C. Rodgers, M. D.
2045 Oak Street, Apt. 3

Contributor’s Name

Address

City San Francisco State CA Zip Code 94117

\. J
( The vapor pressure of water can be expressed by an W

Program Description, Equations, Variables
Antoine equation:

- 1716.984
logyq P (mm Hg) = 8.04343 ~ oy 9357538

Atmgspheric pressure may be input directly or estimated on the basis of Altitude
As 4:

T . -4 .
PA (mm Hg) = 760.938 - e-—1.24lx10 (alt. in meter)

The Gibbs -~ corrected PV value is:

mol. wt. ®. -
(corr.) = exp spec. 8rav. * 1000 A
(°K) + 6.236 x 10%

"8 41 ey

Py

Operating Limits and Warnings Antoine constants were fit to data from -5 to 135°C, and

calculated valves deviate from the data by < 1Z.

When preparing recorded magnetic card, constants for storage in registers are

loaded on Side 1, Program on Side 2.

This program has been verified only with respect to the numerical example given in Program Description li. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Deseription 11

Sketch(es)
\
("
Sample Problem(s)
1) T = 0°C, find Py
2) T = 80°C, Find Py
3) Altitude = 4500 feet, find PA
4) Altitude = 1000 meters, find PA
5) Calculate PV corr + % correction for 35°C and 2500 feet altitude,
Solution(s) 1) O[A] » 4.57 mm Hg, [R/S] - 0.01 Atm., Py
2) 80[A] » 354.61 mm Hg,
[R/S] + 0.47 Atm,, PV
3) 4500[CHS][B] ~» 641,84 mm Hg, PA
4) 1000[B] - 672.13 mm Hg, Py
5) 35[A]2500[CHS][B]I[C] - 42.24 mm Hg, Py corr.
[R/S] » 6.439602080-06, % corr.
\_
(
Reference (s) 1) Rodgers R. C. & G, E, Hill, in Prep., 1976
2) 1ICAO Std. Atm. Table, in SCIENTIFIC TABLES, Diem & Lentner CIBA-
Geigy, Basle, 1972, page 252
\_




User Instruetions

VAPOR PRESS ORE OF WATER

ENTER PA

PyCORR. %

29

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

Load side 1 of card to store constants for use

with "copper kettle anesthesia regulation"

program if desired.

Use "copper kettle anesthesia' regulation

program as desired.

or

1'

Load sides 1 & 2

2'

Input temp. & calculate vapor pressure

Optional: convert Py to Atm.

Do either:

a. Input altitude (meters +, or feet-)

m, or -F;

b. Input Atm. pressure from barometer

Pp, mmHg

4!

Calculate Gibbs - corrected Py

5'

Calculate % correction

NOTE: When preparing recorded magnetic card

from program register listings on

following pages, perform the following

steps:

Load registers 0 through 4 with constants showh.

With calculator in "run" mode, press '"write da

key & pass Side 1 of blank card through card

reader.

Record program on Side 2 of card in usual mannpr.

SET STATUS

FLAGS TRIG DISP
ON OFF

o0 ®| DEG B | FIX ®

10 ®| grRap O | sc1 O

2 0| RAD O | eng O

30 H n_2

il
[

I |
|
.

Z o
w '

T mw
@ |
=

.

o

_— - ——— — — — —  — —_ e — — —
————————— — — — — — — — — e e

PV , (Atm.]

Py (mm Hg)

P, (mm Hg)

Py (corr.}

% corr.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
vl ®LELH £l 11 as7 = -24
g6z 707 35 & o s . 3
goz  RiLz 36 ez | 1CC > @) ggg EEE P
aa4 + -5& %E’ = -24
ges kil 36 a1 861  ROLS 36 85
ber = ed 63 & a6
G865  RCLS 36 86 ped o a6
bes - —43 65 - -45
@16 CHS -2z bes . 3
i1 e 1653 @67  RCL? 36 67
612 STO06 35 8¢ P : p
@13 RS 51 Py > (6) B 5 P
@14 7 @7 P 5 pd
@15 6 8E i . 6
@16 6 86 s ! P
17 : -24 @73 5 @5
@i RTN 24 i . _=x
615 ¥lELB 21 1z | Display amm. @?g : _24
Y 16-44 i ‘ "
821 GTO1 2z 8i P i s
6:4 3 3 P p P
ees b 6o @si  EEX -3
826 4 B4 s Y Py
8z7 § &5 e . 24
bzs * =35 @84 ROLE 36 86
629 KLELI Z1 81 P N pd
a3e 1 ai Alt.(in meters) now PsE ; -55
831 . -62 at-..‘-‘ e 33
43z z 8z A o
o33 4 B4 685 RCLE 36 @6  Display Py (corr.)
e el g i 16 55
35 CHS -2z - i
436 EEY -23 g::é ;T? g'; Display % corr.
837 4 84 —
838 CHS -2z
@35 X -35
a4 ¥ 33
f41 7 7
#47 & a6
a4z a ag REGISTER CONTENTS
44 ) -6z
845 g @ 5. p43430000 @
84¢ 3 83 1716. 954068 1
@47 & a5 237,5360008 2
45 * -35 15. Gaeeaee 3
@45 STOS 35 65 1. ROGAGEBEE 4
@56  RIN 24 Py > (5) ¥, ABBEARBEE S
@51 ¥LBLb 21 16 12 @, BEAHABOBE 6
#52  STOS 35 85 6. BE06ABE66 T
@52 RN 24 Py + (5) @. HOABEBEEE 8
854 ¥LELC 21 13 5. ADEEEAREE 9
855  RCL3 36 83
85¢  RCL4 36 64
REGISTERS
0 N 1 2 3 4 5 6 7 8 g
8\gua43 | 1716.984 (232,538 | 18,02 | 1,000 P Py T(°C)
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D £ 1
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Program Title 67 — ANESTHESIA: VAPOR PRESSURE OF HALOTHANE

i d C. Rodgers, M. D.
Contributor’s Name Richar g ,

Address 2045 Oak Street, Apt. 3

City San Francisco State CA Zip Code 94117
\.

( )

\_

rProgram Description, Equations, Variables The vapor pressure of halothane can be described by

an Antoine equation:

1043.697
T(°C)+218.262

log P (mm Hg) = 6.76799 -

Atmospheric pressure may be input directly or estimated on the basis of altitude as

"
P, (um Hg) = 760.938 o~1:261 - 1077 (alt. in meter)

The Gibbs ~ corrected Py value is:

mol wt
- P, - 760
Py (corrected) = expd spec. grav, * 1000 (A ) + 1n (PV)

(og)* 6.23 X 10%

Operating Limits and Warnings Antoine constants were fit to data from -50 to 56°C, and

calculated values deviate from the data by < 3% ( < 1% for T > - 40°C).

loaded on Side 1, Program on Side 2.

\_

J

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

.

~N

J
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Program Deseription 11

~
Sketch(es)
\_
—
Sample Problem(s)
1) T = 50°C, find Py
2) T = 20°C
3) Given altitude = 4500 ft., find Py
4) Given altitude = 1000 m., find Pp
5) Calculate Py corr & % corr for halothane at 35°C, 2500 ft.
Solution(s) 1) SO[A] > 754,05 mm Hg, [R/S] > 0.99 Atm. (PV)
2) 20[A] - 244.08 mm Hg, [R/S] ~ 0.32 Atm, (PV)
3) 4500JCHS]IB] ~ 641.84 mm Hg (Py)
4) 1000[B] -~ 672,13 mm Hg (Pp)
5) 35[A] 2500[CHS][B][C] - 443,58 mm Hg(Py corr)
[R/S] - 3.740016511 ~ 05% corr.
\
( . . h
Reference (s) 1) Rodgers, R, C. & G. E. Hill, in preparation (1976).

2) 1ICAO Std. atm. table,' in SCIENTIFIC TABLES, Diem & Lentner, CIBA -,
Geigy, Basle (1972), page 252.
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User Instructions
VAPOR PRESSURE OF HALOTHANE
ENTER P
PV corr.%
STEP INSTRUCTIONS DATAIONITS KEYS AT NS
1 Side 1 of card to store constants for use [::::][;:::
with "copper kettle anesthesia regulation" 10 ]
program if desired,. [:::J l |
2 "copper kettle anesthesia regulation" L0
program as desired. [ l[747 ]
I R
1l Load sides 1 & 2 [} |
2Y Input temp. & calculate vapor pressure T, °C - | Py, (mm ié
Optional: Convert Py to Atm. R/s || ] Py, (Atm.)
3" Do either: | N I
Input altitude (meters +, or feet-) M, or-Ft [,B I[ ] Pp (mm Hg)
Input atm. pressure from barometer Pp, mmHg [ f I['B 7] P, (mm Hg)
4'l Calculate Gibbs- corrected Py [ c |1 | |Py (corr.)
5'l Calculate % correction R/S || ] |% corr.
.
o
o
L
I
NOTE: When preparing recorded magnetic [ |l |
card from program register listings | ]| |
on following pages perform the | l, |
following steps: l l I ]
Load registers O through 4 with constants shoyn. [ || |
With calculator in "run" mode press "write data" I | |
key & pass side 1 of blank card through card [ I |
reader, [ ][ I
3| Record program on Side 2 of card in usual | | |
manner. [ l] ]
]
I
.
I R
1l |
SET STATUS
FLAGS TRIG DISP
ON OFF
o O lﬂ DEG & FIX
1 0 GRAD O sci O
2 O [Q RAD 0[] ENG O
303 n—2_
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|TEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
ge:  FLELA &1 11 P - —a
aez 35 &7 ooy EEX et
463 36 62 . e a et
@6 + -5t T(°C) + (7) @53 3 63
gos  RCLI 36 61 e = -2d
S 4l B61  FLLS 36 65
Bac S 41 G . it
7 z -24 Be i l
gge RCLE %% 66 géi g o
ans - -45 e€= _ 4t
@16 CHS -2z agg 3} i
a1; 1@* 16 33 & * +J
7 RCL? 36 67
g1z ST06 35 66 ger  RLL7 36 0/
@17 E.._.»::- 51 PV - (6) @t'bx = B'a.'
" Y 2 GES 7 a7
a14 ; ur Display mm Hg 670 3 63
813 & é6 b7 -2
@i & o ks : o
ore =y a7z 5 &5
@18 RTH z paiy . e
@15 ¥LELE 2112 A e T 2
a8 587 16-44 Display (atm.) o . o,
@zl GT0I zz 6l Q;ﬁ “ _62
@zz  CHS -z i : e
623 . -2 pal i e
4zd ; a2 ase 6 B
o ‘ " 681  EEX -23
82¢ 4 a4 o2 y o
gz‘:f ::-;'a -3; f52 ; -éd
gz¢ #LELI 21 @1 ges s @
3 1 1 i - e
@;? —gr Alt. in meters now a8sc + -55
a7 ; e 857 e¥ 33
b : - @6& RS 51 .
g;j N gf g5 kCLe 36 g | Display Py(com.)
2 .~ i g9n  ECH 16 55 ) .
835 CHS s ) ! Display 7% CH.
) , - @%1 RN 24
836 EEX -23 PR, -
@37 4 a4 I l = i l o
@38 CHS -z —
#3s % -35 |
a4e e* 33
@41 7 a7
g4z 6 86 REGISTER COMMENTS
@43 d oe £.TETSYBEEE @
@44 . e 1847, 657RG6E 1
845 g a3 216, 2620006 2
4c 3 b3 157, 46BBE0E 3
47 ® ue 1. B6BEGREEE 4
bds X - 8. pogoEEERE S
@45 ST03 35 U: f. BAEAGAEEE €
ase RN £ 7, BAGRBEOGE T
85! xLELb 21 16 1Z Py > (3 6. hBeBBBEBE &
@3z ST0S 35 &3 6. BOBEGREDE S
@53 KN 24
654 *LELC 2113 | Bp )
855 RCL3 36 63 . ,
@S¢ FRCLY 36 84 | | |
REGISTERS
0 1 2 3 4 5 6 7 9
6.76799 | 1043.697|218.262 | 197.4 1.86 Py Py T(°C)
S0 S S2 S3 S4 S5 S6 S7 S8 S9

A B Cc D E 1
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Program Deseription 1

rprog,am Titte ©7 - Anesthesia: Vapor pressure of diethyl ether

Contributor’'s Name  Richard C. Rodgers, M. D.

Address 2045 Oak Str., Apt. 3

City San Francisco State CA Zip Code 94117

.

( N

Program Description, Equations, Variables The vapor pressure of diethyl ether can be described

by an Antoine equation:

_ _ 1109.577
log P (mm/Hg) = 7.02683 - 550y 7533155

Atmospheric pressure may be input directly or estimated on the basis of altitude as
e—l.24 X 10~% (alt. in meters)

Py (mm/Hg) = 760.938 °

The Gibbs - corrected PV value is:

mol wt.
P -
Py (corrected) = expgspec grav ® 1000( A~ 760)

((oK) " 6.236 X 104

+ .ln(PV),

Operating Limits and Warnings  Antoine constants were fit to data from -100 to 50°C, and

calculated values deviate from data by < ,7%.

When preparing magnetic card; constants for storage in registers are lnadad
on Side 1, Program on Side 2,

( )
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Description 11

Sketch(es)

L

—
Sample Problem(s)

1) T = 30°C, find Py

2) T = 10°C, find Py

3) Given altitude = 4500 ft. find Py

4) Given altitude = 1000 m, find Pp

5) Calculate Py corr. for 35°C and 2500 feet alt,

J

1) 30[A] » 646.24 mm Hg, [R/S] -+ 0.85 Atm., Py
2) 10[A] - 290.79 mm Hg,
[R/S] - 0.38 Atm., Py
3) 4500[CHS][B] ~ 641.84 mm Hg, Pp
4) 1000[B] - 672.13 mm Hg, Pp
5) 35[A] 2500[CHS‘][B] [C] » 774.48 mmHg, Py corr,
[R/S] - 3.632113697-05, % corr.

Solution(s)

\

—

Reference(s) 1) Rodgers, R. C., & G. E. Hill, in Prep. (1976)

Geigy, Basle (1972), page 252.

2) ICAO Std. Atm. Table, in Scientific Tables, Diem & Lentner, Ciba
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User Instruetions 7
VAPOR PRESSURE OF DIETHYL ETHER
ENTER P
ALT - Ppo_ Py corr.%
STEP INSTRUCTIONS oAITT/’SrIns KEYS DSTT/S:TTS
1 Side 1 of card to store constants for use ':] I:‘
with "copper kettle anesthesia regulation" :| L—_—_I
program if desired. L____—j [,, I
2 Use "copper kettle anesthesia regulation" 10 ]
program as desired. f, I [T]
or Rl
1' Load sides 1 &2 f"Jl ]
2! Input temp. & calculate vapor pressure T, °C liAi] [ a | Py, (mm H,
Optional: Convert Py to Atm. [R[S ] [77 l P‘!’ (Atm, ]
3'| Do either: [ n |
A) Input altitude (meters +, or feet-) m, or-Ft| (s Il ] | Py (mm Hg
B) Input atm. pressure from barometer P, mHg [ £ |[ B | [Py (um Hg)
4'| Calculate gibbs - corrected Py [c J[ Py (corr.])
5'| Calculate % correction lr/s |1 ] % corr.
I
I
.
[
I .
.
NOTE: When preparing recorded magnetic card . ]
from program register listings on [ ] | i
following pages perform the following l ) i ] [ - ]
steps: I 7 J[ B ]
Load registers O through 4 with constants sho [ 7 H ' l
With calculator in "run" mode press "write data" .
key and pass Side 1 of blank card through [ ) l [ ]
card reader. [ l [ l
3 Record program on Side 2 of card in usual manfer. [ 7 , H ]
I B
I N .
I R
I B
[ I ]
SET STATUS
FLAGS TRIG DISP
ON OFF
o O DEG FIX &
1 0% | erRaDDO | sci O
2 0 RAD 0O ENGZD
3 O n




Program Listing 1

38
STE"M IKE;E NTRY  KEY GopF COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
66z ST07 35 &7 a7 : 24
@63 RCLz 36 82 | T(°C) > (7) 656 EEX -zd
664 + -55 3% 3 b3
865 RCLI 36 a1 bed N |
8gc  u3Y -41 el RCLY 3o 82
67 z -24 a6z i ar
@6z ROLE 36 @@ 63 & é¢
ans - -45 @cq é a6
@16 CHS -2z fes N 45
@11 e 16 33 gee X L
g1z STOE 35 @6 P > (6 867 RCL7 36 &7
817 RS 51 v~ (6 bes & 2
7 7 i b7 / 7
gi; ;: g;s Display mm/tg Gz@ 3 fj-f
@15 8 o@ e:1 . -6¢
@17 : -24 iz ! b1
816 RIN 24 B73 K g3
@19 x¥LBLE 21 12 Display Atm. 874 * ~95
aza K87 16-44 o B et
621 G101 2z 61 bre & b6
#zz  CHS -2z ges . be
823 . -6Z | s £ bz
924 3 83 grs 3 83
625 é 8@ 856 & de
Bz 4 B4 a51 EEX —z3
6z7 & @5 sz 4 a4
828 % -35 ee: = -4
g2%  ¥LBL1 21 o1 684 RCLe 36 o
a3a 1 @l Alt, in meters now ‘?85 LN 4z
831 . 62 B85 * 99
a3 = a: ey el 33
@33 4 a4 age <3 51 Display Py/corr.)
@34 ) a1 @85 RCLE 36 86
435 “HE -7z a5 %CH 16 33 . -
336 ng —E'::;‘ o1 FTI:I 24 Disp. % corr.
@37 4 a4 asz k<3 a1
038 CHS -2z l |
39 X -35
640 ex 33
841 7 ar REGISTER CONTENTS
a4z 3 6é
943 8 o6
@44 . -6Z
845 4 L 7.826530080 @
46 3 63 1189.577068 |
@47 & o8 233.1558@08
a4s . _35 74.10000000 3
g4%  STOS 35 @5 6.7200600000 4
gse RN 24 P, > (3) 5.8@0BERGEE 5
@51 wLELL Z1 16 i2 6.800008000 5
852 §T05 35 85 8.860600060 7
@53 RIN 24 b o (5) 6.080008060 8
@54 ¥LELC 21 13 A 8. 208088 9
855 RCL3 36 63
856 FRCL4 36 64 \ | |
REGISTERS
o _. 1 2 3 4 5 6 7 8 9
7,02683 [ 1109.577| 233,155 74.1 .72 Py Py T(°C)
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D £ 1
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39

Program Title 67 - Anesthesia: Vapor pressure of
Methoxyflurane
Richard C. Rodgers, M. D,

2045 Oak Street, Apt. 3

Contributor’s Name

4 )

Program Description, Equations, Variables
by an Antoine equation:

1336.579
T(°C)+213.480

log P (mm Hg) = 7,08219 -

Atmospheric pressure for the &ibbs-corrected calculation of Py may be entered

directly or estimated as :4
PA = 760.938 - e—l.24 x 10 (alt in meter)

The Gibbs-corrected Py value is:

mol, wt. P, - 760)
Py (corrected) = expyspeci gravity * 1000 = A + In (Py)
(og) * 6.236 X 104

Address

City San Francisco State CA Zip Code 94117 _J
\_

- )

The vapor pressure of methoxyflurane can be described

o
Operating Limits and Warnings Antoine constants were fit to data from 6.27 »~ 104.65°C, and
calculated values deviate from the data by < .02%,
When preparing recorded magnetic card; constants for storage in registers are

loaded on Side 1, program on Side 2.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\
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Program Deseription 11

\.

Sketch({es)

\.

~

1)
2)
3)
4)
5)

Sample Problem(s)

T = 100°C, find Py
T=40°C, find Py

Given altitude

Given altitude

4500 ft., find Py
1000 m., find P,

Calculate Py corr at 35°C and 2500 feet altitude.

-

Solution(s)

1)
2)

3)
4)
5)

100[A] -~ 658.43 mm Hg, [R/S] - 0,87 Atm., P
40[A] > 64.46 mm Hg,

[R/S] > 0.08 Atm., Py

4500[CHS][B] - 641.84 mm Hg, Py

1000 [B] » 672.13 mm Hg, P,

35[{A] 2500[CHS][B][C] ~+ 50.49 mm Hg, Py corr.
R/S - 4,104123050-05 % corr.

v

.

Reference(s)

1)
2)

Rodgers, R. C., & G. E. Hill, in preparation (1976).
ICAO STD. Atm, Table SCIENTIFIC TABLES, Diem & Lentner, Ciba- Geigy,
Basle (1972) Page 252.
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User Instruetions
VAPOR PRESSURE OF METHOXYFLURANE
ENTER PA
ALT > P, PV corr.7
STEP INSTRUCTIONS DATAUNITS KEYS DATAONITS
1 Side 1 of card to store constants for use I: F:
with "copper kettle anesthesia regulation" I
program if desired. D [,,, ]
2 Use "copper kettle anesthesia regulation” ] [7jj
program as desired. [ l [ o
or [ L]
1'[ Load Sides 1 & 2. I A
2'l Input temp. & calculate vapor pressure T, °C oAl | Py, (mm Hg
Optional: Convert Py to Atm, [,R,/:S] r N Py, (Atm.)
3" Do either: [ | [,7‘
A, Input altitude (meters +, or feet-) m, or.Ft. | B ] [ ] Py (mm Hg)
B. Input atm. pressure from barometer Pp, mm Hg [ f 7 I ( B,] Py (om Hg)
I
4 Calculate gibbs - corrected Py I Py (corr.)
5'| Calculate % correction [R/S]] | |% corr.
LI
I .
[
I
[
I
I
NOTE: When preparing recorded magnetic [ ] l ]
card from program register listings [ . J [ ]
on following pages, perform the [ J [ 7 ]
following steps: [ :,] [ 77]
1 Load registers 0 through 4 with constants ['77 l [ 77]
shown: | o J [ ,]
2 With calculator in "run" mode, press "write ]
data" key & pass Side 1 of blank card throug (10 ]
card reader, [ l [ 7 ,]
3 Record program on Side 2 of card in usual [ : ] [ : J
manner, [ I
[ Il ]
SET STATUS
FLAGS TRIG DISP
ON OFF
o O DEG & FIX &
10 R GRAD (J sCi O
2 O RAD O ENG [
3 0 B n_2
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@61 #LELA Z1 11 " @57 T —Z7
gez 5707 35 o7 T(°C) + (7) @55  EEX -23
@63 FRCLZ 36 82 859 k @3
64 + -55 666 : -24
@es  RCLI 36 81 #61  RCLS 36 @5
@eE  NXIY -41 B52 7 67
a7 5 -24 863 £ T3
@es  RiLA@ 36 o6 Bé4 a #6
a6s - -45 #es - -45
@18 CHS -2z a6E X -35
arr 1ee 16 33 @67  RLLT 36 a7
a1z ST06 35 g Py > (6) 06 z 62
#14 7 é7 are 3 @3
@15 & &6 a7l . -62
@i @ 66 arz 1 81
@17 z -z4 | #73 5 as
éle  RTH N o4 Display (atm.) 474 * _5 A
815 xLELE £l 1 S = -24
@zé  Xrav 16-44 are & a6
#z1 G701 zz al arr . -6
@zZ  CHS -2z are Z az
823 . -6 a7 3 43
624 3 &3 HED & ac
gz5s & @@ @81 EEX -z3
826 4 84 BEz 4 84
8z7 & b 483 : -24
628 X -35 B4 RCLE 36 @6
825 wiBL1i 2l &l Aly, in meters now ags Lk 3z
a3 i 1 ags + -55

31 . -62 a&7 e* 33
a3z 2 ez ags RE 51 Display Py (corr.)
833 4 a4 #Es  RCLE 36 @
334 1( Gl af‘@ ".CH 16 Sf‘ Disp. % A
35 LHS -Ze 891 RN 24
83c EEX 23 asz Rt 51
637 4 a4 }—————4EG;s¥ERr{kaHH%H}———J-
838  CHS -k 7. BEZ156688 @
839 X -33 1336575666 1
g44 e* 33 Z13, 4506606 2
@41 7 8z 165, 0pagags 3
g4z & b6 1.426068008 4
643 @ b @, BeaaBRaEE 5
a44 . b @.bBaobaoEs 6
845 g b5 @, pepessaEs 7
846 3 b3 6. a060006608  §
847 & &g . b. 000600608 S
845 X -35
@45 STOS 35 &5 P, > (5)
@58  RTN Z4
@51 #lBLe Z1 16 1Z
g52 5705 35 @5 P, > (5)
@53 RTN 24 —
@54 xLBLC 21 13
855 RCL3 36 63
856  RiL4 36 @4 REGISTERS 8 -
4 6 7
° 7.08219|1336.579 [ 213.480 |° 165.0 | 1.42 |7 B, Py T(°C)
SO S S2 S3 S4 S5 S6 S7 S8 S9
A ’ B C D E I




Program Deseription |

Program Title ANESTHESIA: VAPOR PRESSURE OF ENFLURANE )

Contributor’s Name Richard C. Rodgers, M. D.

Address 2045 Oak Str., Apt. 3

City San Francisco State CA Zip Code 94117

p —-—

(. )
The vapor pressure of enflurane can be described by

Program Description, Equations, Variables
an Antoine equation:

1107.839
T(°C)+213.063

log P (mm Hg) = 6.98840 -

With < .37 deviation from experimental data over the range 17.3 - 56.4°C.
Atmospheric pressure is entered directly or estimated by an experimental fit to the
ICAO Std. atmosphere Table (2):

e—1.24 X 10—'4 (meters altitude)

P, = 760.938

Gibbs correction of Py for P, =

mol. weight Py - 7
Py (corrected) = exp < spec - grav ° 1000 (Pp 60) +

1n (PV)
(OK) + 6.236 + 104

Operating Limits and Warnings NO warranty of accuracy can be made for temps outside the
above range.
When preparing recorded magnetic card; constants for storage in registers are loadeq

on Side 1, Program on Side 2.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ _J
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Program Desecription 11

Sketch(es)

N

~

Sample Problem(s)

1)
2)
3)
4)
5)

T 50°C, find PV

T = 20°C, find PV

Given altitude = 4500 ft., find PA

Given altitude = 1000 m, find Pp

Calculate PV.opy, for 35°C & 2500 feet altitude.

Solution(s) 1) SOIA] -+ 598.54 mmHg, [R/S] -+ 0.79 Atm., PV
2) 20[A] - 171,80 mm Hg
[R/S] - 0.23 Atm,, Py
3) 4500[CHS][B] ~ 641.84 mm Hg, PA
4) 1000[B] - 672.13 mm Hg, PA
5) 35[A] 2500[cHS][B][C] - 333.00 mm Hg, PVcorr.
[R/S] - 4.285311567-05, % corr.
Reference(s)
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User Instruetions
VAPOR PRESSURE OF ENFLURANE
ENTER PA
ALT > Pp Pycorr, %
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS
1 Side 1 of card to store constants for use
with "copper kettle anesthesia regulation"
program if desired.
2 Use "copper kettle anesthesia regulation"
program as desired.
or
1’ Load Sides 1 & 2
2! Input temp. & calculate vapor pressure T, °C Py, (mm Hg)
Optional: Convert Py to Atm. Py, (Atm.)
3'! Do either:
A) Input altitude (meters +, or feet-) m, or Ft— P, (um Hg)
B) Input atm. pressure from barometer Py, mm Hg Py (mm Hg)
4! Calculate Gibbs - corrected Py Py (corr)
5! Calculate 7 correction , corr.
NOTE: When preparing recorded magnetic card
from program register listings on
following pages, perform the following
steps:
1 Load registers 0 through 4 with constants
shown.
2 With calculator in "run" mode press "write
data'" key and pass Side 1 of blank card through
card reader. -
3 Record program on Side 2 of card in usual T STATUS
manner. DISP
FIX &
sCi Od
ENG O
n_ 2
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STEP KEY ENTRY KEY CODE ) COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
g1  ¥LELH £1 11 ' s oz -24
gpz  ITO7 35 &7 T(°C) + (7) @55 EEX -3
g8z  RCLE 36 az P Y 63
aaq + -53 Goa z -24
@65 RCLI 36 &l @61 ROLS 36 65
@B NI -41 H6Z - a7
aa’ z -4 #63 & a6
@85 RCLE 36 66 464 o B
aas - -45 ES - -45
@1é  CHS -zZ #66 % -35
611 16 16 33 @67 RCLT 36 &7
g1z 5706 35 86 | Py > (6) geE 2 @z
a13 E<& 51 855 ; a7
@14 7 8 Display (mm Hg) are 3 63
615 & bé 671 . -62
é1e @ i o7z 1 a1
817 = -4 a7z 5 @s
@18 RIN 24 ard + -55
@15 ¥LBLE 21 i | pisplay (atm.) #75 : -4
626 X7 16-44 @7E & 66
ezi G102 £z 8l @77 . -6Z
gz CHS -&e wrs z @z
8z3 . -6 a7 g 3 a3
624 3 63 @sé 6 é6
6z3 b be @81 EEX -23
ace 4 b4 I 4 a4
gz7 g a& gEI e = -£4
ze -39 @g4  RCLE 36 66
@29 ¥LBLI £t 6: 855 LN 3z
830 1 a1 Alt. in meters now. 686 + -39
a3 . -6s &7 e 33
832 z 8z c poo 51
83 4 o e Rie 3666  Diselay Py (corr.)
5 g %CH 16 55 C o
835  CHS -iE PP % Disp. 74
@3¢  EEX -23 @sr RS 51
837 4 84 ils - i
om x5 e
g6 e 33 l1g7. 63spbe 1
841 7 a7 C’lJ.EGJEUUU g
647 p dE 164, 5006008 3
643 a ai 1.526000008 4
644 j gz @.aaaeaacEE 5
45 4 s . 860800606 6
4c 3 e @.waeeReBEE T
47 5 P @, vhaeaesEe &
a48 B -35 4. oeeeadoEE 9
@4s  5T0S 35 63 _ 8.6baopaRa0 @
a5 RIN 24 | Py )
@51 #LELb Z1 16 12
@5z ST05 35 @5
g53  RTN 24 Dy ) —
854 KLBLLC 21 13
855 RCL3 36 &3
856  RCL4 3¢ @4 —=GISTERS
0 1 2 3 4 5 6 7 o 8 9
6.98840 | 1107.839| 213.063 | 184.5 1,52 P, Py T(°C)
SO0 St S2 S3 S4 S5 S6 S7 S8 S9
A 8 C D E 1
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Program Deseription |
Program Title 67-Anesthesia: Vapor Pressure of Fluroxene
Contributor's Name Richard C. Rodgers, M.D.
Address 2045 Oak Street #3
City San Francisco state CA Zip Code 94117
\_
e T

Program Description, Equations, Variables

The vapor pressure of fluroxene can be described by an Antoine equation:

_ 136.8463
10910 P(mm Hg) = 4.25274 - T(°C) + E6.1970

Atmospheric pressure may be input directly or estimated on the basis of
altitude as =

-4 .
P, (mm Hg) = 700.938 - o-1.241 x 10" "(alt. in meters)

The Gibbs - corrected P,, value is:
mol. wt.

‘PV (Corrected) = exp{Sp. grav. - 1000 (PA-760) + 1n (Pv)
(°k) - 6.236 x 104

Operating Limits and Warnings

Antoine constants were fit to data from 20 to 43.2 °C, and calculated values deviate
from data by < 7.4%. This error is relatively large due to the paucity of data
from which the constants are drawn.

When preparing recorded magnetic card; constants for storage in registers are
loaded on side 1, program on side 2.

\_ J

4 N
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO TH!S
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

_ D
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Program Desecription 11

\__

r Sketch(es)
\_
—
Sample Problem(s)
1. T = 40°C, Find PV
2. T =20°, Find PV
3. Given Altitude = 4500 feet, Find PA
4, Given Altitude = 1000 Meters, Find PA
5. Find PV corr & % corr. for 35°C and 2500 Feet Altitude.
Solution(s)
1. 40[A] ----------- > 676.22 mm Hg, [R/S] ~=--===mmm- >0.89 Atm., PV
2. 20[A] --=----cue- > 286.18 mm Hg, [R/S] ==-====-=-- >0.38 Atm., PV
3. 4500 [CHS] [B] -=--=-u=-- > 641.84 mm Hg, PA
4, 1000 [B] ety > 672.13 mm Hg, PA
5. 35[A] 2500[CHS] [B][C] --> 565.05 mm Hg, PV corr.

[R/S] --> 3.928881328 - 05, % corr.

7

1.
2.

Reference(s)
Rodgers, A.C., & G.F. Hill, in Prep. (1976).
ICAO STD. ATM. Table, in Scientific Tables, Diem & Lentner, Ciba-Geigy, BasTe

(1972), p. 252.
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User Instruetions
VAPOR PRESSURE OF FLUROXENE
Enter P
STEP INSTRUCTIONS DA'TT,,S;,TS KEYS DSTLZS:LS
1. |Load side 1 of card to store constants for use [::::]fA:;]
with "Copper Kettle Anesthesia Regulation"__ [::;:] |
program if desired. I |
I .
2. |Use "Copper Kettle Anesthesia" regulation | I 77]
program-as desired }{{ ' 1
OR Lo
1" |Load sides 1 & 2 I N
I N |
2' |Input temp & calculate vapor pressure T,°C | A || | |Py, (mm Hg)
Optional: convert Py to Atm. [R/S || | PV.(Atm )
I
3' 1Do either: l 1 l
a) Input altitude (meters +, or feet -) n, or ft- A ‘ pA(mm Hg)
b) Input Atm. pressure from barometer Py mm Hg } f H B { PA(""“ Hg)
4' |Calculate Gibbs - Corrected P, } c ll[ { P (carr. )
|
5' |Calculate % correction |R/S I | % corr,
N
I
I .
NOTE: When preparing recorded magnetic card | || |
from program register listings on | | |
following pages perform the following [ I |
steps: [ ][ |
1. Load registers 0 thru 4 with constants showh. [ I |
2. With calculator in "Run" mode press "Write Pata" [ | |
key & pass side -1 -of-blank-card-thru card rpader } }} :
3. _Record program on side 2 of card in usual mpnner : {: ‘
.
SET STATUS
FLAGS TRIG DISP
ON OFF
0o O K DEG K FIX K
10 K GRAD O scl O
2 0O K RAD O ENG O
3 0 K n_2
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STEP KEY ENTRY KEY CODF COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@at  ¥LELA 21 i o 857 = -24
ge:  STOT e |70 () 85¢  EEX -23
683 ROLZ 36 &z 855 3 a3
aa4 + -5g o66 z -24
aps RCLI 36 61 a61 RCLS 36 65
aes XY -41 Bez B a7
[l = -24 862 & a6
@gs  RCLE 36 66 Héd @ ag
aas - -45 #es - -45
gia CHS -2z gee X =33
@11 19% ig 33 b > 16) 667  RCLT 3¢ o7
@1z  STOS 35 a6 v 668 2 Bz
@12 RS 51 |Display mm Hg f6d 7 ar
a4 7 ar ara 3 a3
a15 & a5 871 . -6
T H S & aé a7z i a1
ai7 z -24 . 8r3 5 s
#ia RTN 24 Display Atm. ard ; -55
@19 xLBLE 21 iz ér3 = -24
aze  x-a7 16-44 ére & be
e21  GTOI z2z a1 grv . -6Z
822  CHS -2z 87& £ 6
623 . -2 8rs 3 a3
az4 3 a3 asé € #6
@z5 It} 86 agl EEX -23
azé 4 a4 88z 4 G4
az7 § a5 ggi R_% -4
828 x -35 . CLE 36 @6
625 +LEL1 51 i Alt. in meters now 485 Li 32
R{] 1 al B&e + =35
a3 ; -62 687 e* 33 ]
3333 P ZE' a5E s 51 Display Pv(corr'.)
@33 4 64 889 RCLE 36 66
834 1 61 @se  LCH 16 35 Display % corr.
@35 CHS -2z asi ETN z4
836  EEX -23 @3z  R-S 51
@37 4 a4
@3¢ CHS -2z
839 X -35
5 3 REGISTER CONTENTS
a4z 6 86
fa3 6 ae 4. 252740600 @
f44 . -6Z 136. 6463000
bas 2 pd S5, 19166660 £
baé 3 8s i 126, 66GEEEE 3
847 & a6 i 1. 130000600 4
845 . L2 [Py > (5) [ @, BEABO6EEE 5
@43 STOS 33 85 I A, AAPEBREEE &
gse kTN 24 o, GOBBEEEEE T
@51 LBk 211512 1p - (5) 0. B0B60B0E6  §
@5z 3T03 35 85 G, BEABBEEEE 5
853  RTIN &4
854 ¥LELC Z1 13
855 RCL3 36 83
856 kCL4 36 84 REGISTERS
0 1 2 3 4 5 6 7 8 9
4,25274 |136.8463] 56.1910| 126.0 1.13 Pa Py T(°C)
SO Si s2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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Program Deseription |

(. ™)
Program Title 67 — ANESTHESTA: VAPOR PRESSURE OF CYCLOPROPANE

Contributor's Name Richard C. Rodgers, M. D.

Address 2045 Oak Street, Apt. 3
City San Francisco State CA Zip Code 94117
\_ J

Program Description, Equations, Variables The vapor pressure of cyclopropane can be described

by an Antoine equation =

723,3158
T(°C) + 225,699

1oglo PV (mm Hg) = 6.64481 -

Other programs in this series calculate a correction for Py based on atmospheric
pressure. However, since the boiling point of cyclopropane is so low (-33°C), this

is not done in this program,

- N o
Operating Limits and Warnings Antoine constants were fit to data from -116.8 to ~33.5°C,
and calculated values deviate from data by < 1%.
When preparing recorded magnetic card; constants for storage in registers are

loaded on Side 1, program on Side 2.

\. J

4 )

This program has been verified only with respect to the numerical example given in Program Description li. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/
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- )
Sketch(es)
\_ J
= )
Sample Problem(s)
1) T = -33°C, find Py
2) T =-60°C, find Py
3)’ Given altitude = 4500 feet, find Pp
4) Given altitude = 1000 meter, find Py
Solution(s) 1) 33[CHS][A] » 778.41 mm Hg, [R/S] > 1.02 Atm., P,
2) 60[CHS][A] - 190.36mm Hg, [R/S] - 0.25 Atm., Py
3) 4500[CHS][B] - 641.84 mm Hg, Py
4) 1000 [B] -~ 672.13 mm Hg, Pp
\. J
s
Reference(s) 1) Rodgers, R. C. & G. E, Hill, in prep. (1976).
2) 1ICAO Std. Atm, Table, in SCIENTIFIC TABLES, Diem & Lentner, CIBA~Geigy,
Basle (1972), Page 252.
\ _/




A °
User Instruetions =
VAPOR PRESSURE OF CYCLOPROPANE
ENTER PA
ALT -~ PA
STEP INSTRUCTIONS DATAONITS KEYS DATAIUNITS
1 |Load Side 1 of card to store constants for use L L]
with "copper kettle anesthesia regulation" [::::][:j—il
program if desired. L___][ l
I
2 Use "copper kettle anesthesia regulation" . ]
program as desired. [ l[ 7]
OR IR B
1'| Load Sides 1 and 2. I R
2! Input temp. & calculate vapor pressure T, °C [a | | Pv,(mmHg)
Optional: Convert Py to Atm. IR/S || | Py, (Atm.)
I
3' | Do either: I
A) Input altitude (meters +, or feet -) m, or Ft=| [ B_J| | [Py (um Hg)
B) Input atm. pressure from barometer Pp, mm Hg | £ |[B | P, (mm Hg)
I A
]
I
I
L
]
I
NOTE When preparing recorded magnetic card l Il I
from program and register listings on l || l
following pages, perform the following | ]! |
steps: ’ |l |
1 Load Registers 0 through 4 with constants l ][ ]
shown. [ ll l
2 With calculator in "run" mode, press "write l |l |
data" key and pass Side 1 of blank card through | | |
card reader. | || ]
3 Record program on Side 2 of card in usual | ]l I
manner. .
]
I
SET STATUS
. FLAGS TRIG DISP
ON OFF
0o 0 DEG (¥ FIX &
10 3R GRAD O scr O
2 O RAD O ENG O
3 0 n
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

a6l  +LELR z1 11 I

agz  ST07 35 67 — ]

66z fcLz 3 8z | T(°C) > (D) | REGISTER CONTENTS __|

aas + -35 060 i |

eas RCLL 36 41 £. 544818088 é

T T -41 7r3.3158008 1

aer z -24 225, 6996080 2

eas  RCLG 36 86 42, ngAGAEEE 3

ans - -45 i.456000088 4

@16 CHS -2z B, 00BGAGEOE 5

38 6% 16 33 . BOGRREEER 6

a1z 5706 35 @6 > (0) o, GAAEAREEE 7

@13 RS 51 \ . 6ARAGEBEE &

a14 7 a7 Display mm Hg f. 6AREAEERE 9

#15 & a6

815 @ a@

a17 z ~-24

g1s  RIN 24

@19 *LELE 2112 Display atm.

gza g 16-44

ezt 5701 22 8l

B2z CHS -2z

823 . -62

824 ki 83 080

azs @ T

aze 4 a4

az? & o5

gz& X -35

@79 ¥LBLI 21 81

gg? 1 _gé, Alt, in meters now

83z z az

a3z 4 a4

@34 1 ail 090

835  CHS -2z

@3¢  EEX -23

637 4 84

838 CHS -2z

a3s9 X -35

840 X 33

@41 7 87

a4z 6 86

543 a a

a44 . -6 100

845 g s

a4c 3 a3

847 & 85

#45 X -35

@4 STOS 35 65

5@ RIN 24 P> (5)

851 RS 51 A

110
REGISTERS

O6.64481 |' 723.3154°225.699 |° 42.08 |* 1.45 |° 6 ! ’ s
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D
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Program Deseription |

~
Program Title Anesthesia: Vapor Pressure of Trichloroethylene

Richard C. Rodgers, M.D.

Contributor’s Name

Address 2045 Oak Street #3
City San Francisco state California ZipCode = 94117..
\_

- )

Program Description, Equations, Variables
The vapor pressures of trichloroethylene can be described by an Antoine Equation:

1198.477
T(°C) + 276.436

Tog P (mm Hg) = 6.83694 -
with <.7% deviation from experimental data over the range -20 to 100 °C.

Atmospheric pressure is entered directly or estimated by an exponential fit to
the ICAO STD. Atmospheric tables(2):

o -1.241 x 10-4 (alt. in meters)

P, = 760.938 -

A

Gibbs - corrected Pv is:

/ .

mol. weight

spec. grow -1000 (Pp - 760)
{(°k) - 6.236 x 10%

P, (corrected) = exp + 1n (Py)

Operating Limits and Warnings

When preparing recorded magnetic card; constants for storage in regisférs are
loaded on side 1, program on side 2.

\_ J

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF TH!S PROGRAM
MATERIAL.

\_ /
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Program Deseription 11

i

\_

Sketch(es)

I

Sample Problem(s)

T = 80°C, find PV
T = 40°C, find Pv
Given Altitude = 4500 ft., find PA

Given Altitude = 1000 m, find PA

(52 B = Wi =

v

Calculate P, corr. & % corr. for 35°C & 2500 feet Altitude.

4

Solution(s)

1. 80[A] --------- > 622.28 mm Hg, [R/

2. 40[A] --------- > 145.66 mm Hg, [R/

3. 4500[CHS] [B]--> 641.84 mm Hg, PA

4. 1000[B] ------- > 672.13 mm Hg, PA

5, 35[A] 2500[CHS] [B] [C] -----------
[R/S] —-m=mememe-

) [ ——— > 0.82 Atm., P
S] e > 0.19 Atm., P

> 117.60 mm Hg, Pv corr.
> 3.171743266-05, % corr.

v

7

Reference(s)
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User Instructions
VAPOR PRESSURE OF TRICHLOROETHYLENE
Enter Pp
ATt  Pp P,, corr%
STEP INSTRUCTIONS DA'T':\‘,,S;,TS KEYS DAOTUA.ll’lF;::;'S
1. |Load side 1 of card to store constants for 1]
use with "Copper Kettle Anesthesia Regulation" l;J L]
program if desired Il L,,,r |
I
2. |Use "Copper Kettle Anesthesia" regulation [ 7][ »ﬁ;]
program as desired | - J | j
0R R
1' Hload sides 1 and 2 { J' [[ JI
o A [P
2' |Input temp & calculate vapor pressure T,°C A J1__] V, (mm_Hg)
Optional: Convert P, to Atm. [R/s 11 | Py (Atm.)
' R ’
3" |Do either: [ 1T ]
a) Input altitude (meters +, or feet-) m,or ft-| [ B Il | PA. (mm_Hg)
b) Input Atm. pressure from Barometer Pa, mm Hg } f HB ]] PA, (mm Mg
4' [Calculate Gibbs - correct P, ¢ Il 1 [Py (corr |
[,,,’,,ZLJ ["',; fj .
5' |Calculate % correction [R/S 1 7 % corr.
I .
L]
I
I B .
.
I
[t ]
OTE: When preparing recorded magnetic card frém program| | || |
register listings on following pages perform 11 ,,J
the follwoing steps: [ L]
1. Load registers 0 thru 4Jmnmmmmh.— } H {
2. With calculator in "Run" mode press "Write Pata" I .
key & pass side 1 or blank card thru card I .
reader. [ I
SET STATUS
3. Record -program on side 2 of card in usual minner. F;:GOSFF TRIG Disp
0 O DEG FIX K
1+ O & | GRAD O | sci O
2 O @ | RAD O [ ENG,O
3 0 & n
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@61 ¥LELA Z1 i1 ‘ @57 2 -24
gaz st0r 35 a7 |1(°C) =~ (7) a5 EEX -23
803  RCL2 36 @z @54 3 83
a4 + -55 Bed z -24
885  RCLI 36 81 @61  RCLS 36 85
aoc XY -41 a6z 7 h
Tk z -24 863 § a6
668 ROLE 36 0@ @64 @ a6
aas - -45 a5 - -45
@16 CHS -2z @66 % -35
@t 16% 1633 [p ., (6) @67 RCLF 36 o7
@1z ST06 35 86 v #6s z 8z
@17 RS 5; |Display (mm Hg) acs 7 o7
@14 7 a7 @7 3 83
815 6 a6 @71 . -6
616 ] 26 @7z 1 ai
@17 : -24 8§73 5 @5
818 RTN 24 Display (Atm) a4 + -55
919 ¥LELE 21 12 @75 z -24
286 X387 16-44 87 é LTS
gz: LTO1 22 @i o77 ) -6
@2z CHS -2z a7 z 8z
#z3 ] -62 875 k; a3
624 3 83 a8 é a6
§z5 a a6 agl  EEX -23
uze 4 a4 a5z 4 a4
az? g a5 @83 : -24
é6z8 kS -35 A'] t. 1' n meters now ag4 ECLe 36 8o
@29 ¥LBLI 21 @i @85 LN 3z
a3a 1 a1 age + -55
@31 . -62 857 ¥ 33 ,
a3z 2 ez 888 RS 51 | Display Py (corr.)
#33 4 84 @69 RCLG 36 86 ,
834 i 61 698 LCH 16 55 Display % A
@35  CHS -z aal KN 24
@36 EEX -23 asz RS 51
a37 4 a4
g38  CHS -2z
439 X -35
a4 ex 33
a41 7 o7
waz é 86
@43 @ Bé REGISTER | CONTENTS
@44 ) -62
@45 g a5 £.036940008 @
@45 3 83 1158, 477000
@47 g a5 >16,4360668 2
84s % -35 171, so0epe8 3
gas 5105 3565 P> (5) 1. 460000000 4
g56  RTN 24 0. GEEGAGAEE 5
85! *LBLk 21 16 12 f.ea00p0088 6
@5z STOS 3585 [Py~ (5) @, Ganoabeass 7
852 RIN 24 . @Ge0eR0E8 &
854 XLBLC 21 13 . BAEEABEBE 9
855 RCL3 36 83
@56 RCL4 36 04 i .
REGISTERS
0 1 2 3 4 5 p 6 p 7 T (oc ) 8 9
6.83694 |1198.477 | 216.436 [ 131.4 1.46 A v
Se S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E 1
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Program Deseription |

s ~
Program Title 67 — ANESTHESIA! VAPOR PRESSURE OF ETHYL CHLORIDE

Contributor’s Name Richard C. Rodgers, M., D.

Address 2045 Oar St., Apt. 3

City San Francisco State  CA Zip Code 94117

> J
f N

Program Description, Equations, Variables The vapor pressure of ethyl chloride can be

described by an antoine equation:

1296.620
T(°C) + 269.157

lOgIO P(mm Hg) = 7.39046 -

Atmospheric pressure may be input directly or estimated on the basis of altitude

as.:

-4 )
PA(mm Hg) = 760.938 ° e—l.24 x 10 (alt, in meter)

The Gibbs-corrected PV value is:

mol wt. (PA - 760)
PV ( corrected ) = exp sp. grav * 1000
(0g) * 6.236 X 107

+ 1n (PV)

. -]
Operating Limits and Warnings Antoine constants were fit to data from 12.3 to 187.2°C, and
calculated values deviate from data by < 3.0%. This is an unusually large error
for an Antoine fit and is due to the mediocre quality of the experimental data used

When preparing recorded magnetic card; constants for storage in registers

are loaded on Side 1, program on Side 2.

\. J

4 N

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Deseription 11

3) Given altitude
4) Given altitude

f . .

Sketch(es)
\_ _/
~ )

Sample Problem(s)
1) T = 15°C, find Py

2) T =-10°C, find Py

4500 ft., find P,
1000 M., find P,

5) Calculate Py corr for 10°C and 2500 feet altitude.

Solution(s) 1) 15[A] ~ 836,44 mm/Hg, [R/S] > 1.10 Atm., Py
2) 10[CHS][A] + 310.04 mm Hg [R/S] - 0.41 Atm., PV
3) 4500[CHS][B] ~ 641.84 mm Hg, Py
4) 1000[B] > 672.13 mm Hg, P,
5) 10[A] 2500[cHS]IB]IC] - 695.68 mm Hg, Py corr, [R/S] » 2.695202564-05,
% corr,
\_
( , , . ;
Reference(s) 1) Rodgers, R. C. and G, E. Hill, in prep. (1976)

2) 1ICAO Std. Atm. Table, in SCIENTIFIC TABLES, Diem & Lentner, Ciba -
Geigy, Basle (1972), Page 252




A ®
User Instructions °
VAPOR PRESSURE OF ETHYL CHLORIDE
ENTER PA
ALT ~ P, _P_ corr.%
STEP INSTRUCTIONS DATAONITS KEYS AN
1 |{Load Side 1 of card to store constants for use [:::] [;::]
with "copper kettle anesthesia regulation" 0
program if desired. [:::] [,,,
2 Use "copper kettle anesthesia regulation" 1]
program as desired. [ _ I[igﬁ ]
or .
1'| Load Sides 1 & 2 N
2! Input temp. & calculate vapor pressure T, °C LA |l | Py, (mm H
Optional: Convert Py to Atm. [R/s || | [Py, (Atm.)
3'] Do either: [ N |
A. TInput altitude (meters +, or feet-) m, or Ft- | B II | Py (mm Hg)
B. Input atm, pressure from barometer P,, mm Hg | £ | B | PA (mm Hg)
4'| Calculate Gibbs - corrected Py [ c_ |l | Py (corr.)
5'| Calculate % correction IR/S || | % corr.
o
I
I
1 |
I |
L
0
I
NOTE: When preparing recorded magnetic card { Il ]
from program and register listings on ’ ‘I |
following pages, perform the following { Il l
steps: I
1 Load Registers 0 through 4 with constants l ]I |
shown. BRI
2 | With calculator in "run" mode press 'write [ || ]
data" key and pass Side 1 of blank card | I |
through card reader. | ] ‘ |
3 Record program on Side 2 of card in usual l Jl ]
manner. l I |
[ 1] |
SET STATUS
FLAGS TRIG DISP
ON OFF
0o 0O ™ DEG FIX
10 GRAD O SCl O
2 0 = RAD O ENG O
3 O n__2
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STEP KEY ENTRY KEY CODE 97 COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@1 ¥LELA 21 11 857 z -24
gaz  ST07 35 @7 §56  EEX -3
§82  RCLZ 36 82 T(°C) + (7) @59 3 @3
@64 + -55 6 : -4
@85  RCLI 36 81 861  RCLS 36 85
986 K2Y -41 662 7 a7
aar; H =24 853 é 86
@88 RCLE 36 06 64 g a6
G665 - -45 65 - -45
gl@  CHS -2z 866 % -35
g11 18 16 33 867 RCLY 36 @7
g1z  5T06 35 @6 68 z 8z
@13 RS 51 Py > (6) 69 7 &7
g14 7 ar Display mm Hg are 3 a3
615 6 86 871 ) 62
@16 @ o8 @7z 1 81
817 s -24 673 5 65
@18 KIN 24 874 + -55
819 xLELE 21 12 Display Atm. @7s : -4
gz8 K87 16-44 a7e 6 86
8z1  ET01 2z 81 @77 ) -62
@22 CHS -2z 7% 2 @z
923 ) 62 @7 3 63
624 3 83 s 6 86
825 @ 86 @51  EEX -3
826 4 84 a5z 4 04
8:7 & 86 863 : -24
28 X -35 @84  RCLE 36 66
829 LELI 21 81 @85 LN 3z
aza i ai Alt. in meters now 8gs + -55
631 ) 62 7 x 33
a3z 2 8z gg& Ris ;1 Display PV (corr.)
633 4 84 889  RCLE 36 86
434 i 81 898 CH 16 55 , .
835 CHS -z #91 RTN 24 Display % corr.
836  EEX -23 @ss RS 51
637 4 64 | '
@38 CHS -2z
a3g b4 -35 REGISTER CONTENTS
B46 e 33
gj’, ’ 87 >, JOR46ON0E B
2 & a6 nrG £ ,
843 8 P 1265.620066 1
G644 : g2 z69, 1570608 2
@45 g as 6 4. §E‘GGBBBU 3
" ] e B. 921006000 4
s : o 5. 0A0BEEBEE 5
pafl § s 0. B60A66666  ©
o aT0s 5 o 0. GARO0EERE 7
8 P, > (5) @. 0800000608 &
85e  RTN 24 A
g.0A00BEEE 9
51 %LBLb 21 16 12
g5z 5705 35 85
853 RN 24 P, > (5) _
@5¢ sLELC 21 13
655 RCL3 36 3
@56 RCL4 36 84
REGISTERS = 5
4 6 7
%7.39046 |'1269.620[ 269.157 | 64.52 | .921 | P, Py T(°C)
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B c o E !
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Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fuily
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of ““Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation

Clinical Lab and Nuclear Medicine

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books),

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology
Reliability/ QA Forestry



ANESTHESIA

Programs are provided to calculate patient data including acceptable blood
loss and fluid requirements; delivered concentration and vaporizer output,
respiratory setup and deadspace adjustments, and anesthesia machine

regulation and settings.

Other programs provide calculations of vapor

pressure versus temperature for 9 different compounds of interest to
anesthesiologists and a program for obtaining Antoine constants from
tables of vapor pressure versus temperature.

ANESTHESIA PARAMETERS |
ANESTHESIA PARAMETERS Il

PULMONARY MEDICINE:

DEADSPACE ADJUSTMENTS
COPPER KETTLE ANESTHETIC REGULATION
ANESTHESIA: ANTOINE VALUES FROM EXPERIMENTAL DATA
VAPOR PRESSURE PROGRAM COMMENTS

ANESTHESIA:
ANESTHESIA:
ANESTHESIA:
ANESTHESIA:
ANESTHESIA:
ANESTHESIA:
ANESTHESIA:
ANESTHESIA:
ANESTHESIA:

VAPOR
VAPOR
VAPOR
VAPOR
VAPOR
VAPOR
VAPOR
VAPOR
VAPOR

PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE

OF
OF
OF
OF
OF
OF
OF
OF
OF

RESPIRATORY SET UP AND

WATER

HALOTHANE
DIETHYL ETHER
METHOXYFLURANE
ENFLURANE
FLUROXENE
CYCLOPROPANE
TRICHLORETHYLENE
ETHYL CHLORIDE
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